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Building Line: Xkw Building Erected
on Site of Old Building: Public
Health Act, 1875, sec. 155, 113

Building: Party Wall : London Build-
ing Act, 1891, Part VIII.: Past Hia-
toiy of Wall, .37(1

Contract with Local Authority : Ab-
sence of Seal, 60

Highway : Telegraph Posts and
Wires: Body "Having Control "of
Streets not Repairable by the In-

habitants at Large, 370
Sewage Disposal : Nuisance : " Sewer
made for Profit," 332

Sewage Works : Faulty Culvert

:

Damage to Land : Liability of Local
Authority, 470

Streets: Fencing \'acant Land, 897

Water Supply :
" Domestic Purposes "

:

Public-house, 332
Breaking up Street : Subsidence :

Compensation, 470 .

Law Queries :—

Admission of Liquid Kefu.^e from
Tannery and Fellmongery, 897

Adoption of Road, 299
Building Bv-laws: Portable Studio,

405
Timber - framed Building on
Wheels, 751

Warehouse Class : Addition :

Thickness of Walls : Piers, 788
Building Line. loS
By-laws : Air Space, 370
By-laws; Building on Open Space at
Rear of House, 470

By-laws: "Building": "Workshop,"
940

By-laws: Cesspool, 299
By-laws: Exempted Buildings, 979:

" Human Habitation," 370
By-laws : Water-closets, 333
Cavity v. Solid Walls : Model By-laws
as to New Buildings, 826

Comoined Drainage, 592
Compensation for Loss of Office, 333
Contract : Clerk of Works, 06
Conver;iion of Privies into Water-

closets, 60
Disapproval of Plan, 978
Ditches on Side of Rural District
Roads, 470

Electric Lighting, 158
Highway : Dedication, 66, 298

Overhanging Trees, 978
Repair : Intersecting Roads, 979
Surface Water, 978
AVater Dripping from Railway
Bridges, 751

House Drainage, 113
Injury to Manhole, 751
Laying Out a New Street, 940, 979
Main Roads : Liability for Accident,

979
Nettles and Weeds by the Side of the
Public Highway, 333

New Streets, 593

Officer of Urban District Council

:

Extra Services : Pier Construction,
978

Portable Dustbins, 158
Private Street, Repairs to, 332
Private Street Works, 298, 333

Abutting Street, 940
Adoption of Street, 751, 826
Part of a Street : Degree of Bene-

fit, 826
Resewering, 788

Privies, 332
Public Health Act, 1875, sec. 193, 158
Public Health Acts: Water bupply,

941
Public Health i Buildings in Streets)
Act, 1888

Rates on Unoccupied Premises, 789
Receipt Stamps, 405
Road Construction, 113
Scavenging Private Streets, 405
Seats on Highway, 298
Sewer Constrxiction, 897
Specification of Works : Best Mate-

rials : Lead Paint. 897
Stopcock Boxes in Streets, 158
Surface-water Drain, 592
Watercourse, 370 I

Water Rights : Abandonment, 826
Water Supply, 158, 298, 405, 470, 592
Workmen's Dwellings, 333

Valuation of Site-, 751
Yard Paving, &c. : Sec. 25, Public
Health Acts Amendment Act, 1907,
.333

Leek and its Municipal Works, 4.5, 119
Legal Aspects of Town Planning, 282,

284

Legal Decisions of Interest to Muni-
cipal Engineers, 887

Leicester, Street Cleansing and Refuse
Collection in, 048

Leyton, Public Liyhting in, 605
Leyton, Reconstruction of Carriage-
ways at, 539

Leyton, Sewage Disposal at, 603
Liability for Flooding, 3
Lighting of Highways and Vehicles, 179

Lime Treatment of Water, Advantages
of, 013, 027

Liverpool Housing, 299
Llangollen Council and Surveyor, 568
Local Government Board and Housing
and Town Planning, 320, 350

Local Oovernment Board In-
quiries :—

Accrington, 590; Banbury, 789; Bath,
478; Beeston, 515; Belfast, 400;
Bentley, 301 ; Berwick, 1 15 ; Bewdley,
441; Bexhill, 038; Birmingham, 406;
Bishop Auckland, 515; Blackburn,
301; Blackpool, 555; Bognor, 038;
Bootle,710; Bradford, 827: Brampton,
078; Bredbury and Romiley, 441;

Bridlington , 100, 478 ; Brighouse, b27

;

Brighton, 115; Bristol, .590; Bud-
leigh Salterton, 710; Burton-on-
Trent, 115; Camelford, 596; Cardiff,

942; Carlisle, 478, 5.55 ; Chadderton,
07; Chelmsford, 371 : Cheltenham,
100; Chesham, 555; Chester, 904;
Chesterfield, 904; Chirbury, 441;
Chiswick, 800; Chorley, 555; Clay
Cross, 904; Clevedon, 078; Clogher,
806; Coalville, 232; Colne, 078; Col-
wyn. 827; Cork, 904; Coventry, 800;
Croston, 860; Croydon, 266; Dar-
laston. 942; Darlington, 710; Daw-
lish, 301; Devonport,i7S; Doncaster
160,266; Dorchester, 24; Dudley, 24,

866; Dumfries, 866; Dongannon,
827; Durham, 478, 904; Earby, 301,

141; East and West Molesey, 904;
Eastbourne, 336; Edmonton, 749;
EUand, 749; EUesmere Port and
Whitby, 07; Evesham, 515; Farn-
ham,67; Formby, 555; Fylde, Pres-
ton, and Garstang Joint Hospital
Board, 232; Gloucester, 596;
Golcar, 789 ; Goole, 67 ; Grimsby,
596, 983; Gwrfai, 555; Hailsham,
67; Hale, 942; Halifax, 301, 827,

942; Ham, 441 ; Hambledon, 336;
Hampton, 866; Harrogate, 749;
Hartlepool, 371 ; Hastings, 206

;

Haydock, 860 ; Hebden Bridge, 371

;

Hemsworth, 07; Hillsborough, 199;
Holmfirth, 942; Honiton, 942; HorE-
forth, 710; Ilkley, 904; Kettering,
24; Kidderminster, 199; Kidsgrove,
515; Kingswinford, 942; Kinsale,
806; Kirkby-iu-Ashfield, 983 ; Kive-
ton Park, 302 ; Lampeter, 904. 942

;

Larne, 827 ; Leicester, 555, 678 ; Leigh,
983; Leyton, 478; Lincoln 590; Lin-
thwaite, 371, 789; Liverpool, 983;
Llandudno, 827; Long Eaton, 199;
Loughborough, 441, 038; Macdes-
field, 478; Maidenhead, 67; Maidens
and Coombe, 115, 478; Maldon, 710;
Manchester, 199; Mansfield, 330, 078;
Middlesbrough, 555 ; Morley, 67

;

Newbiggin-by-the-Sea, 24; New-
castle-under-Lyme, 515; Newport
(Mon ), 371; Newtownards, 827;
Nortbam, 302; Northwich, 749;
Norton (Yorks), 07; Norwich, 638;
Nottingham, 330; Oldham, 07, 441;
Omagh, 100 ; Orsett, 983 ; Ossett, 68,

678; Paddington, 160 ; Padiham,478;
Pebwortb, 515; Pembroke, 710;
Peterborough. 160; Petersfield, 327;
Phillack, 596; Plymouth, 478;
Poole, 749 ; Preesall, 789 ; Preston,
406; Rawtenstall, 596; Redditch,
827; Rochford, .337; Rotherham,
200, 678; St. Annes-on-the-Sea, 115;
St. Helens (Lanes), 337, 827; Sal-
ford, 199; Shaftesbury, 406; Shef-
field, 406, 710; Shipley, 638; Skip-
ton, 678; Sleaford, 038 ; Southamp-
ton, 510; Southport, 749; South
Shields, 711 ; Stourbridge, tl2

;

Stratford-on-Avon, 711; Stretford,
639; Sunderland, 983; Surbiton,68;
Sutton-in-Ashfield, 08; Swansea, 68,

337, 789, 827; Swindon, 904; Thurns-
coe, 711; Torpoint, 596; Torquay,
596; Totnes, 639; Tredegar, 866;
Twickenham, 596; Ulverstoo, 943;
Uttoxe:er, 711; Wallasey, 115, 749;
Walsall, 678; Wal3ingham,943, 983;
Wandsworth. 749; Warrington. 266;
Wath, 790; Westbury, 750; West
Hartlepool, 24 ; Whitstable, 442

;

Widnes, 266; Wigan, 478; Wigton,
.5.55; Wimbledon, 302; Wincanton,

Iiocal Ooveinment Board In-
quiries (continoed) :

—

678; Winchcombe, 904; Wirral, 516;
Withnell, 790; Wiveliscombe, 866;
Wolverhampton, 596; Worcester,
904; Wrexham. 943; York, 199;
Ystradgjnlais, 904

Location of Underground Pipes, 43
London Arterial Roads Conference, 806,
817

London District Surveyors' Fees, 860
London Water Supply, 349, 3.59

Los Angeles Viaduct, 854
Lower Thames Valley District Sur-
veyors' Association, 886

M
Macadamised Roads, Construction of, 204
Macadam Road Construction, Part
Played by Water in, 805, 808, 951

Manhole Covers for Madras. 925
Manhole Covers, Peril of. 358
Manchester Appointments, 865
Manchester Engineers' Club, 513
Manchester School of Technology, 423
Manchester, Sewage Disposal at, 331
Manchester Street Pavings, 309
Marine Baths, 203
Marylebone, Public Health in, 138
Metals for Structure, 479
Middlesex, Effect of Motor 'Bus Traffic

in, 263
Middlesex Guildhall Opened, 977
Middlesex, Motor Traffic in, 533, 573
Midland Association of Local Govern-
ment Officers, 168

Milton Regis Surveyorship, 218
Miningand Quarrying of Road Materials,
975

niinates of Proceedings :
—

Abercarn Surveyor's Protest, The, 495
Aeration as an Aid in Sewage Purifi-
cation, 87

.Esop Modernised, Fable 1 ,215; Fable
II., 319; Fable III , 423; Fable IV.,
495; Fable V., 535; Fable VI., 575;
Fable VII, 695; Fable VIII., 883;
Fable IX , 923; Fable X., 963

Amenities of the Foreshore, 458
An Honourable Career. 883
Animal Growths in Water Pipes, 2

Antrim County Surveyorship, 247
Asphaltic Crust on the Bath Road,
An, 921

Association of Consulting Engineers,
213

Atmospheric Pollution, 658
Australian Highways: Work of the
Victorian Road Board, 658

Broken Stone and Chippings, Sizes of,

317
Building Contract Case, A, 771
By Hook and Shovel, 963
Bj-Laws, The Administration of, 213
By-Laws and Temporary Buildings,

771
Chadwick Public Lectures, The, 534
" Charles Jones " Memorial, A, 807
" Cheap " Cottage-building, 318
Cheap Electricity, 771
Closing Order Inquiries, 283, 615
Coast Sand Dunes, 386
" Combined " System of Sewering
Towns, The, 840

Comparisons of Different Types of
Road Crusts, 493

Composition of Mortar, 139
Concerning Words Relating to Roads,

247
Concrete Institute, The, 771
Corrosion of Water Mains, The, 769
Cost of Electricity, 922
Curious Case, A, 727
Curious Proceeding, A, 575
Data for the Water Engineer. 921
Death of Mr. Charles Jones, 319
Defence Fund, The, 922
Department of Roads for the United
Kingdom, 770

Derbyshire Appointment, A,
Derbyshire County Surveyor's Salary,

•575

Design of the Edges of Road Crusts,
247

Direction and Distance Signposts on
Roads, 657

Domestic Architecture, 694
Dulverton Surveyor and the Hustling
Councillor, 319

Electrolytic Disinfectant, 214
Engineering Features of Croydon Re-

lief Road, 800
Engineer's Responsibility, The, 318
I'oreign Measures, 847
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Minutes of Proceedings (con (intted).— • Minutes of Proceedings {continued)

Gloseaiv of K'-ad Terms, A, 015

Half-Million Western Koad Scheme,
The, t)!i5

Haverfordwest Kural Council's De-
fault, 770

Health Consress at Regina, l>51>

Health Week, 8(17

Higher Kerbs and Motor Traffic, 351

Hijthwaj- Administration in Warwick-
shire, 28,?

llitlhway Authorities, "231

Highway Developments in Illinois,

80: in West Virginia, 6.59

Highway Economics and the Times
Critic, 69

1

Highway Finance, 21i
Highway Improvement in Ontario,
385

Highway Statistics: And Other Mat-
ters, 840

Highway Terminology, f 81

Horee and Motor Traflio in London ;

Two Misleading Ideas, 700
Horse iShoe Competition, 387
Housing,' Difficulties, -122

Housing in Pembrokeshire, 61

1

Housing Problem, The. 3S0, 573
How the Glaslyn Council may Win, 535

Important Keport, An, 3.">'J

Insect Life in Sewage B^ilters, 3S7
Institution of Civil Engineers, The,
694

Institution of Municipal and County
Engineers, j;}, 137, 423; at Great
Yarmouth. 86; at Leek. 80; new
' Journal," 137, 215, 457, 495

Institution of Municipal Engineers,
351, 727

Intercepting Trap, Tho, 720
International Road Congress : Points
from the Reports, 41 ; Some of the
Meetings, 1 ; Suggestion for the
Future, 1

Irish County Surveyors, A Plea for,

458
Irish Grievances and the Municipal
Conference. 015

Irish Roads. 7;7
Iron i: Steel Pipes, 845

"Lazy and Swanking" Officials: A
Lincolnshire View, 2S3

Leatherhead Appointment, The, 922
Liability tor Flooding, 3
Lighting of Highways and Vehicles,

179
Lime Treatment of Water, The Ad-
vantages of, 013

Location of Underground Pipes, 43
London County Council and Fire Pre-

vention, The, G95
Lindon Ketuse Problem, The, 337
London Traffic Problem, 42
London Water Supply, 349

Main Roads in Greater London, 800
Mechanical Filters and Micro-organ-
ism Trouble?. 313

Medical Officer and the National
Water Supply, 720

Motor Mud-splashing. 459
Motor Trnffic in Middlesex: The Cost
of Koad Maintenance, 533; Some
Further Correspondence, 573

Motor Transport and Road Crusts:
Colonel i-'rompton's Investigations,
963

Motor Vehicle Transport: The De-
velopment of Public Services, 725

Municipal Engineer of the Future,
The, 210

Municipal Engineers and Consultants,
3

Municipal Engineers and Legal Mat-
ters, 847

Municipal Engineers and the Law,8S2
Municipal Eneineering in Canada. .574

Municipal Liliel Action, A, 179
Mational Water Supplies, The, 422

Old Roadmen at Haverfordwest, 2
Petrol in Sewers, t07
Physics of the Road Crust: Nature
and Properties of Slags, 902

Pinpricks, 139

Pollution iiy Sewage of Water Sup-
plies in Canada, 3

Practical Housing Problems, 573
I'rivate Street Works : an Objection,
194

Professional Qualifications, 1.59

Profits from Municipal Undertakings,
87

Prophet without Honour, A, 847
Protection of Koad^ide Wastes, 139
Public Health in Marvlebone, 138
Puhlic Health in StHflfordshire, 882
Public Health of Chester, .534

Public Works in I'hicngo, .571

Purification of Wat'-r by Means of
Ultra-Violet Rays, 421

Qualifications of those in Charge of

Roads, The, 770

Rating of Sewers. 139

Recent Developments in Street

Watering, 85
Reclamation of Sand Wastes, 351

Refuse Removal, 421

Reinforced Concrete, 659

Rivers Pollution and the Protection

of Water Supplies, 42

Road Board. The; Criticism in Parlia-

ment, 177; Third Annual Report. 177

Road Machinery, Improvements in,

12:'.

Road Maintenance in Ireland, 122

Road Materials: the Engineering
Standards Committee, 178

Road Problems in Australasia, 494

Road Surfaces : Points in British and
A merican Practice, 3

Roads and Rates: A Critic's Views,

Roads' Organisation : Views of the
Organisation Society, 317

Royal Commission on Sewage Dis-

posal : Appendix to Eighth Report.

282
Roval Sanitary Institute Congress, 42,

87
Rural Labourer's Cottage, The, 614

Sanitary Administration in Chadder-
ton, 459

Separate v. (Combined Sewers, 613

Sewage and Pisciculture, 43

Sewsg.3 Disposal by Dilution, 245

Sewage Disposal ot the Future, 245

Sewage Works Managers in Con-
ference, 807

Signposting and Highway Authori-
ties, 693

Slum Property and Public Improve-
ments, 179

Small Dwellings Acquisition, 351

Softening and Hardening of Water,
The, 901

Soft Waters, The Treatment of, 385

Solution of the Sewage Problem, The,
961

Special Remuneration, 535

Special Training for Road Engineers,
847

Special Waterworks ;Construction at

San Francisco, 453

Superior Authority, The, 8u0
Surveyors' Institution. The, 727

Swimming Baths and Infection, 770

Technical Education. 423

Testing of Cement, The, 962
Third Koad Congress, The Resolutions

of the. 319
Town Planning in Birmingham, 350
Town Planning in Edinburgh, 422
1'own Planning, Legal Aspects of, 282

Tramwavs and Motor Omnibuses, 534
Types of Surfacing on Bridges and

Viadui^ts, 138

Vnaceepted Tender, The, 922
Unsealed Contracts with Urban
Authorities, 35

Various Types of Stone Paving, 574

Water-bound Road Crusts, 457
Water in Macadam Roads, The Part
Played by, 805

Water in the Road Crust, Some Points
as regards, 805

Water Sterilisation by Chemical
Methods. 493; by Electricity, 574

Western Approach to London, The,
845

Wharfedals Councillors and a Motor
Car, 847

' Wire-'bus ' and Koad Maintenance,
41

Modern Koad Maintenance, 151
Mortar, The Composition of, 139
Motor 'Bus Traffic and the Roads, 159
Motor Driven Road P-nilder, 861
Motor, Efficiency of, 745

Motor Fire Appliances, London County
Council and, 912

Motor Fire Engines, 501
Motor Omnibuses, Tramways and. 534
Motor Traffic and Koad Maintenance in

Middlese.x, 533. 573
Municipal and Sanitary Engineering at
Hime and Abroad, 831

Municipal Engineer of the Future, 246,
253

Municipal Engineers and the Law, 882,
887

Municipal Engineers. Relations of, 329
Municipal Tramw.nTs Association:
Annual C<infereni'e. 409

JIiiiiici.Kil Indertakings Profits from, 87
Muuicipil Waterworks Association:
Annual Meeting at Glasgow, 553

Municipal Work in Progress and
Projected :

—

Administration :

—

Gloucester. 714; Loughborough, 714

j

St. Austell. 791

Buildings :

—

Aberdeen, 25, 372 ; Abingdon, 7.52; Ac-
ton, 868 ; Aldershot. 829 ; Arbroath,
303 ; Ardrossan, 829 ; Arundel, 630

;

Avr. 946; Barnes, 116; Barnsley, 25,

207, 517, 900; Barrow-in-Furness,
080,906; Basingstoke 010; Bath. 829,

9(ii;. 946; Batley, 714; Beckenham,
200; Belfast, 267, 557; Berkhamp-
sted, 101 : Bethnal-green, 200. 640

;

Bexhill, 09. 598; Bingley, 101 ; Bir-

kenhead, .557 ; Birmingham, 030, 7.52,

863; Blackburn, 517, 59i; Bolton,

030; Bolton - upon - Dearne, 3t3;

Bootle. 69 ; Bournemouth, 69. 407,

640, 714; Bradford, 200, 407, 557, 598,

863; Bridlington, 338; Brighton, 69,

«3, 517, 680, 829, 863. 906: Bristol,

200, 517, 640, 791 ; Bucks, 906 • Camp-
beltown, 25; Cardiff, 25, 2O0; Car-

diganshire, 110; Carlisle, 9U6; Chad-
dorton, 829; Chelsea, 630; Chester,

200, 630; Chesterfield, 267, 303;

Chorlev, 407, 906; Cork, 303; Coven-
try, 200,517, 557, 829; Ciamlington,
940; Croydon, 116, 443; Cumberland,
303; Darlington, 407 ; Dartford, 407 j

Derby, 161, 267; Derbyshire, 116;

Devon, 598, 946: Devonport, 2.33;

Doncaster, 267; Droylsden. 116, 338;
Dublin; 2.5, 443; Dumfries, 372;
Dundee, 161; Dunfermline, 593;
Durham C.C, 233. 752; Ealing, 116.

517, 640; East Cowes. 233; East
Preston, 110; East Riding, 200;

EUesmere Port, 868 ; Esher and the
Dittoes. 829 ; Essex. 517. 640 ; Exeter,
480, 829; Exmouth. 407; Falkirk,

517; Farnham, 791: Felixstowe, 267,

557; Fife, 407; Finchlev, 09; Folke-
stone, 557; Forehoe, 69; G.^iashiel8,

116, 303: Glasgow, 303, 443; Glou-
cester, 101; Goole, 4?0, 598; Grant-
ham, 752; Grimsby, 233, 829; Guild-
ford, 714; Hampshire, 829; Hamp-
ton, 598, 752, 906; Harrogate, 407;
Harwich, 161; Hastings, 640;
Hendon, 680; Herts, 233. 791 ; Honi-
ton, 630 ; Hove, 752, 791 ; Hull, 267

;

Huthwaite. 267: Ilford, 161, 443;
Ipswich, 557; Kent, 829: Kincar-
dineshire, 161, 557; Kingston-on-
Thames, 200 480, 630; Lancaster,
714, 984; Lanes, .598; Leeds, 69,

200, 233, 407; Lewi.-=ham. 25, 480, 791;
Leicestershire, 868; Ley ton, 200;
Lincoln, 25 ; Linton, 906 ; Little-
hampton,900; Liverpool, 233; Llan-
dudno, 714: Londonderry, 946;
Loughborough, 480; Lowestoft,, 791;
946; Ludlciw, 303: Luton, 517: Mac-
clesfield, 040; Maidens and Coombe,
443 ; Manchester, SOS, 984 ; Mans-
field, 110; Margate, 407; Middlesex,
752 ; Midlothian, 200 : Molesey. 267

;

Montrose, 517,949; Newcastle-upon-
Tyne, 480, 863, 906; Newport (Mon.),
161,267, 303; Newquay, 946; North-
ampton, 593, 752; Nottingham, 863;
Okehampton, 161; Oldbury, 752;
Oldham, 443; Omigh, 752: Padding-
ton, 640, 868; Paignton. 946; Pem-
broke (Co. Dublin). 829; Penrith,
(UO; Perth. 4S0 ; Plymouth, 906;
Portsmouth. 200. 940; Pudsey, 20ft;

Redditch, 372; Renfrew, 829; Ret-
ford, 25: Rhyl, 116, 333. 557. 598, 714;
Richmond (Surrey), 868; Romford,
752 ; Roxburgh, 984; St. Pancras,
984; Salcombe, 934; Scarboroufh,
161, 030; Sedgefie'd, 200: Selby. 25,
233; Sevenoaks, 25: Sheffield, 752-
Shoreham, 116,267; Shropshire, 161;
Slough, 338; Somerset, 640; South-
end, 116, 338, 630; Stafford, 200;
Statfs, 233; Stalybridge. 640; Stir-
ling. 946; Stockport, 680; Stoke
Newington, 808; Sunderland, 69,

791; Surbitou, 752; Surrey, 116,267.
829; Swansea. 303; Taunton, 906;
Teignmouth, 33S; Thirsk, 161; Tor-
quay, 233. 714, 946 ; Tottenham, 557

;

'l'roon.946: Turton,598: Twickenham,
5(7; Uttoxeter, 69; Wakefield, 791;
Wallasey. SOS ; Walsall, 69 ; Wands-
worth, 180; Warrington, 480, 598;
Watford, 900: Westminster, 69;
West Riding. 233: West Sussex, 200,
233; Wexford, 940; Widnes, 267;
W'illesden 557; Wilts, 80S; Win-
chester, 110, 207. 714; Windermere,
900; Wood Green, 517; Worcester,
868 ; Worcestershire, 906 ; Worthing,
303; Wortley, 116,407; York, 598
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Municipal Work in Progress and
Projected {rontinuetl) :

—
Housing and Town Planning ;—

Aberoarn, 829; Aspatria, 6i0; Ayr.

946; Balljcastle, 2G7; Banbridge,

829; Barro"/, 557; Beaconsfield,

868; Bedwellty, 6S0; Belfast, 680,

906, 984; Bexbill, 714; Billericay,

714; Birmingham, 200, 233; Black-

roct, 161; Blaenavon, 868; Blofield,

480; Bolton-upon-Dearne, 791, 946;

Bradford, 116, 407; Braintree, 906;

Bridlington, 303, 517, 714; Brig-

house, 69; Bury, 640; Bushey, 480;

Caistor. 372; Cardiff, 116, 640, 829;

Chard. 303, 680; Chelmsford. 233,

267,372, 4«0; Chertsey, 407; Clithe-

roe, 640; Clones, 407; Colwyn Ba.y,

443, 791; Conway, 906; Criccieth,

200,338; Crook, 443; Daventry, 946;

Derby, 116; Derbyshire, 161; Dover,

303; Downpatrick, 906; Diogheda,

338; Dublin, 517; Dumbarton, 407;

Dumfries, 267; Dundee, 443, 868;

Dunfermline. 598; Dunganaon, 752;
,

Durham, 267; East Cowes, 233;

Edinburgh, 868; Enniskillpn, 598;

Evesham. 200, 598. 680, 752, 906;

Exeter. 267, 640, 829, 946; Farnham,
791; Featherstone, 372; Fermoy,

480; Finchley, 69; Priern Barnet,

161; Frioiley, 303; Gelligaer, 69;

Glasgow, 714, 984; Gloucester, 868;

Greenock, 791; Guildford, 25, 714;

Ham, 752, 829; Hants, 338, 372;

Hartlepool, 267 ; Hay, 69; Hereford,

868; Holborn, 116; Huddersfield,

161; Hunslet, 338; Invergordon,

557; Irvine, 906; Kenilwortb, 984;

Kilsy th, 946 ;
Kingstown, 598,640,906

;

Lanark, 791 ; Lanarkshire, 200, 557

;

Leamington, 598 ; Limavady, 868 ;

Lincoln, 557; Liskeard, 267, 407;

Lisburn, 9U6; Llandudno, 25, 829;

Llanelly, 69; LosCwithiel, 407; Mal-

don, 557; Market Bos worth, 2-5, 200,

.598; Merthyr, 791; Midhurst, 829;

Mid-Lothian, 69; Monaghan, 267;

Nailsworth, 267 ; Narberth, 161, 946;

Neath. 69; Mewcastle-upon -Tyne,

407,791; Newport (Mon.), 407; New
Koss, 984; Nowry, 680 ; Norfolk, 752; ;

North Walsham, 829; Northwich,

.598; Oldham, 680; I'eDworth, 630,

868 ; Perabore, 1 16, 338 ; Pickuring, 640

;

Pontypool, 200; Poplar, 984; Ports-

mouth, 714; Prestatyn, 2.5, 116,267;

Radcliffe, 9l6 ; Redditch, 372; Kooh-

ford, 116 ; Rugby, 752 ; St. Asaph, 598

;

St. Aust^l, 161; St. Helens, 906;

Scarborough, 116, 829 ; Seaham Har-

bour, 14:3; 3eaton,267; Shtffield,338;

Sheringham, 69; Snipley, 7.52; Sid-

moutb, 116; Southend, 303; South
Molton, 640; Stafford, 200, 906;

Surbiton,752;Swaft'ham,267; Swan-

sea, 116, 680,714; Tewkesbury, 233;

Tilbury, 101, 557; Wallasey, 407;

Walsall, 598; Wantage, 946; Way-
land, 946; Wellington (Salop), 30.3,

480 ; West Dean, 407 ; West Hartle-

pool, 557; Whitehaven, 116, 598;

Wolverhampton, 116 ; Wrexham,
161. 557, 829 ; Yarmouth, 69

Parks and Open Spaces :—

Aocrington, 517; Bath, 200; Belfast,

680,868,906; Berwick, 233; BexhiU,

829; Birmingham, 69; Bridlington,

25,161: Bristol, 680; Brixham, 200;

Burnley, 407, 714, 946; Cardiff, 868;

Droylsden, 791, 946 ; Edinburgh, 69

;

Falmouth, 752; Felling, 557; Glas-

gow, 640; Grange, 200; Hove, 593;

Keighley,752 ; Kingston (Surrey), 480

;

Knaresborough, 233; Lincoln, 714;

Linlithgow, 598; Littlehampton, 44:3,

791; Liverpool, 480; Llanelly. 480,

.517; Lower Bebington, 906; Luton,

200; Manchester. 267; Margate,

443, 598 ; Molesey, 267 ; Newburn, 69

;

Newcastle-on-Tyne, 640; Newquay.
916; Nuneaton, 946; Ogmore and
Garw,829; Oldham, 640; Plymouth,
517, 557; Pontypool, 517; Scar-

borough, -598; Selby, 430; Sheffield,

69, 714: Southend, 161; Surbiton,

640; Swindoil, 161; Tavistock, 714;

Ventnor, 180; Warrington, 906;

Wimbledon, 984; Wrexham, 680;

Yarmouth, 443 ; York, 598

Refuse Collection and Disposal :

—
Aberdeen, 267 ; Barnes, 268 ;

Camber-
well, 116, 480, 829; Chelmsford, 906;

Clown, 940; oolwyn Bay, 946;

Cramlington. 517; Dumfries, 44:3;

East Grinstead, 714, 984 ;
Edinburgh,

69; Exeter, 830; Hackney, 233;

Haverfordwest, 70; Horsham, 25;

Municipal Work iu Progress and
Projected (continued): —

Refuse Collection and Disposal (con-

tinued) :

—

Hull, 200; Ilford, 557; Lambeth, 70,

517; Lewisham, 25, 599 ; Maidens and
Coombe, 946; Marsden, 143; Maryle-

bone, 791; Melton Mowbray, 557;

Newport (Mon), 610; Portsmouth,
25; St. Pancras. .5.57 ; Stoke-on-Trent,

161 ; Wigan, .599

Roads and Materials ;—

Aberdeen, 101, 830; Alton, 70, 984; !

Altrincham, 906; Anglesey, 268;

Antrim, 714, 946; Appleby, 338;

Arbroath, 117; Argyll, 161, 830;

Armasjh C.C, 443, 906 ; Arundel, 906 ; j

Ashbourne. 906; Ashby, 407; Ather-

ton, 25. 863; Aylesbur.v. 640; Ayr-
shire, :372; Balrothery, 830; Bangor,

101; Barnes, 117: Barnsley, 599;

Barnstaple. 161, 480. 557, 830 ; Bed-
;

wellty, 25, 200 ; Belfast. 984 ; B»lford,

233 ; Belfast, 70. 338. 517, 830 ; Ber-

mondsey, 25, 517; BexhiU, 25, 680,

906; Bingley; 200; Birkenhead, 117;
]

Birmingham, 25; Blackburn. 984;

Blackpool, ISO, 80S; Blarkrock, 161;

Bogn^r, 407; Bolsover, 70; Bolton,

680; Bo'ness, 233; Boston, 303,372;

Bournemouth, 680, 791, 868 ; Bradford,

480,714; Bridgnorth, 268; Bridling-

ton, 70, 372. .517; Brighton, 480, 517

;

Bristol, 200, 233; Buckhurst-hill.

830; Buckie, 640; Bulkington, 868;

Burnley, 303, 557 ; Bury, 830 ; Camel- I

ford, 480 ; Cardiff, 200, 680 ; Cardigan-
shire, 200, 338 ; Carlisle, 640 ; Carlton,

:372 ; Carnarvon, 117,630; Carnarvon-
shire, 934; Carrickfergus, 333, 8.30;

Castlereagh, 443; Chard, 303. 830;

Chatham, 25; Chelm-ford, 25, .517,

714; Chelsea, 557; Chertsey, 407;

Chester-le-Street. 372 ; Chippenham.
268; Chislehurst,200; Chiswick, .557

;

Chorley, 916; Clacton, .553, 947;

Clogher, 201, 640; Clonmell, 117;

Clutton, 25; Coleraine, 791, 907;

Colwyn Bay, 338, 947; Connaught,
303; Coventry. 553; Crieff, 233,234;

' Croydon, 517, 8t)9; Cuckfield, 443;

Darlington, 443,553; Denbighshire,
558; Denton, 268; Deptford, 558;

Derby, 5,^8; Derry, 640; Devon,
984; Dewsbury, 558; Diss. 907;

Donegal, 640; Dorking, 303; Dublin,

233, 641, 680; Dudley, 443; Dulver-

ton, 443; Dumbartonshire, 791;

Dnudalk, 117 ; Dundee. 372; Easing-

ton, 869: East Belfasf, 599; East
Grinstead. 7 14; East Ham, 201, 599;

East Preston, 25. 303 ; East Sussex,

233, 947 ; East and West Molesey,

233; Edinbureh, 443.599, 680: Ed-

monton, 372; Elgin C.C. , 414; Ennis-

killen, 907; Epsom, 517 ; Erith, 480;

Eshcr and the Dittons, 414, 791 ;

Essex, 70, 117; Exet.ir, 517, 830;
Falmouth, 201, 681 ; Fareham, 681

;

Farnborough, 480 ; Faversham, 480, :

599, 714 ; Featherstone, 372 ; Felix-

stowe, 553; Fermanagh, 70; Fins-

bury, 162; Flaxton, 907; Foleshill,

70 162. 517, 641, 830; Forfarshire,

231; Frimley, 303; Fulwood, 303;

Galway, 333; Girvan, 301; Glamor-
:

gan, 907; Glasgow, 162, 517; Gospfirt

and Alverstoke. 333 ; Gower, 444. 640

;

Grangemouth, 830: Grantham, 752;

Greenwich, 599. 681 ; Grimsby, 407,

.553,599. 791; Hackney, 234; Haiis-

ham, 517, 907; Halifax, 70. 338, 407;

Hammersmith, 268, 372,791 ; Hamp-
ton Wick. 553, 752, 869; Hants. 333;

Hastings, 102, 714, 907 ; Haverford-
west, 25; Haywards Heath, 641;

Heokmondwike, 117; Helensburgh,
338; Hcmel Hempstead, 304; Hen-
don, 681 ; Hprefordshire. 162 : Herts,

201, 234; Hetton,162; Hinckley, 869;

Holborn, 599; HolmSrth, 268; Hor-
sham, 947, 934; Hov.», 268; How-
den, 441; Hucknall, 792; HiUl, 70;

Ilford, 70, 907; Ilkeston, 234;

Isle of Wight, 234; Islington, 201,

234; Itjhen, 869; Kenilworth, 869;

Kensington, 558, 752, 869 ; Kent, 481,

830; Keynsham, 372; King's Lynn,
. 162; Kingston (Surrey), 681 ; Kings-
town, 162; Lambeth, 599: Lancaster,

681; Lanes, 263, 599; Langholm,
304; Lame, 752; Leeds, 201; Leek,

407; Leicester, 26, 234, 517, 631;

Leicestershire. 869; Leigh, 715;

Lewisham, 26, 201, 558, 611, 869;

Ley ton, 907; Limavady, 26; Lindsey
(Lines), 201; Llandrindod Wells,

792; Llandudno 201, 715, 947;

1 Municipal Work in Progress and
Projected (continued) :

—
i Roads and Materials (continued) :—

Lurgan, 268, 681; Lynton, 558;

Maidstone, 234; Maidens and
Coombe, 444, 715; Manchester, 407 ;

March, 792 ; Marylehone, 558, 947

;

Melton Mowbray, 162; Merioneth,

i 407, 907; Middlesbrough, 70, 234,

907; Middlesex, 234; Midsomwr
i Norton, 162, 3:38; Moira, 985;

Molesey, 408; Montgom«ry, 481;

Mountain Ash, 201; Newcastle
(Ireland), 268; New haven, 414;

' Newport (I.W.), 2:34; Newport
(Mon.), 869; Newry, 26, 301; Newton
Abbot, 599; Newtownards, 372;

Norfolk, 558, 641, 947 ; Northampton,
372; North Berwick, 681; North
Riding, 268. 304; Northumberland,
752; Northwich, 558; Norwich, 414,

792; Nottingham. 70.553; Okehamp-
ton, 681; Omagh, 201, 715; Oulton

Broad, 70; Oxfordshire, 792;

Paddington, 263; Paignton, 372,

792, 947; Penge, 752; Penistone,

4W; Penrith, 26; Perthshire,

372, 869; Plymouth, 403, 830;

Poole, 304, 481, 907; Portadown,
481; Portslade, 599; Repton, 234;

Rhyl, 403, 599; Richmond (Sur-

rey), 304, 830; Rochdale, 444;

Romford, 268; Rowley Regis, 752.

869; Rugbv, 162; Runcorn, 792,

Kushden, 372 ; Rutherglen, 304, 792,

St. Anne's, 372; St. Austell, 162; St.

Columb, 907; St. Ives (Hunts), 517 ;

St. Pancras, 985; St. Thomas, 70,

338. 558 ; Salford, 268 ; Scarborough,

907; Sheffield, 117. 782; Shoreditch,

268 517; Shrewsbury, 907 ; Sidmouth,

234, 408, 599, 830; Skegness, 947;

Skipton, 234; Southampton, 234,

947; South Dublin, 681; Southend,

408; Soutbport, 70, 162. 408; South
Shields, 702,907; Staffs, 869; Stepney,

162; Stirlin'.',333,641; Stockton, 162;

Stokeslev, 558 ; Stretford. 869; Sun-

bury, 268, 869 ; Sunderland, 408, 444,

947; Surrev. 752; Swansea, 70, 373,

444, 481, 947; Swindon, 162, 641;

Teignmouth, 907; Tettenhall, 830;

Thornaby-on-Tees, 234; Thornton,

117; Tilbury, 558; Tjverton, 907;

Torquay, 907; Tutbury, 481;

Twickenham, 201, 518; Tyrone,

947: Upholland, 830: Wakefiold,

860 i
Wallsend, 715; Walsall, 792;

Walthamstow, 715; Walton-on-

Thames, 518; Wandsworth, 263 338,

553, 715, 792, 907; Ware. 444; War-
ringt0P,715; Warsop,830; Watford,

681; Weardale, 444; Wednesbury,

599; Wednesffeld, 201; Westhamp-
nett, 599, 753; West Lothian, 599,

631 ; Westminster, 70, 830, 985 ; West
Sussex, 234, 830; Weybridge, 792;

Whitby, 234, 408.869; Widnes, 907;

Wigan, 444; Wigton,947; Wigtown-
shire, 408, 985: Winslow, 70; With-

ernsea, 631; Wolverhampton, 162;

Woodford, 338; Woolwich, 201.830,

947; Worcester, 373. 403; Working-
ton, 444; Wortley, 304; Yarmouth,
792, 947 ; Y'eovll, 641, 947 ;

Y'iewsley,

907; \''ork, 553

Sewerage and Sewage Disposal :—

Aberayron, 715; Aberdeen, 26; Alton

70; Altrincham, 753; Ammanford'
753; Ampthill, 369; Ashby, 162;

Ashton-uuder-Lyne, 373; Auckland,

947; Aylesbury, 641; Balby, 408;

Baldock, 753; Ballyclare, 70; Ban-

gor, 599, 935; Barking, 518; Barnard
Castle, 70 ; Bedwellty, 553 ; Belling-

ham, 753; Belper, 339, 599; Bille-

ricay, 907; Birmingham, 201, 641,

681,869; Birstall, 162, 304; Blofield,

792; Bodmin, 234; Bognor, 947;

Bolton, 304; Bonnyrigg, 681; Bow-
land, 444, 753 ; Brampton, 117; Brid-

lington, 70; Brigg, 339; Brixworth,

431; Bromley, 947; BrownhiUs, 70;

Bulkington, 70, 162, 869; Burnley,

403; Burton, 553, 599; Caerphilly,

263; Cannock, 162; Cheadle, 339;

Chelmsford, 518; Cheltenham, 444;

Chesterfield, 403; Clowes, 162;

Clutton, 408; Coatbridge, 830;

Cockermouth, 70, 162; Cork, 70;

Darlaston, 117 ; Darwen, 408 ; Derby,

907 ; Derry, 830 ; Doncaster, 162, 201

;

Downham Market, 985; Driffield,

631; Droylsden, 641; Dunfermline,

117, 641; Durham, 753; East Grin-

stead, 117, 715; Easthampstead, 70;

I

Ellesmere, 408, 599; Epsom, 947;

EsherandtheDittons, 947; Faring-
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Hunicipal Work in Progress and
Projected (continued) .—

Sewerage and Sewage Disposal (con-

itnued) :

—

don, 481 J Faversharu. 20, 041;

Featherstone, 304 ;
Folkestone,

715; Glasgow. 414. 7M ; Glen-

dale, 408 ;
Grimsby, 162. 201 ;

Hailsbam, 201 ; Halifax. lUl ; Hamp-
ton. 304; Hartley Wintnsy, 2:il;

Haslemore. 4ii8 : Hayfinld, ilS5; Heb-
den Bridge. 71; Helston, MS;
Higham Ferrorp. ."'90: Hinderwell,

1«1; Holywell, ;i7:i; llorwieb. 330;

Hursley, 373. 408, 181; Islington,

'.'47; Kidderminster, 3ii4. S3iJ; Kids-

grove, 117; Kilkenny. 007; Kingston
(Surrey), 181,081; Lanarkshire, 715;

Laurencekirk. 162; Ledbury, 162:

Leeds. 408. 0(i7 ; Leiston-cum-Size-

well, 408; Lindsey (Lines). 201; Lis-

towtrl. 339, 081; Little Lever, 558:

Liverpool. 373; Loughborough, 234;

Lowestoft, 201. 047 ; Mansfield, 8.30

;

Melton Mowbray, 085; Middles-

brough. 234. 8i!9; Monaghan, 907;

Mvtholmroyd, 201; Xantwich, 373,

907; Newcistle upon-Tyne, 268;

New Ross, 301; Newton Abbot, 681;

North Bromsgrove, 71 ; Norwich,

985; Oakengatfg. 117; Oakham, 304;

Orsett, 209; Ossett, 339: Paignton.

l>tl; Patelev Bridge, 117; Peterhead,

304; Poole, 599, 908; Portslade, 947;

Poithcawl, 162, 947: Preston, 339,

518,830; Richmond (Surrey), 641

:

Rochester, 041 ; Rochford, 117, 558

;

Rothesay, 408; Rugb.?. 518; Run-
corn, 558. 792; St. Austell, 481; St.

Helens (I.W.), 715; Saxmundbam,
339: Scarborough. 041 ; Seaton, 908;

Sedgefield, 408 ; Shardlow, 408;

Sheffield, 947; Shifnal, 304; Skel-

mersdale. 71 ; Southampton, 234

;

Southend, 71; Southport, 444;

Sonthwick. 269; Spalding, 444;

SpUsby, 339, 947; Stafford, SOS;

Stockton, 304; Stoke Newington,
518; Stoke-on-Trent, 5.i8; Stow-
market, 90S ; Stralford-on-Avon,

144; Street. 162; Sunbury, 444, 869;

Sutton-in-Ashfi eld, 117, 481 ; Swin-
don, 102; Swinton and Pendlebury.
947 ; Teddington,2d9. 830 ; Tenby, 304,

373, 041; Tendring. 558, 792; Tilbury,

558; Totnes, 753; V entnor, 269;

Wakefield, 445 ; Warwick, 71, 908;

Watford, 373, 869; Wath-upon-
Uearne, 269; Weetslade, 331; Wel-
lingborough. 445; Wellington ( Salop),

79i: Wells (Norfolk), 373, 559;West-
hampnett, 518: Westhougton, 209;

Whitby, 304; Whitehaven, 102,445;
AVindermere, 20; Witbernsea, 71 :

Woking, 71; Worcester, 108, 445;
Wrexham, 201, 908 ; Wrotham, 269

Water, Gas, and Electricity :—

Aberavon, 71 ; Aberdeen, 305, .599. 641

;

Airdrie, 269 ; Alsager, 373, 715 ; Alton,
201, 985; Ammanford, 269; Ashing-
too,559. 831; Atherstone, 599, 985;
Athy, 985; Aylesbury. 234. 445; Ayr,
599; Bakewell, 753; Ballator, 269;
Banff, 559; Barnslev, 792; Barn-
staple, 269;Batley, 947; Battle, 518;
Bedford, 373 ; Beeston, 753; Belfast.
2<Jl. 373; Helper, 599 : Bt-thnal-green.
117;Bidtford,201; Billinge, 26, 481;
Bilbton,234; Birmingham, 71, 201;
Blackpool, 518; Bodmin, 234, 305;
Bootle, 71. 339: Bradford, 041;
Brechin, 792 ; Bridge of Allan, 831

;

Bridgnorth. 269; Bridgwater, 715:
Brighton, 20, 117; Brumby and
Frodingham, 339; Brynmawr, 305;
Budleigh Salterton, 102; Bungay,
715 ; Burton-on-Trent. 102, 908, 947

;

Cardiff, 71, 201 ; Carlisle, 71. 4o8, 031.

715, 908; Castlederg, 445: Cheadle,
117: Chelmsford, 269, »>41; Chelten-
ham, 559; Chester-le-Strcet, 117;
Chippenham, 831; Chorley, 518;
Cleckheaton, 234; Clones, 201;
'lowne, 715: Cockermouth, 2^;
Congluton, 947; Conway. 715; Cooks-
town, 445; Cromer, 162; Derby, 117;
Devon port. 90S; Dewsbury, 908;
Doncaster, 20 269. 559,641; Dromore.
71; Dublin, 305; Dudley. 599; Dun-
bar, 518; Dundalk,869; Dundee, 373,
518, 559; Dunfermline. .S99; Earby,
081; East Ward, 339; Edinburgh,
t>41, 681 1 Ellon, 117; Epsom, 681;
Exeter, 269; Exmouth, 599; Faver-
sham. 869 : Featherstone. 599 ; Fife,
71, 201. 373; Forfar. 102; Fraser-
burgh. 559; Frinton, 481; Fulham,
102 ; Glasgow, 305, 081 ; Greenock,
269, 305 J Hamilton, 117; Hammer-

Mnnicipal Work in Progress and
Projected (continued) —

W'ater, Gas and Electricity (continued) ;—

smith. 162; Harteborne and Seals;

117; Hayfield, 234, 305; Hey wood,
305; Holvwell. 715, 792; Holywood,

209 409, 908; Honiton. 373; Howden,
0-<l,831; Hull, 26. 117: Hunstanton.

715,792; Ilfracombe. &41 ; Ilkeston,

234; Ipswich, 20: Johnstone. 041;

Keighley,947;Kenmare,409; Kings-

ton, 102; Kinross. 518; Kirkby-in-

\shfield, 7.53; Kirkcaldy, 71; Lan-

ark, 947; Lancaster, 715. 908; Leeds,

409, 792; Leicester. 518; Leiston-

cum-Sizewell, 831; Linlithgowshire,

1(S, 9S5; Llandaff and Dinas Poms,
908; Llanwrtvd, 908; Londonderry,
481; Long Eaton, 445; Longtown,
.".99; Loughborough, 305, 869; Lur-

gan, 269, 373, 715; Lytham. 681,

753; Malton. 681; Malvern, 869;

Manchester. 518, <JS1; Marlborough,
117; Marylebone, 71: Maryport,

305; Matlock Bath. 163; Maj field,

793; Mexborough, 631: Moffatt,

(>41; Molesey. 269; Monmouth, 9S5;

Montrose, 117; Neatb, 71; Newry,
305, 908; Newton, 870; Northwich,

831; Oakham, 71; Ossett, 339; Os-

westry, 641, 753; Oulton Broad, 269;

Ouniile, 163; Oystermouth, 081, 948,

985; Paignton, 373; Peebles, 041;

Perth, 518; Peterborough, 599;

Plymouth, 559; RadstocV, 870 ; Red-
ditch, 373; Rhyl, 641: Riccall, 305,

908; Rochdale, 71; Ross, 948;

Rothesay, 409, 559: Rowley, 985;

St. Helens (I.W.), 235; St. Pancras,
235, 481; Sandbach, 163; Soar-

borough, 041; Selkirk, 145; Shrews-
bury, 793; Sleaford, US, 30.5, 870;

Southport, 715; Southwark, 041;

Spalding, 339, 44.5; Stafford, 481,

0-41; Stoke Newington, 518; Stone.

870; Stourport, 641: Street, 831;

Sunderland, 20; Swinton, 518;

Swinton and Pendlebury. 948; Tan-
dragee. 269; Tavistock, 715; Teign-
mouth. 641, 681, 715; Thakeham,
118; Tilbur.v, 559; Tiverton. 753;

Tobercurry, 831 ; Torpoint, 409 ; Tor-
quay, 715; Troon, 681, 94S; Ulver-
ston, 481; Upton-on-Severn, 71;

Wakefield. 373; Walsall, 269, 985:
Warrington, 715; Waterford, 641;
Wednesbury, 793; Welshpool, 339;
Westbourne, 201 ; West Hartlepool,
373; Wigan, 305; Winchcombe. 481

;

Withernsea, 641 ; Wolverhampton
445

Miscellaneous :

—

Bangor, 71; Bath, 445; Batley, 269;
Bermondsey, 1(53; Bideford, 715;
Birmingham, 26; Blackpool, (>41;

Bournemouth, 71, 715; Bradford,
118; Cardiff'. .599, 041; Carnarvon,
081; Chertsey, 71; Chesterfield, 985;
Chester-le-Street, 373; Crewe, 269;
Darlington. 209; Dewsbury, 373;
Donegal, 118 : Down, 715; Dumbar-
tonshire, 753; Edinburgli, 599 ; Exe-
ter, 269, 948 ; Falmouth. 445 ; Felix-
stowe, 305; Greenock, 518; Havant,
948; Hove, 269; Keighley. 948;
Knaresborough, 163; Launceston,
163 ; Leeds, (Ul : Leiston-cum-Size-
well, 831; Lewisham, 831; London
C.C, 870; Louth Co.. 870; Ludlow,
.559; Maidens and Coombe, 948;
Malmesbury. 481; Malton. 269;
Molesey, 715 ; Newcastle-ou-Tyne,
374, 641; Newhaven. 518; Newport
(Mon.), 948: Nottingham. 600; Oun-
dle, 269; Plymouth, .559; Pudsey,
716; Richmond (Surrey), 269; Roth-
erham, .559; Rowley Regis. 753; St.

Annes, 681; St. Ivea (Cornwall), 518;
Seaton Delaval, 118; Sleaford, 305;
Surbiton,600; Swansea. 339. 445, 481;
Teignmouth, 559; Torquay, 716;
Twickenham. 26; Uxbridge, 716;
Wandsworth, 710; Wembley, 831;
West Hartlepool, 94*; Whartedale,
985; Wick. 20; Woodford, 339;
Wrexham, 269, 559; York, 71, 374.

Mutual Defence, 351, 833. 923, 939

N
National Gas Congress and Exhibition

in London, 482, 519
National Signpost Fund, 671, 093
N'ational Water-supplies, 422

Newcastle-on-Tyne Housing Scheme,

403
Newcastle-upon-Tyne Municipal Work,

New South Wales, Municipal Engineer-

ing in, 255
Nomenclature of Road Stones, 178, 180,

Northamptonshire Roads, 141

Office Conversations :—

A Canadian Prospect, 312

A Lesson in English, 330

A Matter of Diagnosis, 8.53

A Rise in Salary, .589

Calling in a Consultant, 938

Colonel Jubber's Complaint, 778

The Nine-inch Brick, 171

The Road Congress, 58

The Sex Problem. 748

The Ubiquitous Deputy, 114

Wanted : a Chief Officer, 438

Old Roadmen at Haverfordwest, 2

Ontario Highway Improvement, 385

Ontario Road Improvement, 231

Open Air Bath. Wimbledon, 308

Organisation Society and Roads. 317

Overpayment for Water-supply. 35

Paris Improvement Scheme. 008
Paris Motor Fire-engines, 231

Pembrokeshire, Housing in. 614
Personal, 20, 72, 118, 103, 202, 235, 270,

305, 339, 374, -409, 445, 482, 519, 559, 600.

(>42, 082, 716, 753, 793, 831, 870, 908, 948,

986
Petrol in Sewers, 807
Pipes, Location of Underground, 43

Pipe Subways for City Streets, 860
Pisciculture, Sewage and. 43
Plotting a Survey, 264
Preparation of Town Planning Schemes,

248, 295, 335
Private Street W'orks : An Objection, 494
Professional Defence, 74-4

Professional Qualifications, 459
Profits from Municipal Undertakings, 87
Promotions by Technical Training, 750
Protection of Roadside Wastes. 139

Publications :—
All about Engineering, 78:3

British Rainfall. 1912, 449
Builders' Quantities, 273
Building Supervision, .554

Catskill W^ater Supply of New York
City, 590

Cement, Concrete, and Bricks, 782
Cement Testing. A Manual of, 35
Clerk of Works. The, 554
Coast Erosion and Protection, 438
Computations for Marine Engines, 273
Disinfection and Disinfectants. 273
Drainage and Sanitation, 872
Elementary Graphic Statics, 977
Elements of Water Bacteriology, 591
Engineering as a Profession. 554
Fire Protection in Buildings, 173
Four-place Tables of Logarithms and
Trigonometric Functions. 173

Fowey, the Troy Town of " Q," with
its Surroundings, 591

Gas and Fuel Analysis for Engineers,
173

Gasworks Directory and Statistics for
1913-14, 872

Graphics and Structural Design, 782
Improvement of Rivers, The, 758
Law Relating to Town Planning, The
554

Liskeard and Looe, with their Sur-
roundings, 591

Local Government, 1912-1913, com-
prising Statutes, Orders, Forms,
Cases, and Decisions of the Local
Government Board, 758

Logarithms for Beginners, 195
" Mechanical World " Pocket Diary
and Year-book for 1914,783

Modem Sanitary Engineering and
Plumbers' Work, 35

Modern "Technical Drawing, 912
Molesworth's Pocket-book of En-
gineering Formulae, 554

National and Municipal Finance, 35
Northwood (Middlesex), 943
Portland Cement: Its Manufacture,
Testing, and Use, 638

Practical Stone Quarrying, 783
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Publications {continued) .— I

Prospective Opportunities for High
way Engineers in a National High
ways Department, Hi

Public Road Systems of Foreign,

Countries and of the Several States

[of theU.S.A.].294
_^, ^^^

Public Works Calculator, The. 912
" Report on Coal and Power Investiga-

tion " for the Board of Highway
Commissioners, Saskatchewan, 872

Social Guide, The, 35

Survey of India: General Report on

the Operations during the Survey

Year 1911-1912, 758 „, ^ •

Switchgear and the Control of Electric

Light and Power Circuits, 872
" Text-book on Highway Engineering,

628
The Land Transfer " Scandal, 526

Transactions of the Institution of

Water Engineprs, 173
.

Underground Water for Commercial
Purposes, 590, 782

Valuation of Real Property, 526

Valuation I ables, 912

Water Purification and Sewage Dis-

posal, 75
Waterworks Directory and Statis-

tics, 872
Whitaker's Almanack, 1914, 9(i

Whitakei's Peerage. Baronetage,

Knightage, and Companionage, 977

Wooden Trestle Buildings and their

Concrete Substitutes, A Treatise on,

591
Working of Steam Boilers, The, 783

Public Service Motor Vehicles, Develop-

ment of, 725, 755

Pumping, 746
Purification of Water by Ultra-V lolet

Kays. 421, 439

Queries and Replies :—

Sewage Disposal : Local Government
Board Requirements, 671

Surface Water Drainage, 886

Syphoning Water over Long Dis-

tances, 586, 719, 743

Rand Water Supply, 343

Rating of Sewers, 139, 227

Recent Developments in Street Water-

ing, 85
Reclamation of the River Exe, 327

Redruth Building By-laws, 95

Refuse Disposal in Exeter, 159

Refuse Disposal, London, 9(>3

Refuse Removal. 421, 431

Regina, Reservoir Construction in, 411

Regulations for Fast and Slow Traffic

on Roads, 90
Reinforced Concrete Pavements, 93

Reinforced Concrete, The Application

of. 169
, ,, . . ,

Relations of Consulting and Municipal
Engineers, 329

Reminiscences of Mr. Boulnois, 883, 884

Removal of Corrosive Properties from
Water, 385, 394

Returns by Water Undertakings, Com-
pulsory, 934

Ehymney Valley Sewerage, 111

Richardson, Presentation to Mr. H., 833

Riches to Roadsweeping, From, 427

Rivers Pollution and the Protection of

Water Supplies, 42, 73

River Water Supplies, 217

Roadmen at Haverfordwest, Old, 2

Boads and Streets:—
Accidents on Tarred Road Surfaces,

527
Administration and Upkeep, 185

A Forfarshire Proposal, 225

Algarrobo Paving, 166

A New Road Critic, 437

Apportionments for Street Works, 925

Armagh, 241

Auckland Rural, 95

Australia, 167, 658, 672

Australian Road Problems, 494, 500

Berkshire, 17

Koads and Streets (continued):—
Bristol Experiments, 181

1

Brussels Congress Prize, 75
|

Budapest, 168

Built and Unbuilt Areas, 703

CamberTell,34, 89

Causes of Wear and Deterioration of

Roads, 290
Clare 241
Comp'sTrisons of Different Types of

Road Crusts, 495, 524

Construction and Maintenance under

Modern Traffic, 186

Construction of Macadamised Roads,

204
Country Roads Board of Victoria, 658,

672
County Surveyor and Tar Spraying,

361
County Surveyor's Instructions to

Roadmen, 311
Creosoted Deal Paving Contracts, 48b

Croydon Relief Road, 806, 820.

Damage to Macadamised Roads, 237

Department of Roads for the United
Kingdom, 770

Derry, 743 „ , ^ ^
Design of the Edges oE Road Crusts,

247.275
. ,, ^

Development of Public Service Motor
Vehicles, 725, 755

Devon County Surveyor and Direct

Control, 464
Direct Control, 464

Direction Posts and Plates, 328, b5(,

683, 671, 693, 761, 813, 863

Disintegration, 860
Drainage as Affecting Highway

Traffic, 226
Durham, 785

East Suffolk, 374

Egypt, 813
Engineering Standards Committee
and Road Materials, 180

Esher and the Dittons, 685

Essex, 111

Exeter, 181
, ,

Experimental Road Work in Scotland,

924

Finance, 214. 216, 219

Pluxphalte Roads at Epping, 450

Functions of Central and Local
Authorities, 2.57

Future Cost of Coal Tar, 909

Germany, 166
Glossary of Road Terms, 621, 663, 700,

728, 786, 822, 903
Godstone, 668
Granite Sett Paving in Camberwell,

89
Hereford.- hire, 154
Highway Authorities, 281

Highway Engineering Education, 485

Highways, 564
Holborn Paving, 361

Horse Owners and the Roads, 828

Illinois Highway Developments, 86

Improvements in Road Machinery,
447

Ireland, 422

Irish Road Contract System, 540

Isle of Wight, 446

Leek, 46
Legal View of Making a Road, 747

Leyton, 539
Lighting of Highways and Vehicles,

179
Limmer Asphalt Macadam, 921, 949

Liverpool Problems, 933
Local Taxation Returns, 909

London Arterial Roads Conference,

806, 817
Macadam, 4S9
Malay States, 294
Main Road Control in Ireland, 252

Maintenance— Past and Future, 236

JIainteuance Problems, 252

Manchester Street Pavings. 309

Mining and Quarrying of Road Mate-
rials, 975

Modern Road Construction, 684

Modern Road Maintenance, 151

Motor 'Buses and Roads, 159, 677

Motor Driven Road Builder, 861

Motor Traffic and Road Maintenance
in Middlesex, 533, 573

Motor Vacuum Street Cleaner, 12

Nomenclature of Road Stones, 178,

180, 225, 2.17, 254, 263. 309, 335. 361,

402, 550, 605, 615. 621. 663, 700, 728,

786, 822, 881, 894, 903
Norfolk, 273
Norfolk Road Tariing, 170

Northamptonshire, 141

Novel Prize for Roadmen, 288

Ontario Highway Improvement, 231,

Opening and Reinstatement of Roads
215,224

Boads and Streets (coiitinuedj:—

Organisation of the French Depart-
ment of Ponts and Chaussees 368

Organisation Society and Roads, 317

Oulton Broad, 273

Pirish Councils and Steam RoUing.Sll
Part Played by Water in Macadam
Road Construction, 805, 808, 951

Patching in Bedfordshire. 910

Peril of Manhole Covers, 358

Petrol Tax, 275

Pipe Subways, 860
Protection of Roadside Wastes, 139

Qualifications of Road Engineers and
Roadmen, 770, 795

Quebec, 880

Recent Developments in Street Water-
ing, 85

Reconstruction of Roads at Leyton,
539

Regulations for Fast and Slow Traffic,

90
Reinforced Concrete Pavements. 93

Resurfacing Work in Surrey, 181

Roadamant Company, 193

Road Board and Road Control, 65

Road Board Appointments 227. 413

Road Board: Debate in Parliament,

177, 182

Road Board Finance, 34

Road Board Grants, 89, 256, 308, 603

Road Board: New Member, 174

Road Board Policy, 184

Road Board: Third Annual Report:
177, 182

Road Dust and Disease, 413

Road Maintenance and Improvement
—Present and Future, 142, 146

Road Making Contracts and Guar-
antees, 308

Roadman and Cowkeeper, 439

Road Oiling, 21

Road Openings, 486

Road Planning Problems, 703

Roads and Rates, 693, 709

Roads Improvement Association, 131

Road^ Organisation, 317

Ross, 749
Rubber for Street Paving, 19

Russia, 639

St. Petersburg, 168

Scottish Trials, 924

Select Committee's Report, 358

Selection of Macadam Road Material

Sheffield, 634
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Minutes of Proceedings.

A very heavy programme, siic-

The International cessfully carried out, was brought

'"'.s^.liirj.n^n In/ ^o a close at a reception held at
Suggestion for

, tt , , ri -i o i. j
the Future. the Hotel Cecil on baturday even-

ing, the wind-up of the Third
International Road Congress. Throughout the

whole week the weatlier was very fine—although,

it may be pointed out for the benefit of our foreign

visitors, it was by no means unusual weather for ihc

time of the year—and as a resvilt the excursions

were earned out under almost ideal conditions.

After giving careful consideration to the programme,
as carried out, and to certain criticisms and com-
ments with regard to particular items in the very
ambitious scheme of activities, we have come to the

conclusion that this third congress ought to mark a

turning point, and that in future more of the time of

the congress should be devoted to work and less to

play. It is not suggested that the policy of inter-

mingling social gatherings and pleasure trips with
the more serious business of the congress was a

mistake in the first two of these international con-

gresses. It was perhaps necessai-y to conduct the

proceedings in this fashion in order to make the

movement generally known, and, by attracting large

numbers of membei-s, to provide a basis for the

future work of the permanent committee and its

temporary offshoots. The outstanding feature of

the third congress has been, however, the suboi'diua-

tion of the serious business of the congress to other

activities which, though in some eases they were
instructive to those taking part in them, cannot

have the same influence upon professional opinion

and the views of administrators as have the meet-

ings and di.scussions of the various " Questions
"'

which form the nuclei of the solid matter of the

congress. We make, therefore, the practical sug-

gestions that the time devoted to the meetings should

be much greater than has been the case at this con-

gress, that these meetings should be so spread OTxt

and so arranged that they would not overlap as

much as was the case with the meetings held last

week, and that at least three times the amount of

time which was thought necessary should be devoted

to the final meeting at which the resolutions passed

by the sections nve ratilied or rejected. A vei-y

considei-able proportion of the total of the resolu-

tions passed by the sections were neither ratified

nor rejected by the congress, being included in

series passed e« hhic, so that it is impossible

to know whether the congress as a whole either

approved or disapproved of any of these resolu-

tions. On the face of it, it is not good enough to

devote only a jjart of one afternoon to the real busi-

ness of the congi-ess considered as a whole. We
make the suggestion, then, that in future these

international congresses shall be conducted with a

view i-ather to the concenti-atiou of opinion on the

points raised than to the gatliering together of a large

number of persons who are more oi' less interested

in roads ; and we definitely contemplate as a result

of this a great diminution in the number of persons

attending the congresses. At present the number
is so great that tlie whole business is much too

unwieldy, which has not oidy the result of dissi-

pating energies which should be concentrated on the
main purpose of the congress, but also has this

effect, that different individuals emei-ge from the
week of activities with quite different experiences.
At first sight there might seem to be no serious

objection to this result, but when we consider that
one of the objects of the congress is to provide the
members with experiences which will enable them
to compare notes, so that the echoes of the proceed-
ings may be heard for a considerable time in many
different countries, it is obvious that a more useful
result would be secui'ed if a smaller number of per-

sons could be conducted through a series of activities

most of which they expei'ience in common.

Some of the
Meetings.

We defer discussion of the
resolutions jiassed by the congress
and those included in the ''blocks"

until we have reported the whole of the congress.
It may be pointed out that the abstracts of the
papers appearing in The Survkyor are specially
pi-epared, and are written without reference to the
summaries furnished by the reporters general. In
this w^ay the reader maj^ in some cases, have the
advantage of having a greater number of points
brought to his attention than would be the case if he
I'ead one summary in each case. Further, our own
summaries are written specially fi'om the point of

view of highway engineers, those prepared by the
reportei'S general being necessai'il^-, in some cases, of
a more general character. We regret that it is

necessary to record the opinion that the proceedings
at some of the meetings were unbusinesslike and, to

a certain extent, lacking in the dignity befitting the
occasion. There was in evidence a desire on the
part of certain groups to rush through resolutions
which the_v specially favoured, and this sometimes on
the plea that these resolutions are not laws but
merely expressions of opinion, and that thei'e is

plenty of time for their reconsiderati m at the next
congress. This is a view which should never have
been put forward, for it is quite clear that if the
resolutions are worthy of any attention they should'
be passed with a full sense of responsibility even if

they ai'e nothing more than expressions of pious
opinions. Tlie handling of Question No. 5 was
particularly unfortunate. Considering that the con-

gress is international, it was really quite uunecessai-y
to make a point of especially taking into account the
views of the French railway authoi-ities as regai-ds

level crossings. As Sir Jolin MaoDonald pointed
out, the method followed in England has proved
perfectly satisfactory, and there is no reason why it

should not be adopted in other countries. On this

point, however, and other points, the chairman,
instead of taking the opinion of the meeting fully

into account, was so ovei-come by the necessity for

getting through the business as quickly as possible

that he dealt with the matter in a somewhat
summary fashion, creating the impression that he
i-egarded certain conclusions as inevitable and
attached undue importance to the opinions of the

French delegates. One result of the unsatisfactory
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methods followed at the sectional meetings was seen

at the final general meeting, when it was found im-

possible to accept certain resolutions because they

did not tally with other resolutions on the same
subject, and there were on the whole too many of

the resolutions passed liv the sectional committees,

which wei-e clearlj- ill-considered and unsuitable for

adoption in view of the international character of

the congress and the enormous extent and variety of

the highways to the management of which these

resolutions are intended to apply. It is only fair to

add that in these cases, including that to which

attention has been more especially drawn, there was
not sufficient time for full consideration of the

subjects before the meetings. This was due in part

to the fact that those responsible for making the

arrangements had under-estimated the amount of

time which is occupied in translating the remarks of

different speakers into two other languages and
in making clear to the meeting generally the drift

of such observations as are not translated in full.

A good deal of time is saved when the person who is

speaking is himself acquainted with the system of the

official languages of the congress, and we make the

pi-dctical suggestion that a few engineers who are

acquainted with two or more of the alEcial languages

shall at future congresses be specially told off to lead

and to help along the discussions. Whatever may
be the opinion of our readers on these matters, we
feel sure that tliey will agi-ee with us in congratu-

lating those responsible for the an-angements and
the success which has attended in nearly every case

in the canying out of the other individual items of

the pixjgramme.

Animal Growths in

Water Pipes.

'i"he trouble which has been
experienced owing to growths and
incrustation in water mains has

recentlj' drawn considerable attention to the causes.

When large sums of money have been spent in the

purchase of upland gathering-grounds and upon the

construction of vast stoi-age resei'voii-s and mains it

has been a very severe disappointment in more than
one case to discover that both the quantity and the
quality of the water delivered are at fault. The
i-apid formation of giowths and incrustation inside

mains coming from storage reservoirs has in certain

cases produced this serious result, audit is becoming
more and more evident that the engineer must take
such probabilities into account. Where supplies are
derived from wells oi- underground sources or where
the water has been efficiently filtered there is

apparently little reason to fear that animal growths
will appear in the mains, but where the supply is

derived from rivers or upland sources the danger
is certainly present and should be carefully con-
sidered. The importance of this matter is clear
when it is remembered that a very large nuniber of
schemes, many of them being of the first magnitude,
include large impounding reservoii'S, while reliance is

being placed upon purification by storage of river
water in the case of London.

Fresh light is thrown upon the subject by ilr.

Samuel C. Chapman's paper read recently before
the Institution of Water Engineers. Mr. Chapman
draws special attention to the animal growths—viz.,

the Bryozoa or Polyzoa, which, by reason of their
moss-like formation, have been wrongly considered
as vegetable. Other authors have dealt with the
vegetable growths in recent papers, while the
troubles experienced fi'om the pitting and i-usting of
mains and from the growth of alga- in storage
reservoirs have also received considerable attention.
The need for serious investigation of causes has been
made clear from the numerous cases of trouble
reported both at home and abroad. Within the
last few months part of the London supply was
said to be affected by the alga>. Much work of
investigation has been done and much more remains
to be done, and Mr. Chapman's paper is a valuable
contribution to the woi-k. His chief object appears
to be to prove the value of filtration for waters
drawn from rivers and upland sources. Of coui-se it

is fairly evident that where unfiltered river water
enters a main fish, eels, and other highly developed
forms of animal life -find their way in at times.

Large masses of mussels are sometimes removed
from the mains which receive unfiltered Thames
water, and it is said that small trout find their way
into the Aberdeen mains. Clearly filtration will

exclude these ; but Mr. Chapman urges that more
efficient filti-ation by excluding the minute matter
upon which the Polyzoa feed renders the existence

of this form of incrustation impossible. If, how-
ever, the water is not filtered, the Polyzoa will gi'ow,

and will afford both food and shelter for water
snails, water lice, and other objectionable forms of

life. Open surfaces of water are apt to lend them-
selves to the introduction of various other foims of

life. Winged insects lay their eggs at the margins,
and the larv* find their way into tlie mains. Thus
vaiious tioubles are caused which filti'ation would
prevent. The possibilities enumerated above show
liow complex is the subject of water supply. The
degree of filtration required in order to guard
against the Polj'zoa incrustations is not stated

exactly by the author, neither is it cleai- whether in

his opinion sterilisation or coagulation would be an
efiicient safeguard. It seems, however, reasonable to

suppose that sterilisation would be useful, and that

it might possibly be a cheaper alternative.

* * *

The question of the payment
Old Roadmen at

^^f roadmen has been exercising
Haverfordwest. ,, ,• ^ ..

, S
attention tor sonie time past, and

it is satisfactory to notice from the reports of council

meetings that in a very large number of instances

councillors are approaching the matter in a spirit of

piactical sympathy, which is after all the proper
sort of sympathy to exhibit in these times of

strenuous toiland rising prices, twomain factors which
are jointly responsible for the demands of the men
for a higher standard of remuneration. The matter
has been under the consideration of the Haverford-
west Kiu-al District Council, a committee of wh ch
has I'ecently submitted a repoi-t in which among
others things the familiar and somewhat difficult

problem of the employment of eldei-lj' and aged
men is dealt with. It was stated that in the north

district there are engaged on the roads thirty-three

men above fift^'-four years of age, twenty-four above
sixty-four, seven above seventy, four above seventy-

four, and that two of the seventy-four are in receipt

of the old age pension. The chairman of the local

highway committee made no pretence at concealing

the polic3* of the council with respect to these

employees. He fi-ankly admitted that •' the men
were old servants to whom thej- were acting as

philanthropists. It would pay the council to dis-

chaige the old men and take }"oung men at a guinea
a week. Were they going to do that "r They felt that

they bad acted consistently, and, as far as they
could, honesfly, and whilst SNinpathising with the
people they engaged, he remarked that not one
application for an increase of wages had come from
a single man in their district." Criticism is almost
perforce silent in face of such an altruistic con-
fession of faith as this, yet we cannot resist a
temptation to point out there is really no official

justification for running the affaii-s of a rural
authority either in part or whoUj* on philanthropic
lines. This is, of course, one of the baffling

questions of rural life in which the sometimes
hostile instincts of humanity and business are at
issue, with the result, in this instance, that humanity
gains the victory. L'ufortunatelj- economic pro-
blems, including the not unimportant consideration
of efficiency of road maintenance, are swept to the
winds by such a policy as this. While it may be
imputed to councillors for righteousness, it is to be
hoped these gentlemen will not forget that it tends
to place their surveyor in an invidious position,
especially when there is a disposition to complain
that the condition of the roads is not what it should
be, which, by^ the way, is the i-ough and i-eady
criterion of public criticism,
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At the meeting of the Institution
Municipal

,,f Municipal Engineers held on

'Sftanfs' Wednesday, the 25th nit. a very
interesting paper dealing with the

relations which ought to exist between the municipal

engineer and the consulting engineei' who is called

in to advise upon a particular sclieme was read by
Mr. H. C. H. Shenton. The fundamental considera-

tion in regard to this matter is the obvious one that

the two engineers, lieing members of the same pro-

fession, should act loyallj- together to secure the

success of whatever scheme may be in hand. This

wonld doubtless be a compaiativelj' easj- matter if

there were any real gnax'antee that both the per-

manent official and the specialist were thoroughly

competent to fulfil their respective functions. As
Mr. Shenton veiy frankly pointed out. however, any
man, whether competent oi' not. can descrilie himself

as a civil engineer, take an office, and, if he possesses

intluentinl friends and a plausible manner, obtain

work with which he is quite unqualified to deal. It

is of course true that if his client suifers b}- reafoa

of his incompetence he will be liable in an action

for damages, but unfortunately this fact does not

suffice to abolish the operations of the quack. We
are bound to agree with !Mr. Shenton, too, when he
says there are some persons acting as surveyoi-s or

engineers to local authorities who are quite incapable

of discharging their duties elllcientlj'. We refer, of

coui'se, to unti'ained men who ai'e appointed in small

districts from motives of either economy or " influ-

ence." Leaving such men out of consideration, the

real consultant: often has an opportunity of

strengthening the position of a harassed official,

whcse council will be much impressed by the

courtesy and respect shown to him by the specialist.

On the other hand, a capable official can render

incalculable assistance to the consultant by leason

of his knowledge of the district and of local require-

ments. He can also render a service to the pro-

fession by using his influence to secui'e the employ-
ment of a real specialist in the class of work to be
undertaken. The more the spirit of cameraJerie is

cultivated among engineers of all classes the moi-e

rapid will be the strides made towards an advance-
ment of professional status.

» 46- *

In a short, article on " Road
Road Surfaces

: Oiling," which will be found on

eS'a'nd -°tl?- P«g«' Major W. W.
American Practice. '^I'Ofsby responds to our invitation

to express his opinion on a par-

ticular view regarding seasonal surface treatment,

expressed on page 591 of our issue of April 11th.

It will be seen that Major Crosby is in substantial

agreement with our own view ; but he is quite mis-

taken as to our main reason for adopting it. The
smoothing out and consolidation after the tarry

matter has most of it been worn oif is not required
because of the "shifting of macadam into humps."
On the contrary, it is on hard roads with stable

crusts that we most often find the small-scale jolti-

ness referred to. It is, partly at least, due to the
beat of wheels in spots which are slightly hollow,

and the failure of the traffic, especially when there
is a large proportion of well-sprung motor vehicles,

to wear or beat down the humps. The hollows are
softer than the humps, and in the case of a road
with a tar film which remains effective well into

the damper season of the ysar this is more marked
than in the case of an untarred road. It is still

more marked when the film in the hollows is worn
off, cr becomes quite pervious, while over the humps
it is intact, and is dry soon after rain has ceased.
The crust of the road is then of unequal strengths
in different parts, and the tendency to small-scale
joltiness increases. The recuperative action which
we have described is partly consolidation and partly
wear, and an important feature is that it is more or
less continuous whether the road be wet or drj'

—

as dryness goes in the cooler six months of the
year. It will be noted that Major Crosby uses the
tei-m " road oiling " as practically synonj'mous

with our "road tarring," and it is clear tliat

the time hag come when it is necessary to find

a woid which will indicate the process without the
use of a verb derived from the name of tlie material
usually employed. This consideration applies to
several other cases.

A case which was heard

''noodinJ?'"
I'fcently at the Pembroke iJock
County Court, and in which a

local farmer was the plaintiff and the Tenby Cor-
poration were the defendants, raised some very
interesting questions as to the liability of the Cor-
poration for damage caused to land by floods, alleged
to be due to obstructions in the culvert by which
tlie River Ritec and a considerable body of sewage
finds an outlet to the sea. The matter is still suh

jndice—the learned judge having deferred his

decision— so that we are necessarily restricted for

the present to stating the facts without comment.
It appears that in ISG.'! in the course of certain

railwaj' works an embankment which was erected,

had to be pierced by a culvert to take the flow of

the river. Thereupon floodings became somewhat
frequent, and in lS7t3 the Corporation, in extension

of the work carried out in 1S63, constructed a
wooden culvert, which has since become buried in an
accumulation of sand. On the occasion in question

some of the planks of this wooden culvert collapsed,

causing an obstruction, the result being that the

water and sewage could not get away and the

plaintiff's land was inundated. It was contended
on the one hand that tlie Corporation having used
tlie culvert as an outlet for sewage, were liable for

damage caused by its defective condition. On the

other hand, it was said that by the construction of

the wooden culvert the pl.aintiff had actually

received a benefit in the shape of a mitigation of

the floodings to which his land had previously been
subjected. In the course of the hearing the learned

judge indicated that one of the difficulties was the

fact that the culvert also carried sewage. The
decision in a very curious and interesting case will

be awaited with much interest.

A Commission consisting of
Pollution by eighteen Members of Parliament

Watiriupplies l;^f
^•^''f*!-^

b«^^. appointed at

in Canada. Ottawa to inquire into the pollu-

tion of Canadian sources of water
supplj'. It appears that even the enormous
volume of water in the Great Lakes is gradually

becoming contaminated with sewage. This is indi-

cated by the fact that the amount of chlorine in

the west end of Lake Ontario has increased two
and a half times in thirty years, while in the

easterly end the amount of chlorine has doubled in

twenty years. Again, the official figures show that

in Canada the death-rate from typhoid is 35'5 per

100,000, while in Germany it is only 7'6 and in

England 112.
It is obvious; that something must be done

promptly to protect the water supplies from con-

tamination, and the appointment of a commission

to investigate the matter is a step in the right

direction. On the other hand, our contemporary

Tlie Canadian Enrjineer, to whom we are indebted

for the information, takes exception to the manner
in which the Government has dealt with the pro-

blem, and it speaks with no uncertain voice when
it states that "the public .should be made to under-

stand the foolishness and unbusinesslike method of

ei"-hteen unscientific and wholly unqualified Parlia-

mentarians inquiring into a matter which could be

much better done by those acquainted with the

eno-ineering and scientific sides of the problems

involved." Our contemporary suggests that the

work could have been carried out much more

efficiently and rapidl}^ by a much smaller com-

mission of competent engineers and medical officers

of health, and we are in complete accord with this

view.



THE SURVEYOR AND MUNICIPAL July 4, 1913.

The Treatment of Sewage Discharged into Tidal

Waters.'

By H. C. IT. SHENTON.

The present meeting of ihe A.ssociatu.n of Manager.-,

of Sewase Disposal Works at Erill. affords an ex-

cellent opportunitv for the consideration and discns-

sion of the degree to which it is necessary to purity

sewaee discliarged into tidal waters. We have at

Krith an example which has no equal. Here we see

a town situated immediately below and even within

sight of tlie Barking and Crossness outfalls which

<tischarire the wliole of the London sewage, and while

this immense volume of metropolitan sewage is merely

treated 1)V chemical i)iecipitation, the relatively small

volume discharged l>y Erith is treated in ^ich a

manner tliat it is comparable with the best effluents

discharged liisher up tlie river above the intakes of

the Metropolitan Water Board. It should be observed

that the apparent inconsistency of making Erith

purify its sewage to tliis high degree is present else-

where on the river Tliames.

It seems as if the authorities had only one standard,

which is applied at all places regardless of conditions.

The same quality of effluent is demanded at Staines,

above the intakes of the Metropolitan Water Board,

at Kingston, below the intakes but above the locks,

and at Erith in tidal water which is already grossly

polluted.

In demanding this high degree of purification the

authorities in the pa.st were proliably of opinion that

the quality of tlie sewage effluent should have no

reference to the quality of the water into which it was

discharged, for if the sewage at Erith had only to be

purified to such a degree as to make it of the sanie

quality as the water in the river Thames at the point

of discharge, it is certain that the greater part of the

works miglit have been omitted.

The Eighth Report of tlie Royal Commission on

Sew-age Disposal does not actually treat of sewage

effluents discharged into tidal waters, but its con-

clusions have a distinct bearing on the present case.

They are as follows;—
(n) Tlie law should Ije altered so that a person dis-

charging sewage matter into a stream shall not be

deemed to have committed an offence under the Rivers

Pollution Prevention Act, 1876, if the sewage matter

is discharged in a form which satisfies the require-

ments of the prescrilied standard.

<fc) The standard should Ije either the general

.standard or a sjiecial standard which will be higher

or lower than tlie general standard as local cin um-
stances require or jiermit.

(c) An effluent in order to comply with the general

standard must not contain as discharged more than
three parts per 10n,(KJ0 of suspended matter, and witli

its suspended matters included must not take up at

65 deg. Fahr. (183 deg. Cent.) more than 2 parts per

100,000 of dissolved oxygen in five days. This general
standard should be prescribed either liy .statute or

by order of the central authority, and should be sub-
ject to modifications by that authority after an
interval of not less than ten years.

<</) 111 fixing any special standard the dilution
afforded ]iy the stream is the chief factor to be con-
sidered. If the dilution is very low it may be necessary
for the central authority, either on their own initia-

tive or on application by the Rivers Board, to ])re-

scribe a specially stringent standard, which should
also remain in force for a period of not less tlian ten
years.

(f) If the dilution is very great the standard may,
with the approval of the central authority, be relaxed
or suspended altogether. Our experience leads us to
think that as a general rule, if the dilution, while not
falling below 150 volumes, does not exceed 300, the
dissolved oxygen absorption test may be omitted,
and the standard for suspended solids fixed at six
parts per 100,(K)!). To comply with this test no treat-
ment beyond cliemical precipitation would ordinarily
be needed. If the dilution while not falling below
300 volumes does not exceed 500, the standard for
suspended .solids may be further relaxed to fifteen
parts per 100,0;)l). For this purpose tank treatment
without diemicals would generally suftice if the tanks
were properly worked and regularly cleansed. These

• Paper reail before tUo Association of Managers of Se\v.nge Dispell
Works at Lriili on June 2lst.

relaxed standards should be siiliject to revision at

periods to lie fixed by the central authority, and the

periods should lie shorter than those prescribed

for the general or for the more stringent standards.

(/) With a dilution of over 500 volumes all tests

might be dispensed with, and crude sewage discharged,

subject to such conditions as to the provision of

screens or detritus tanks as might appear necessary

to the central authority.

The.se conclusions should be read with the state-

ment made in clause 61, page 16, of the same report,

relating to tidal waters, the words of which are:
" We do not now suggest that the general standard
should aii])ly automatically to tidal waters as in the

ca.se of lion -tidal waters, but we think that the
principle which we have recommended in regard to

special standards for streams might usefully be
applied to tidal waters where a standard is considered
necessary."

It is tlierefore to be gathered that in the opinion
of the commissioners

PUEIFHATION BY DILUTION

is jiossible under given conditions in an ordinary
stream or river, and that it should also be taken into

account with regard to tidal waters. One is therefore

apt to jump to the conclusion that if this purifica-

tion by dilution is possible in a river above' locks,

much more should the greater dilution in tidal

waters lie taken as the equivalent of filters or

similar works. This certainly aijpears to be a logical

conclusion, and although, as will be seen, there are
many possible reasons wliy sewage discharged into

tidal waters should sometimes be purified to a high
degree, yet it is sufficiently clear that the dilution

is a matter whirli ought to be taken seriously into
account.

It is to be noted also that the commissioners
evitlently take the view that if the water in the river

is used for drinking ijurposes the water authority
should look after its own interests. Tliey adhere to

tlie conclusion in llieir Fifth Report, in wliich it was
stated that any authority taking water from rivers

for the ])urpose of water supply must be held to be
aware of the risks to which the water is exposed, and
fliat it should be regarded as part of the duty of that
authority systematically and thoroughly to purify the
water l>efore distriijuting it to their customers, and
that if the attempt were made to render sewage
effluents pure bacteriologically, a false sense of

security would result, and that there would always
be the possibility of serious pollution from a mishap
at the disposal works, storm-water and so forth. The
question arises whether in the case of sewage dis-

charged into tidal waters the same reasoning does
not apply to shell-fish interests and bathing; in short,

whether it will in the future be held to be the duty
of a local authority to purity its sew-age to such a
degree that there is no risk of injury to shell-fish

and no risk of injury to bathers. It is impossible to

escape the idea in reading the Eighth Report that the
commissioners have in mind that, provided there
is no visible or actual nuisance, and provided that the
water in the river is up to a certain chemical standard
of purity, the sewage will have been sufficiently

l)urified.

Assuming then for the moment that the object of the
treatment is merely to prevent nuisance in the tidal

w-ater, and that sufficient dilution will purify a good
tank effluent, it would appear that more elaborate
works must generally be unnecessary, and that we
may expect to get the work of the filter done by the
sea or river water. There are, however, many things
which upset this reasoning entirely.
In vhe first place, assuming that the water in a

river is pure, and that sewage or partially purified
sew-age is admitted into this river and thoroughly
mixed, the quality of tlie river water will at once
be lowered, and until a certain time has elapsed the
water will not recover its original purity. Thus,
supposing a fresh pollution occurred lower down
before the water had had sufficient time to recover,
it is clear that a larger dilution would be required
in order that the quality of the river water should
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Ke kept up to a fixed standard, or as an alternative the
sewage at the works lower down the river wonld

HIGHER DEGREE OF PURIFICATION.

Thus, if the Tlianies at En'th were perfectly pure,
if it were not already seriously polluted by the

London .sewage, there would be a much greater

chance of the Erith sewage being purified by dilu-

tion, but, seeing that the river water is already highly
jiolluted, immediate purification by dilution in the

case of Erith might prove to lie impossible, and the
river water which was already in a bad condition
might become positively offensive at and near Erith
if, say, a septic tank effluent were discharged, the
river water not containing sufficient oxygen to purify

the flow. This is pure supposition, and is merely
given as an illustration, and has no reference to the
actual state of affairs at Erith.

The question of tides and the chemical quality,

notably the salinity, of tidal waters has an important
hearing upon the question of purification by dilu-

tion. Differences in temperature may prevent jiroper

mixing. Salt water has a tendency to precipitate

the dissolved matters of sewage, and this precipita-

tion and coagulation of suspended matters in salt

water, as distinguished from fresh water, has a very
important bearing upon the case. The fact that in

tidal waters mud-covered flats are often exposed,
upon which such precipitated matters may lie, tends
to cau.se nuisance and to rob the water of its oxygen
when the tide rises. The fact that the tides flow up
and down the river affects the question of dilution

and mix:ng considerably, and imless this is taken
very carefully into account may lead to erroneous
conclusions, seeing that the sewage may flow up and
down and accumulate to a degree, and fail to '.e-

ceive the dilution expected.
With regard to the points mentioned above. Mr.

George W. Fuller, in his book upon sewage disposal,

gives the reports of certain experts who were em-
jiloyed by him to consider the effect of fresh water
and salt water upon .sewage. A chemist and a biolo-

gist wore emi)loyed. The chemist, Mr. H. W. Clarke,

foimd in the first place that salt water holds some-
what less oxygen in solution than fresh water.

Sewage mixed with water in large stoppered bottles,

which were kept iit a constant temperature of 80deg.
Kahr. for five days .showed in every case, and with
all the various percentages of mixture, that oxygen
disappeared much more rapidly in the salt water
rhan in the fresh water, while the simple te,st of

smelling the respective samjiles from time to time
gave strong evidence in favo\ir of fresli water. When
poHuled mud was added in equal quantities to fresh

water and salt water in stoppered bottles, and kept

:it a temperature of 80 deg. Fahr. for five days, it

was found that in every case the incubation in sea

water exhausted more oxygen than incubation in

frcsli water, and also exhausted a larger proportion
of the oxygon originally present, and in every case 1

the salt water had the most offensive smell. It was
concluded that polluted mud flats were more likely

to rob the water immediately over them of the dis-

solved oxygen, and more likely to give rise to offen-

,sive odours in salt water than in fresh water. It

was also found that anaerobic growths which pro-

duce ]iutrefaction occurred in greater nimiber in sea-

water tanks having polluted mud at the bottom than
in similar tanks filled with fresh water. The pre-
sence of salt in the water was found to have a strong
influence as a precipitant.

The biologist found that under identical condi-
tions sewage introduced into fresh water was less

offensive than when introduced into salt water. He
leported that a varying flow of fresh water into the
salt water made it wellnigh impossible to preserve
the uniform degree of salinity necessary for the most
favourable growth and activity of the beneficent low
forms of life which were killed off by the violent
changes. This is a most important point, if it is

taken that the p\irification which occurs in (he
water is due to bacterial action,

Mr. Fuller is of opinion that it is more hopeful to

• ibsorb, devour and render (he ,sewage inoffensive by
means of the activities of organic life, very much
as manure or jilant food is absorbed in the garden,
than to salt this water and tlms precipitate, concen-
trate and defer the oxidation of the impurities.
There is ample evidence that offensive matters

from sewage, and the sewage itself, are sometimes
transported long distances by tides and winds, and
deposited on shores remote from any sewer outlet.

and one of the most important considerations is

therefore the proper di.sjjersion of the sewage stream
in the body of water into which it flows, for luitil

tliis di.spersion is accomplished it is evident tliiit

there can be little purification by dilution.

AMERICAN EXPERIMENTS.

In a paper read before the Engineering Club of
Philadelphia Mr. George C. Whipple gave the re-
sidts of a series of experiments made in order to
ascertain the effect of sewage pollution upon the
water supplies drawn from the Great Lakes in
America. (These experiments have no reference to
tidal waters, but they show very clearly that, owing
to the currents induced by winds, sewage may be
carried for miles out in a great lake and cause
serious pollution at the drinking water intakes
situated 4, or even 6, miles from the shore.
Mr. Whipple gave the clearest evidence that the

currents induced by winds may, and do under cer-
tain conditions, pollute the water miles from the
shore. He shows that " the sewage is projected
through the lake water for several miles with rela-
tively little dilution." Experiments made wth
floats showed that the angle of dispersion of the
sewage varies according to the velocity of the wind
in the Great Lakes. Undertow currents induced by
the wind were found to have an important bearing
upon the dispersion of the sewage. During the
sunuiier .season the temperature of the sewage is

ordinarily about the same as that of the surface
water of the lakes. Where the sewage was dis-

charged at the bottom of a lake at a eonsidernl.lo
distance from the shore it was found that the sur-
rounding water was much colder, owing to currents
induced by the winds, and the warm sewage, being
lighter than the cold water into which it was ois-
charged, tended to rise into the upper strata and to
be carried away from the shore by the outward sur-
face current. On the other hand, when the warm
shore water was flowing outward along the bottom,
owing to a different wind, the sewage had les.-.

tendency to rise, but was carried away from the
shore by the outward bottom current. Thus, during
the summer the movements of the wind, whether
towards or away from the shore, tended at most times
to carry the sewage away from the shore rather than
towards it. Though in general it was found that the
dilution of the sewage discharged into the lakes was
ordinarily very great, it was found to be very vari-
able, and under certain conditions, which occur
several times a year, the .sewage was projected for
several miles with relatively little dilution in the
direction of the water intakes. Observations of the
luunbci- of bacteria in Lake Michigan water, taken
at different distances from the shore opposite a sewer
outfall, .showed that there were 1,2&S,000 bacteria
per cubic centimetre at the mouth of the Milwaukee
River, 207,000 per c.c. 1 mile east of the river, 2,000
per c.c. 2 miles east, 970 per c.c. 3 miles east, 235 per
c.c. 4 miles east, and 45 per c,c. 5 miles east. The
water supply intake is situated 35 miles in a
straight line north-east of the river, and here the
average number of bacteria was 1,182 per c.c. at the
surface and 694 per c.c. at the bottom, the largest num-
ber being 3.720 at the surface and 1,600 at the bottom,
and the smallest number being 20 at the surface and
50 at the bottom. Also, taking all the samples col-

lected at points more than 1 mile away from the
shore, it was found tliat when the wind was blowing
towards the shore, and thereby inducing an outward
undertow current, the bottom water contained four
times as many B. coli. as the surface water, but that
wlien the wind was blowing off-shore the surface
water contained eight times as many B. coli as the
bottom water.
Daily analyses of the water at the North Point

pumping station, Milwaukee, showed variations of
from 5,9f)0 bacteria per c,c. to 330 per c.c. within a
few hours, while coli are often present in "1 c.c, and
are occasionally absent from 1 c.c. on the following
day. It is therefore .sufficiently evident that the
dilution afforded by tiie passage of sewage through
.'ii miles of lake water is not sufficient at all times to

prodiice satisfactory purification, and the fact that
this occurs in a lake where a distinct current of

sewage through the water would hardly be expected
shows that there are, no doubt, similar possibilities

in the case of tidal waters. It is evidently not
sufficient to discharge sewage into deep w'ater of

limitless extent, seeing that the sewage may remain
undiluted and flow in a distinct current in any given
direction, and cause trouble at a point at a consider-
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able distance. Tlie dispersion of the sewage and its

thorough mixing with the diluting water must be

accomplished before proper purification can take

The report of the Metropolitan Sewage Commis-

sion of New York, in considering the discharge of

the sewage of that city into tidal waters .shows that

the experts liave come to the same conclusion as our

own Royal Commission with regard to the import-

ance of dilution. In both cases the degree of dilu-

tion afforded by the stream or waterway is taken

as the factor to be considered in fixing any definite

standard. The New York Commission are of opinion

that an immediate test of the present state of the

water should show that the dissolved oxygen does

not fall below a certain figure.

STANDARDS OP PURITV.

Enough has been said to demonstrate the impos-

sibility of stating that sewage discharged into tidal

waters should he of any particular standard of

purity. In the most recent works carried out, or in

contemplation, near home we see that a very high

degree of purity is considered necessary. One may
instance Southend, Faversham and Whitstable,

where the works are, or will be, of a most elaborate

character.

In America, where a great deal of attention lias

been given to the matter lately, the principles that

are being adopted may be gathered from a considera-

tion of the recommendations of the New York Com-

mission, which are as follows:—
(1) Garbage, offal, or solid matter recognisable as

of sewage origin shall not be visible in any of the

harbour waters.

(2) Marked discoloration or turbidity due to

.sewage or trade wastes, effervescence, oily sleek,

odour or deposits shall not occur except perhaps in

the immediate vicinity of sewer outfalls, and then

only to such an extent and in such places as may
be permitted by the authority having jurisdiction

over the sanitary condition of the harbour.

(3) The discharge of sewage shall not materially

contribute to the formation of deposits injurious to

navigation.

(4) Except in the immediate vicinity of docks and
liiera and sewer outfalls, the dissolved oxygen in

tlie water shall not fall below 3 e.e. per litre of

water.* Near docks and piers there should always

be sufficient oxygen in the water to prevent nuisance

from odours.

(5) The quality of the water at points suitable for

bathing and oyster culture should conform sub-

stantially as to bacterial purity to a drinking water

standard.

The meaning of which is that there will probably
be several outfalls, some of which will discharge
crude sewage, some partially purified sewage, and
some sewage purified to a very high degree, as the

special conditions may demand.
Following this policy as outlined, it is clear that

the treatment of sewage discharged into tidal waters
must vary from the discharge of crude sev.age or

lank effluent at places wore it can do no possible
harm to the most cunif)lete system of tanks and
filters, sterilisation being generally held in the
background as a final iiossibility. These facts show
the growing importance nf scientific consideration of

each case where sewage has to be discharged into
tidal waters. The chemist, bacteriologist, patholo-
gist and engineer must each have a great deal of
work to do in order to ascertain the exact degree to
which it is necessary to purify the sewage at any
given place, and such scientific attention will often
result in the saving of a very large sum of money
on constructional works and maintenance, but where
this skilled attention is not given in the first place
it will generally be neces.5ary for the authority to
put in works of an elaborate nature which may
sometimes be altogether in excess of the require-
ments.

It is not to be imagined that sewage can often lie

discharged into tidal waters w-ithout any i>urification,
but the degree of purification required before the
ofHuent is discharged must vary considerably, and
its attainment will depend not only upon the "design
of the works, but upon the managenieiit which thev
receive. Further, that the judicious improvement
mid better working of existing systems may be

• With BO 1)81- cent of sea water, aud 40 per cent of lauil
water, aud at tbe extreme summer temperatiue of SO dec.
Kahr.. 3 cubic centimetre!) of oxysen per litre corresponds
tj .W per cent of saturation.

attained by the efforts of the manager is clear, and

of this fact the works at Erith are a striking

example.

EKITH SEWAGE DISPOSAL WORKS.

Erith sewage disposal works—w-hich, as indicated

in the preceding paper, were visited by the Associa-

tion of Managers of Sewage Disposal Works recently

—were opened in September, 1898, as part of a sewer-

age scheme undertaken by the council at a cost a'

£80,000, £20,000 being devoted to the construction

of the sewage disposal works, the remaining £60,(X)0

expended in sewerage works throughout the district.

The scheme was prepared by Mr. George Chatterton,

M.iNST.e.E., and the works constructed by Mr. G.

Osenton. The population at the time of opening was
(approximately) 15,000.

The works, with an area of 2 acres, were designed

for the chemical treatment of sewage, cream of lime

and ahuuinoferric Ijeing used as a precipitant, the

resultant .sludge from tlie three jarecipitation tanks

lieing pressed into cakes by two jjresses.

The council hoped that the proceeds obtained by
the sale of the pressed sludge would materially assist

in paying for the upkeep of the works; but farmers

who tried this sludge-cake as a manure did not care

for it, possibly on account of the greasy nature of

the sludge due to the presence of the aluminoferric.

After three years' working on this process it was
discontinued, the accumulation of pressed sludge

during that time filling up all the available space

at the works. The rams and presses, &c., were
eventually sold.

The Thames Conservancy being dissati.sfied with

the sewage effluent discharging into the river Thames
from the precipitation tanks, the council decided to

adopt the liacteriological treatment of sewage by
converting the precipitation tanks into open septic

tanks, and constructing two contact beds, which
were excavated in the clay, and later four larger

contact beds were constructed with concrete sides

and bottoms.
Subsequently the coimcil decided to construct con-

tinuous aerating filters with Adams' patent revolving

distributors. The effluent channel was constructed

at sufficient height to allow the effluent to discharge

into the river at all states of the tide, with the ex-

ception of extraordinary high tides, when the effluent

would head up in the channel and overflow into tlie

storage tank. This effluent channel is about 440 ft.

in length and 4 ft. 6 in. wide, and contains three

catch-pits for arresting humus passing from the

filters.

The council, finding that the effluent from the con-
tinuous aerating filter satisfied the Thames Conser-
vancy, have from time to time constructed four more
filters of a similar type, and the ground is prepared
for another ; they have also acquired li acres of

land on the west side of the works for further ex-

tension.

Bournemouth Pavilion Scheme.—After discussing a

scheme for the erection of a pavilion and concert

hall, estimated to cost £6O,0lK), Bournemouth Town
Council have decided to ask the liorough architect to

submit plans for final approval.

Law of Private Street Works—It is surely a com-
mentary on our system of legislation relating to what
may be termed domestic matters that the owner of

house property (to say nothing of the occupiers of his

houses) has to thread his way through a maze of

statutes and decisions to ascertain his rights and his

liabilities in connection with questions which may
arise every day. Such, however, being the case, text-

books dealing with what on the face of them might be
deemed to be simple matters have become an actual

necessity, although the owner of property is lucky if

tlie text-book suffices and he is not driven to consult

a specialist. The work before us* deals with one of

such subjects, piivato street works under the Public
Health Acts and the Private Street Works Act, 1882,

but not with the Metropolitan Management Acts ; the

statements in the text are supported by decided cases,

with references printed in the text ; there is also a
table of cases and an index, and it should prove a

useful hand-book. We find the recent decisions in-

cluded, and the work seems to have been carefully

prepared.

—

The Builder.

* " ^'otes r»n the Ltiw of Private Street Works uuder the Public
Health Acle." By J. B. Reiptuier Conder. a Snlicitnr of the Supremo
Oourl. 3k. Cd. nolL. Loudou : St lirido's Frchs, Limited, 2i Bride-
laae, EX.
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Institution of Water Engineers.

SUMMER GENERAL MEETING AT WAKEFIELD.— (Conc/us/on.)

The last paper to come before the recent meeting
of the Institution of Water Engineers at Walcefield

was one on

ANIJIAL GROWTHS IN WATER PIPES.

By Samuel C. Chapman, m.inst.c.e..

Water Engineer, Torquay.

Much lia.s been written in recent years concerning

tlie incrustation of water pipes, and the retardation

of flow due to the action of Cladotlirix and kindred

organisms, but comparatively little has been said,

in English circles at least, of those animal growths

which sometimes appear, and whose ])resence has

been tlie source of considerable anxiety to those re-

sponsible for the administration of the undertaking

in whose mains the creatures have ensconced them-
selves. That .-o little lias been w-ritten on the sub-

ject is probably due to the fact that in the majority

of w^orks the whole of the water sent to the consumer
is filtered, and the state of the pipes conveying water

to tlie filters is not a matter of great concern, pro-

vided their efficiency remains unimpaired. Further,

the difficulty rarely, if ever, arises in connection with

supplies drawn from underground sources, so that

tlie question of animal growths is limited practically

to those undertakings whose supplies are drawn from

rivers or from upland surface sources.

In the early days, before filtration was so uni-

versal or liad reached its present slate of efiiciency,

it was not an imcommon thing t-o hear of almost

every description of fauna inhabiting the distribut-

ing mains, especially in cases where the supply was
drawn direct from rivers and streams. Among the

older records mention is often made of eels or other

kinds of fish, and mussels, to say nothing of sponges

and pipe moss, or Polyzoa.
Tlie history of the cholera outbreak at Hamburg

is so well known that more than a iiassiiig reference

thereto is unnecessary. The close and exhaustive
hivestigations which followed that terriljle visitation

revealed the fact that the Ellie water, which was vm-

filtored, carried with it into the city's distributing

mains sufficient nourishment to sustain the most
prolific species of animal life. Besides sponges and
Polyzoa, wliich furred up the pipes to a considerable

extent, there were fomid snails and water-lice in

hundreds at every exaniiuat'on. while mussels, eels,

sticklebacks, and even flounders made their homes
in the water mains. Dr. Kraepolin tells us that he
found over fifty genera of animals in the pipes.

Since the introduction of filters, however, the nume-
rous inhabitants of the pipes have died off, and at

the i)resent time there are no animal growths of

any description in the Hamburg dstrilmtiing mains.

It is hardly necessary to remark that no one at

the present time ever expects to hear of such highly

developed animals as fish or eels in a town's dis-

tributing mains, yet in many works wliere filtration

has not been adopted the lower growths are to be

fouud in the pipes, and in some instances to such
an extent as to cause much trouble and anxiety to

tho.se responsible for the administration of the sup-

ply. In the United States especially has this been
tlie case, and Whipple has stated in reference to

such growths as sponge and Polyzoa: "They are

found in the pipes of New York City, Brooklyn,
Boston, in many small places in New England, and
in fact in most of the cities of New England where
surface waters are used without filtration." There
are, no doubt, many instances in this country where
animal growths exist in pipes and conduits, which,
by reason of their moss-like formation, have been
wrongly ascribed to the vegetable kingdom.
Where water is drawn direct from rivers or im-

pounding reservoirs without filtration, small free-

swimming creatures are often drawn into the pipes,

and so find their way into service reservoirs, and
thence into the distributing mains. At certain sea-

sons of the year their numbers may be very con-
siderable, and the changes of temperature in the
water in impounding reservoirs causes them to

transfer their feeding grounds to such levels as may
be within the area of influence of the draw-off pipes,

and vast numbers may be carried into the mains
thereby. The quantity of such life in a reservoir

depends hugely, or it may be said entirely, upon the

available food supply therein, and in new works,

where food is more abundant, the number of these

animals would be proportionately large.

The author had under his observation a short time

ago
A REMARKABLE INSTANCE

of the presence of these organisms in their myriads.

The supply was drawn from a storage reservoir which

had been in use for about five years, and before

entering the trunk mains the water was passed

through a battery of mechanical filters. These,

under ordinary conditions, required cleansing every

seven days. It was found necessary to wash them

out more and more frequently, and at last the inter-

val between successive washings was reduced to

four days.
The manhole of one of the filters having been re-

moved, it was found tliat the rapid clogging up was

due to the presence of Daphnia. which covered the

surface of the filter to a depth of i in. or more. To

ascertain whether the whole reservoir was alive with

these creatures, samples of water were taken at

various depths (the reservoir was 50 ft. deep), and it

was found that they were assembled in the greatest

numbers at a depth lietween 15 ft. and 20 ft. from

the surface. The water being then drawn off at

another level, the filters were at once relieved of the

extra work they had been called upon to bear.

The open surfaces of water, whether in service

reservoirs, clear-water tanks, or in channels, lend

themselves to the introduction of free-swimming

animals into water mains. As is well known, many
winged insects lay their eggs at the margins of open-

water surfaces, and when these hatch out the larvae

spend one part of their existence as free-swimming

animals before reaching a further stage in their de-

velopment. The larvte sometimes find their way
into the pipes, and some may even reach the con-

sumers, and although their presence may be easily

accounted for, and it may be proved conclusively

that the water has been properly filtered, the nuu>

in the street will still be of the opinion that there

is .<oinething amiss with the supply.

The larvas of the Dipterous insect are frequently

found in mains carrying w-iter from surface sources,

and the author has observed them frequently among
specimens of sponges and Polyzoa taken from mains
and aqueducts in various jiarts of the country.

Water-snails and water-lice, too, are to be found

associated in the same manner with Polyzoa and
other organisms, no doubt because these growths

afford both food and shelter for them. There is little

doubt that when Polyzoa in variou.s- forms become
lodged in pipes they at once attract large numbers
of creatures which either prey upon them or shelter

iiiiiong their tangled masses.

Some years ago the author witnessed a rise of flies

from the surface of a reservoir at Plymouth (t)ie

water was unfiltered). The caretaker reported that

the screens at the outlet, which had an area of about

150 sq. ft., were blocked, and the reservoir was over-

flowing, a most unusual circumstance. A close

examination revealed the fact that winged insects

v.'ere rising in myriads to the surface, and while so

doing many were drawn against the screens and
killed. The dead bodies of these flies were jammed
into a solid mass of considerable thickness against

the surface of the screens. Above the surface of the

reservo'ir were swallows innumerable, which found

an easy living on this occasion at least. Without
these screens considerable annoyance Avould have
been occasioned to many consiuners by the influx

of these insects into the town's water supply.

Fortunately, many of these free-swimming organ-

isms do not. as a rule, make the pipes their ijerma-

neut abode, and they may be regarded simply as

occasional and unv.illing passengers on their jo\irney

to ends unknown, and, furthermore, they often

become broken up to such an extent that little re-

mams whicli can be detected v.'ithout the aid of the

microscope. There are, however, organisms which
find the inside of pipes a most congenial place in

which to take up their residence, and among these

pipe-inoss or Polyzoa and sponges are worthy of

special notice. The first of these has been fouud in

a variety of forms in many water undertakings i«i
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this foiiiitiy :in(l (in tlip Ccmtiiipnl. wliilp, as j.rc-

vioiisly stated, they are foiiiifl in nearly every nn-

filtereil siirfaee supi)ly in the New England States of

America. Siioiiges are al.so oomnion in snrfaee

waters, and are found under almost the same con-

ditions as the Polyzoa.

The question naturally arises as to whether and

in what respect these growths are injurious to a

water supply, and it may be said at once that they

are not pathogenic. Dr. Kraepelin has informed the

author with regard to Polyzoa, &e., that: "These
organisms in pipes are not at all injurious, but, on
the contrary, they consume the dfbris, and thus make
the water purer."

Whipple is guarded in his remarks upon this ques-

tion. In "The Microscopy of Drinking Water" (p.

168) he says: "In a certain sense they tend to im-

jirove the quality of the water by reducing the num-
ber of floating microscopic organisms; b\it they

themselves must in time decay, and anyone whose
nose has ever had an experience with deeomjjosing

sponge will appreciate the fact that better places for

the.se organisms may be found tlian the distribution

system of otir water supplies. It should be stated,

liowever. that in all jirobability very large quantities

would be required to produce tastes or odours that

would be noticed in the water."

One of the chief oltjections to these growths lies in

the fact that they jiroduce

MECHANICAL DIFFICULTIES

which are exceedingly detrimental to any water
inidertaking; thus at Hamburg, sponges, Polyzoa.

and other organisms were found covering the interior

of tlie jiijies to a considerable thickness, and to svicli

an extent that the capacity of the pipes was seriously

interfered with. At Antwerp, Dr. Kemna .some years
ago discovered a growth of Polyyoa in a 24-in. main
conveying inifjltered water, which reduced the clear

diameter of the pipes to 16 in.

Whipple, writing to the author in regard to the
growths of Polyzoa in water mains, says : "In regard to

the sizes of pipes that have been choked with pipe-
moss, I do not know that I have ever seen a pipe
actually clogged that was larger than 2 in., but I

have .seen 4-in. pipes that were nearly full, and it

is not at all uncommon to find growths from 1 in. to

2 in. thick in 8-in., 1'2-in., and 24-in. pipes."

In many cases the surface of the growths re-

sembles thick rough matting, while in others they
are surrounded by a collection of mud and slime.
Sponges are most irregular in their growth, some-
times forming a thick, smooth surface, while other
forms may protrude long finger-like i>rojeefions into
the water.

The author exiimined a 12-in. pipe some time ago
which was coated with sponge to a thickness of
nearly J in. This was found to have a very rough
surface. The growth had covered uji the rust
iiodule.s that were on the .surface, and had used these
irregularities evidently to their own advantage by
sending therefrom projections into the water area
for the better acquirement of food. The result was
a surface of the worst possible type for obtaining an
efficient flow of water. There is little doubt that
these growths not only reduce the sectional area of
a pipe to a considerable extent, but the rough sur-
face which they form adds another factor which
again materially reduces the flow. It is held bv
some that these organisms (Polyzoa especially) tenil
towards the production of rust nodules, that they
become firmly attached to the pipe coating, andwheii
they die down or become torn away from their posi-
tions the coating is damaged, and in some places
entirely detached from the metal, leaving tlie surface
expo.sed.

However, although the effects of these organisms
so far mentioned have been chiefly prejudicial to the
water authority, the consumer has just as much
cause to resent their presence. The natural death
of the Polyzoa. as well as those londitions which
sometimes bring about their whole.sale destruction,
liberate into the mains large masses of tangled. iiios.s-
like growths, which become broken up and carrie<l
into every part of the .system, following generally
the direction of greatest demand. It thus follows
that the most important supplies are those which
first feel the inconvenience of their presence. The
house .services are first blocked at the ball valves,
and metered supplies follow. Unfortunately the
trouble is not of a single dav. but may continue for
a long period.

Ill Torquay, among many instances, the following

may be quoted: On one occasion eleven hou.ses in

one row were without water from this cause on the

same day : in another case an important metered

supply was blocked upon four .successive days:

while on another occasion an electric lighting .station

within the area of supply was nearly forced to close

down at the time of maximum load because the

meter was blocked.

Last year, at New Canaan, Conn., U.S.A.. a growth

of Polyzoa which had become established in the

pipes died ofi, and while in some instances the

heating apparatus in houses became blocked and
burst, the choking of the house services was almost

general. The author has also heard of a case where

a water famine was caused entirely by Polyzoa (Palu-

dicella) blocking up the house services. This hap-

pened in our own country a few years ago. . . .

Some idea of the rapidity with which these growths

can spread may be obtained from the study of their

production. The author has had experience with the

Polyzoon, the Plumatella, Emarginata. Muscosa.
which was found in the Torquay mains before the

introduction of filtration. In September, 19in, it was
discovered for the first time at Newton Abbot; within

a year it was found in every part of the district of

supply, and only those who have had experience of

such a visitation can realise what that means. This
particular growth has two means of reproduction

—

first, ijy tlie production of free-swimming larvte; and.
secondly, by statoblasts, or winter eggs. A single

egg develops inside one of the jjarent tubes, and in

due time jiroduces a free-swimming larva. After the

jiroduction of larvie the parent organisms then pro-

duce the statoblasts. The.se are in two forms, the
sessile and the floating statoblasts. The first ger-

minates at the foot of the parent tube, so that when
the latter dies down there is a new Polyzoon ready
to perpetuate the giow'th upon the old position.

The floating statoblasts are developed in great inim-
l>ers in the upper portion of the tubes. These stato-

blasts are oval in form, and are surrounded by an
equatorial band, and between this band and the
statoblast body there are developed small air cells.

When the parent dies down these float away, and are
carried wherever the water travels, thus spreading
their kind over very con.siderable areas. It will be at

once seen how the.se can be scattered over a water-
works system at a very rapid rate. . . .

THE MAIN QrE.STION

for water engineers is. What means can be adopted
to remove these creatures from the pipes ?

Many attempts have been made, and with |)arlial

success. The only safe and satisfactory method is

starvation—that is to say, to filter out the Plankton
which forms their food—and they must then die off,

and the trouble be ended once and for all.

It may be asked wliether it is possible adequately
to treat water in bulk in storage reservoirs so that
these growths n.ay be eradicated at the sources of
supply, and the author therefore quotes the follow-
ing from a communication he received from Dr.
Kraepelin in reference to the Hamburg mains: "No
means of prevention has been tried at Hamburg;
it would, indeed, have been quite impossible with-
out poisoning the inhabitants of Hamburg at the
same time. . . . The destruction of this growth can
only be brought about by tlie withdrawal of nourish-
ment—that is, by careful filtration of the water."
Dr. Kemna. at Antwerp, had only a short length

of main to deal with, and it was possible to isolat.'
this and to turn live steam into it, with the result that
the creatures were cooked. Water was afterwards
turned in and the dead growth flushed out.

In the ca.se which occurred at New Canaan, Conn.,
U.S. .v., referred to earlier in the paper, the death
of the organisms was brought about by chance, and
in an interesting mannei-. By some accident the
bottom valve from the storage reservoir was opened.
and the water tlierefrom was used for a week or two.
This water, being devoid of oxygen, cau.sed the
death of the organisms in the pipes, which after-
wards gradually came away from the mains.
In several instances flushing under heavy pressure

has been resorted to. with only partial success, owing
to the fact that if a .solitary statoblast or a sponge
larva remains the whole trouble may recur.
The available evidence all tends to show that fil-

tration is the only complete remedy for the trouble
caused by these growths, and, referring to the Poly-
zoa. &c.. in New England waterworks. Wliipp'le
states definitely that " Where water is filtered, or
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wliere ground waters are used, they do not occur."

Unfortunately, liowever, surface water supidios are

at any time liahle to a sudden develoimient of these

animal growtlis, as is shown hy the following facts:

In Torquay the sui)i)ly has hcen drawji from the

same source since 1859, and up till yeptemher, IHln.

no single trace of Polyzoa had ever been seen. Sud-

denly, witliin a period of twelve months, the growth

spread to every part of the area of supply. There

are three storage reservoirs from which the sujiply

is drawn. The highest has an elevation of 820 f(.

above ordnance datum, and holds 104,tMJII.tHIO gallons,

the .second holds 103,(100,0(10 gallons, and has a top-

water level of 783ti above ordnance datum, the third

re.servoir holds 171,IXH>,000 gallons, with the overflow at

769 above ordnance datum. This last has only been
in use five years, while the others have been in

oi>eration for a long time. Curiously enough, the

growth was greatest in the area sniiplied from the

liighcst reservoir, and never before the date given

was any trace of it .seen. That the growth is fairly

well established in the reservoirs is determined by

the i>resence of numerous statoblasts on the surface

of the filters. The only suggestion which can be

made as to their introduction is that the.v were car-

ried either by wild fowl or with fish obtained foi-

stocking the reservoirs.

DISCUSSION OF iMK. lilIAPM.ANS PAPKK.
The President (Mr. C. C'lemc.sha Smith) said they

had listened with very deep interest to what was a
very valuable paper. Fortunately for us in this

country, all of them did not suffer from those animal
.U'rowths in pipes, but they never knew w'hose turn

it might be next. -Therefore lie felt certain that the
Iiaper, and the discussion which he hoped would
follow, would be of very yrcat value. They had
luesent with them Ur. Kaye. medical officer for the
West Riding, and they would be pleased to hear some-
thing from him on the subject.
Dr. Kaye, county medical officer for the West

Riding of Yorkshire, said he was sure they had all

listened with great interest to the very aUle paper
of Mr, Chapman. It dealt with the question from the
mechanical point of view, but it was a great conso-
lation to hear from the author that these organisms
were non-pathogenic; the majority .seemed rather to

lie of benefit to the water according to .some people.

As far as his experience went he had not had to deal
with this question on account of any ei)idemic, l>ut

he had two cases in his mind v/liich might be interest-

ing. In one case, particularly, in a very large reser-

voir which was sujjplied from an u))land source the
water suddenly developed a peculiar fishy odour, which
was particularly noticeable when one filled one's bath
ill the morning. The odour came into the room aiifl

jiassed away after a short time. The reservoir had
two inlets, one of which w-as a little bit open to sus-
picion on account of sewage. It only had one outlet,
which was about 12 ft. deep. On investigation they
found about ten or twelve dozen trout in there, and
the question they wanted to settle was. What gave
ri.se to the peculiar fishy odour which was so notice-
able ? They had a chemical examination of the water,
and it proved from that point of view to be pure.
They also had an examination of the water from a
geological point of view, but practically no organisms
resembling those they had heard about in the paper
were sufficient to demonstrate that as the cause of the
fishy smell. They found one or two small globular
organisms, but they were not in a sufficient quantity
to explain this fishy smell. He might say that the
odour only occurred in the autumn, which rather
discountenanced the idea that it was due to the fish.

He had an idea that tlie re.servoir was overstocked
with fish, but when they dragged it they only found
about ten or twelve dozen. He would like to hear
from Mr. Chapman whether he had ever had any
experience of that sort of thing. They struck off the
inlet which they had reason to suspect was polluted
intermittently, and the next thing tlrey did was to
have the reservoir dragged, with" the "re.s\ilt, as he
had said, that they discovered ten or twelve dozen
trout. They killed off the larger number, only leaving
about three dozen in the pond. That was last year,
but it was too soon yet to say whether that had
effected a cure. They were carefully watching to
see whether the smell occurred again. It had occurred
for two years in succession, and it was very objection-
able indeed in the houses of the consumers. The
smell had been ascribed to a certain organi.sni,
but whether it was due in this case to that organism
or to the fish he was unable to enlighten them.

Mr. .r. W. H. Johnson (West Riding Rivers Board)
said there was no doubt that the cau.se of the growth
of organisms in water was due to the food supply,
and as Mr. Chapman had i)ointcd out in the paper,
although the organism tenderl to imiu-ove the water
by consuming the clebrif in it, there was the other
side—viz., that if tliey got pure water they did not
want any organism in it. (That was undoubtedly the
basis which certain Continental observers had u.sed
for classifying organisms found in w-ater supplies.
They had arrived at three broad conclusions regard-
ing the.se organisms according to the pollution they
made. It was perfectly obvious that the larger or-

ganisms needed to be more carefully considered and
guarded against even than the smaller ones. That
woulil lie readily seen when one considered what hap-
pened in the case of a sewage-polluted stream. TJie
higher forms of life, the animals, died out; then they
got down to the lower forms, and eventually they
got down to the bacteria forms. It was on account
of the extreme difficulty of removing the necessary
food material of bacteria that made all bacteriological
tests for water supplies so very important. When
one considered a water supply, and found that it

contained very few bacteria, it necessarily meant
that the amount of food in that water had been re-

duced very considerably. For instance, in their
Wakefield water supply they had es.sentially a water
from an area which contained, chemically, very little

pollution. The only objection was the peat. The
peat offered two objectionable point.s—first, it was
acid, and the pluiiibo-solvency gave the water an
unpleasant appearance when used for the table. By
suitably treating the water it was possiiile to re-

move the plumbo-solvency, and the efforts of the
president in that direction had been such as to pro-
duce a jierfectly clear water. Dr. Houston in 1892,
when investigating the water supply of Belfast,
found it necessary to refer to the water supply of

several large towns throughout the United King-
dom. If they referred to those figures they would
find that the water supply of Wakefield was second
to none in the kingdom. Its bacteria amounted to
something like 5 c.c, thus showing that in a water
containing no pollution even the bacteria contents
might be very much reduced indeed. When one had
reduced the amount of pollution and got almost a
pure water supply, there was another difficulty
which arose from incrustation, which was formed
much more japidly in a recent water supiily than
ill the older. The cause of that seemed to be very
doubtful. When one examined it, it suggested
microscopically that there might be some nucleus
around which the iron had deposited. It evidently
did not arise from the corrosion of the inner surface
of the pipe, but was a direct deposit. The one in-
teresting feature of this was tlie varying amount
of the substance. With regard to Dr. Kaye's diffi-

culty, it had been found that certain very minute
organisuLs—algse—had on several occasions given di.s-

tasteful properties to water, and it was very likely
due to some such organism as that that the odour to
which he had referred arose. In the West Riding he
had come across one aimilar case, which only oc-
curred about nine months ago, and the organism
there was the Plumatella, which was growing in the
main supplying the service reservoir belonging to
the Bradford Corporation. What would happen was
a iiroblem for the future. The water was unfiltered,
and in that condition the lime carried down by the
water was sufficient to feed the Plumatella in the
pipe, and they might probably expect to find an in-
creased amount this year.
Mr. W. T. Burgess (London) said the paper was

a \ery interesting one, and should be helpful in
strengthening the hands of engineers in inducing
their authorities to adopt filtration. For himself, he
believed that, no matter what the purity of the
original source might be—wliether it was taken from
an upland source which was so carefully guatxled
that pollution was out of the question, or wherever
it w^as taken from, the water should be filtered before
it was delivered to the consumer. He had no doubt
tliat the paper would strengthen the hands of engi-
neers who wished to induce their authorities to go
in for filtration. The instance that the author had
given thein of having had a free run for over fifty
.years without meeting with trouble, and then getting
it, showed that there was something in being pre-
pared for a difficulty, rather than waiting for it to
come. It was very interesting to read the case
where the screens were choked by some kind of
water flea, and to hear that, having ascertained the
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rinee o£ suriace on wliich these organisms were

Sv growing, the engineer was able to take i.ro,n,.t

and efficient nieans for olieckmg the ronhle H .

n.ethod of doing so was .luite nigeniuu.-, autl one

oh following Ip .f one met with -,n.ilar trouWes^

W'th regard to growti-.s in mains, he had seen in his

ne tons upon tons of mussels taken ont of nn-

IXred water mains dealing with the Thnmes snp-

nlv. and unless they were very q...ckl>
^-l-^^-f^

"

n" hot weather he could tell them an a^vful stench

ose He did not think that mussels were so much

met with in that part of the world, but he had seen

huge quantities taken out of mains.

Mr C H.Roberts (.\berdeen) said that as they had

in Aberdeen what was rather unusual nowadays-un-

filtered river water-he thought it might be interest-

ing if he described what they sometimes go there.

He sent to Mr. Chapman a collection of the pro-

ducts and he could assure them it was rather a

heterogeneous collection. They had everything under

the Sim in their water. Aberdeen was well known

as a fishing centre, but it was not so generally known

that people took their trout through their water

pipes. (Laughter.) It was perfectly true that suiaU

trout came through the water pipes very commonly

in the earlv morning. The lesson to be learned from

the paoer was as to the importance and advantage

of filtration. Mr. Burgess had gone a great distance

when he said that all service waters should be ftl-

lered Wliether that be so or not, he was sure they

loiild aU learn something from the paper, for he

(Mr Roberts^ knew from letters which he had re-

ceived from Mr. Cliapinan that he had given the

subject a verv considerable amount of thought.

They ought to 'congratulate themselves as an insti-

tution upon having such a paper on their minutes.

The importance of filtration was very far-reaching.

Nowadays one heard about the value of sterilisation,

but. despite that, all the processes seemed to re-

ijuire some .=ort of filtration. A man called on him

a short time ago who was interested in an ozone pro-

cess. He said the ozone process was the most per-

fect under the sun. but he (Mr. Roberts) noticed that

the man had got a small filtration plant tucked away

in the corner of his apparatus, which convinced liim

(the speaker) that whatever they did with water—

with the possible exception of deep-well water—some

sort of filtration was desirable.

Mr. Chapman, in reply, said that, with regard to

Dr. Kaye's remarks, a good deal had been written

by their American brethren on the question of odours

in water supplies. He had found in theu- own water

at Torquay occasionally a fishy odour. They had a

ven- large storage for the size of the town— as a

matter of fact, they had 260 days' storage. He had
endeavoured to ascertain what was the cause of the

odour, and he thought he had been able to put hi?

finger upon it. There were a great number of organ-

i.snis which lived in the deeper waters of reservoirs,

especially of the class of the Polyzoa, and among
these there were a number which produced little

globules of oil, which were given off when the crea-

tures came to the age of maturity. Among these

creatures was the Uroglena, which gave oft an oil

resembling in odour cod liver oil. and which could

be traced in the proportion of 1 in 23,000,000. Then
here was the Synura, which gave off an odour some-
thing like cucumber, and there were seven or eight

others which gave off strong fi.shy odours. In addi-

tion, there was the Chara weed, which was unplea-
sant, and he believed the Astrinella had made the
water in some of the .Vmerican towns almost undrink-
able. He had only just dipped into the subject, and
.•=o far as he had been able to do so he had given
them the facts. If they would try and ascertain the
number of Polyzoa and similar organisms which
were in the water it would give them some idea as
to the cau.=e of the odours. Whipple told them
that a man who was accustomed to it could tell by
the ftdour the organism which was in the water
supply.

Among the other pa|x;rs read at llie meeting
was one by Mr. Alfred J. Jenkins, aksoc.m.inst.c.f...
on

THE WATER SUPPLY OF JERSEY.

Tile presentation of the paper—which was repro-
duced in our issue of the 13th ult.—was followed by
a short discussion, opened by the president, Mr. ('.

Olemesha Smith, who commented upon the eiuineatlv
|)ractical nature of the contribution.
Mr. S. C. Chapma.v (Torquay) said tliat he happened

to know something about the works described, because

l)efore Mr. Jenkins was appointed engineer he (Mr.

Chapman) was in charge for a period of three years.

Ho had the pleasure of visiting the place while the

works were in progress, and he must say that Mr.

Jenkins was very fortunate in getting the foundation

he did. The country in Jersey was somewhat pecu-

liar. The higher part of the island was in granite

and the southern part was in the shales. The valleys

wero exceedingly narrow and very very steep, and

the dams possible were necessarily very short. The

qiie.-tion had arisen in his mind as to whether the

construction might not have been made by the dress-

ing of the beds with displacers and keeping them

closely together. It must be remembered that in

dealing with granite one was not dealing with the

lieautil'ul stone which could be got in this part of

the world, and which could be cut into almost any

-shape with very little labour. The granite in Jersey

was very hard to dress owing to tlie twists, and the

amount of labour which had to he expended on ii

was very excessive. With regard to the amount of

di.-^placers available one would like to have some in-

formation in regard to that, as it would appear that

it would, perhaps, have been better if the number of

displacers could have been greater, and he tliought

that bedding them with true bases and true bents

would have added to the facility of building as well

as keeping a larger number of displacers in the dam
itself. There was ore point whicii the author raised

in the early part of the paper to which he would like

to refer—viz., filtration. He told them that on one

occasion he raked over the filter beds, and that after

that operation the beds were allowed to work for

three or four mouths without further interference.

He would like to ask Mr. Jenkins whether at that

time any particular ol).servatious were made with re-

gard to the number of bacteria in the reservoirs and
also in the filters, and also the numbers in the filtered

water, because from liis (the speaker's) own experience

tliey found that in certain seasons of the year there

was a very marked difference in the quantity of bac-

teria in t][|^ reservoir.s—that was the difference between
tlie bacteria in the reservoirs and the quantity in the

water as it entered the filters. As far as he coxdd

remember, speaking off-hand, there Avas a difference

of about 75 per cent. If Mr. Jenkins could give them
any information on that point it might be helpful.

Mr. H. Preston (Grantham) said it was very in-

teresting to note tlie peculiar conditions of Jersey in

regard to its water supply and the way in which they

had been overcome. They were told in the paper that

the population of the island was 52,0tW. He would
like to ask Mr. Jenkins what proportion of that 52,000

he already supplied, because a watershed area of

1,2(J0 acres seemed particularly small for supplying
a population like that. They were told also that

the average rainfall was 33 in., which, of course, was
a large one, and with storage he supposed they might
get a sufiieieut supply ; but he noticed that in the

year 1906 the four months June to September passed
without a single day of useful rainfall. He would
like to ask what was the dry-weather flow of the

St. Lawrence after that period. Mr. Jenkins spoke
of the springs supjjlying the watersheds, but the

geological struetureof which they had heard—granites,

&c.—hardly seemed good grounds for expecting
springs. He would like to ask Mr. Jenkins whether
he had any springs coming down the stream at the
end of the four months' drought.

Mr. C. H. PBIE.STLF.V (Cardiff) said he had the
pleasure of seeing this reservoir being constructed,
and lie must congratulate Mr. Jenkins upon the way
in which the work was carried out, and the admirable
provision he had made for the population he w-as

supplying. Mr. Jenkins gave them fouj months as
the period of absolutely dry weather, whereas the
period the reservoirs were built for was 105 days.
How did Mr. Jenkins manage theui ? Another que.s-

tion he would like to ask was whether anything was
ilone ill the way of preventing pollution of the drainage
area. He believed it was difficult to do this in that
particular instance, but it would be interesting to
know if that was so. With regard to the scraping of
the filters, he took it that Mr. Jenkins did not put
that forward as a proper thing to do in ordinary cir-

cumstances. Anyhow, it .seemed to him (Mr. Priestley)
that it would not be a good thing to do except under
tlie exceptional circumstances referred to. He noticed
that the covered reservoir only held about one day's
supply; that appeared to him to be a very small
capacity for the supply of the district.

Mr. \V. R. K. BiNNiK (Westminster"*, referring to the
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cross-section of the ie-;ei voir showing llie outlet pipes,

asked what was going to liappen if anything went

wrong with tlie valves.

Dr. Lapwokth, referring to caulking the face works,

asked whetlier the joints were cut out aJid the mortar

raiiinied in, or whether tlic mortar was put in with

a trowel.

Mr. E. Sandeman (Westmin.ster) said he would like

to congratulate the author on liis cost. He thought

it was very cheap. He knew his own construction

cost more, and working witli granite was more expen-

sive. He did not know how the granite of Jersey

compared in hardness with tliat from Dartmoor, hut

if they were on a par tlien lie must say tliat Mr.

Jenkins liad constructed his reservoir very cheai)ly.

.Mr. G. W. SW.4.LES (Leeds) said that recently lie

liad had to do with some filters where they had to

adopt tlie scraping method for getting over a tem-

porary difficidty. The difficulty had only happened

within the last six weeks; previous to that they !iad

not had any trouble of the same sort for forty years.

Filter beds that had heen running for -ten or twelve

weeks got choked within five days. They got about

three times as many men on the beds to get over the

difficulty, but they had had to resort to the teinjiorary

e.xpedient of scraping. They put the bed out of ser-

vice, just raked over the surface thoroughly, and let

it stand for about six hours without any water going

through. For forty-eight hours they ran the water

through at a gradually increasing rate and ran it to

waste, taking samples for bacteriological analysis

every six hours. They were sent down for test, and

they found that in the water taken in the first six

hours the results were frightfully bad; they were

worse even than the raw water; but after twenty-four

hours they got quite good results. He did not pretend

to say that such a process was good for the beds;

it certainly was not good for the sand, but it had to

be adopted as a temjiorary expedient.

The President (Mr. C. Clemesha Smith) said it

had been suggested that as Mr. Jenkins had the data

required for working out the flow from his gathering

ground he might apjdy the formula that had been

put before them by Mr. Biniiie and Dr. Lapworth,
and give them the results at the end of his paper in

a sort of written reply to the discussion. If that was
possible he hoped Mr. Jenkins would do it, as he

was sure it would be of great interest to members of

the institution.

Mr. Jenkins, in replying on the discussion,

thanked the members for the very kind reception

they had given his paper, and said he was glad it

liad evoked some discussion. He was induced to

bring the paper before the institution chiefly because
the cost of the work worked out so remarkably low.

.\s Mr. Sandeman had noted that point, he need not

say anything further regarding it, except that it

rather dealt with Mr. Chapman's criticism about
dressing displacers. He was very much disappointed
to find that lie could not get in 30 per cent. He con-

sidered the matter of securing the granite blocks

and keeping them closer together, but he was
appalled at the cost. He had made a rather fine

estimate for the work, and he did not want to exceed
it, and he found he could square the granite block.-;

without it. Of course, the specific gravity of the
dam was not as high as it would have been had he
had more displacers. With regard to Mr. Binnie's

criticism of the cross-section of the dam not showing
double valves, there was a valve at the outlet pipe,

some little distance from the dam, but as they put a
lot of filling behind the dam they would have had to

put a valve over the top. If either of tho.se valves
failed to shut he could run it off from the outlet

chamber as fast as it would come in, and they would
be able to get at the valve from the top. As to

adopting rock foundations, he did not claim any
originality for that, because the same thing was
done by an engineer of one of the London companies
many years ago, who gave an account of the work
in a communication to the Institution of Civil Engi-
neers. He believed it was Mr. Wrestler who wrote
a .short communication on that point. The rea.^on

he resorted to scraping as a temporary expedient
was because all his four beds choked up at once, and
he was most agreeably surprised to find that the
beds did not want any more attention till the end
of the summer. He did not notice anything unusual
in the number of the bacteria. They only had an
analysis made once a month. He did not know
w-hether the analysis coincided in any way with the
scraping, but there was nothing unusual in regard to
bacteria, and certainly there was nothing unusual

ill the effluent. The scraping was done in the

summer time, but they did not begin to draw the

water quite as quickly as the gentleman from Leeds.

He did not think it possible that the filters would

recover in less than forty-eight hours, and at the

end of that time they found that things had so much
improved that they brought them into ii.se two days

afterwards, working one at a time. He could not

give them off-hand information as to the exact popu-

lation supplied, but they supplied in galloifr per

annum 110,000,00(J. Their maximum summer supply

was 500,000 gallons a day. In 1906 the pressure was
very much lower in the higher districts, and they

rarelv exceeded 350.000 gallons a day. Tlie dry-

weatiier flow in 1906 was .'iOO.OOO gallons per week—
that, of cour.se, included all the spring water. Mr.

Priestley had raised the question of the prevention

of pollution of the drainage area. Unfortunately

they had had one or two severe scares in the island,

and the Sanitary Committee had taken up the ques-

tion of pollution of the area. No fault had been

found in recent years with their water, but there had

been two or three epidemics, which caused the

.Sanitary Committee to wake up and do .something,

and there was now a law on the prevention of the

pollution of streams. There was a certain amount
of prohibition in regard to pollution, and the con-

stables, who were practically the mayors of the

parishes, had certain jjowers to do what they liked

in the matter. The company did try to stir up the

Sanitary Committee, and the committee gave them
help for a short time, but it meant that they had to

l>ay the piper. They had to come to certain arrange-

ments with the farmers, and when they paid them
certain sums they abated the nuisance; and tliey

took care that they should have the right of inspec-

tion in the future. They also had to buy up certain

.sources of pollution, and as far as possible they had
eliminated piggeries from the district. As to their

service reservoir, it w-as certainly too small. It was
a source of anxiety to him, and he w-ould take the

earliest opportunity he could of plotting out a larger

one, but he had to move slowly—he wanted several

things before he had a larger service reservoir. Dr.

Lapworth made inquiry about the jiointing. The
pointing was not caulked in, it was done carefully

with mortar in the proijortions he had mentioned. It

was pressed in as dry as possible; it was not really

hammered in, but it was worked in with very small

trowels as carefully and efficiently as possible. He
was not sure whether he wonid be able to supply the

particulars that the president had suggested—if he
could he would be pleased to do so, but he was
limited to the size of the reservoir by the possibility

of getting suitable ground. He had three sites avail-

able, and he proceeded with the one that gave him
the largest reservoir at a reasonable cost, and he
could not possibly get it a foot deeper, otherwise he

would have done so.

VOTES OF THANKS.

Mr. T. MoLVNEix (Stockport) saiil he had much
pleasure in proposing a very cordial vote of thanks

to the mayor and corporation of Wakefield for their

reception of the instituliion. They were greatly in-

debted to the mayor and corporation for the oppor-

tunities they had girven them of inspecting their

works and for the ho.spitality which they had shown
the meiiiljers throughout their visit. He was .sure

thev all felt that the reception which they had re-

ceived in the city of Wakefield had not, l>een sur-

passed in the annals of the institution. The ele-

ments had been very kind to them, and everybody in

W.ikefield had done their utmost to make them com-
fortable, and altogether they had had a very success-

ful meeting. The waterworks had been well worth

seeing, and the ingenuity exercised in obtaining

their water supply was greatly to their credit, and

he believed that the hardening plant which the presi-

dent had installed was unique. Altogether their

visit to Wakefield had been most interesting, useful

and enjoyable.

Mr. E. Sandeman (Westminster), in seconding the

resolution, said ke thought that every member of the

institution was deeply grateful to the Corporation

of Wakefield and to those who had assisted in giving

such a kindly welcome to the institution.

The vote was carried with enthusiasm.

The President said that as there were no mem-
bers of the corporation present he would be pleased

to convey the vote of thanks to the mayor and the

members who had been associated with him in the

hospitalitv which they had given to the institution.
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Mr. F. W. Davies (Nollingliaui) saiil lie liad plpn-

.sure in proiiosiiig a hearty vote of thanks to the

retiring nienihcrs of the council for their services

(luring the past year. He thought that the nienilicrs

of the institution ought to he very grateful to the

members of the council for the very useful work

which they had carried out in the past. That was

the first time he (Mr. Davie.s) had had the ijleasure

of meeting the members of the institution in eonl'er-

ence since the old as.sociation was inaugurated in

Nottingham. Since that time a large amount of

water had flowed down the Trent and the Cakier,

and much useful work had been carried out. From
small beginnings the Nottingham In.stitution hail

grown into a very flovirishing society. With the

vote of thanks he had to propose the re-election of

the council, with the exception of Messrs. Sanity and
Frederick Griffiths, who retired from the council,

but the others were re-elected. Their friend IMr.

(friffiths was in very poor health, and it occurred to

him (.the speaker) that it w'ould be a very grateful

action on their jiart if the secretary wrote and con-

veyed to him their best wishes for a speedy recovery,

together with the hope that he would enjoy his re-

tirement for many years.

Mr. J. J. Lackland (St. Helens) said that, as a

member of some years' standing, he always recog-

nised the great services which the council had
rendered to the institution. Not only had they to

attend council meetings, but they also had to attend

meetings in other [leriods of the year when they had
not the inducement which they had at places like

Wakefield, where they had been so exceptionally
well treated, to attend. Many of the meetings in-

volved long journeys, and they had great reason to

be gratefid to the council for the way in which they
gave up their time to manage the affairs of the
instjitution.

The President said he would like to say that the
suggestion thrown out by I\Ir. Davies had already
been carried out by the council, and a letter would
be sent in due course to Mr. (jriffiths.

The resolution was carried.

The President said he had great pleasure in pro-
posing a vote of thanks to the gentlemen who had
so kindly written and read pa]jers before them.
.Muiost without premeditation, in fact entirely so, it

would be seen that the papers ranged themselves
under four categories. Mr. Silcock's paper dealt
with the financial side of the business : that of

i^[essrs. Binnie and Lajiworth's was more in connec-
tion with the mathematical side of the profession;
-Mr. .Jenkijis gave them a practical description of the
construction of a reservoir; and Mr. Chapman had
g>iven them a very interesting paper on the biological
side. Though their programme was not unduly large,
it had been extremely varied, and had shown them
how their jirofession touched so many branches of
.science, and emphasised the fact which he pointed
out in his opening address that it was to the advan-
tage of the institution to have among its members
gentlemen -who were connected with all the profes-
sions which in some way or other had to deal with
W'ater and its supply. He had the very greatest
])leasure in proposing a hearty vote of thanks to the
readers of the papers.

Mr. ,7. S. Pickering (Cheltenham) said he had
much iilea.-ure in seconding the resolution. Each
speaker as he had entered into the discussion had
expressed his appreciation to the authors for their
papers, and he could assure the writers that those
members who liad not taken part in the discussions
e(iually appreciated the very instructive papers
which had been read, and the institution generallv
would feel indebted for the time and trouble which
tlic authors had given in preparing the papers, which
wnuld be of great use to them. The papers would
be printed in their "Proceedings," and thev would
read them at their leisure, and he was sure they
would get a great deal of instruction from them.
The resolution %vas carried,

:\[r. Hknrv Preston (Grantham) said that it was
his pleasure to propose a vote of thanks to the presi-
dent for his hospitality and for the arrangements
that had been made for the comfort of those who
had attended the meetings. He was sure there was
no need for him to enlarge upon that subject—it
was only necessary for him to sav that they had
been meeting in Yorkshire under a Yorkshireman,
and, as far as the arrangements made for their
comfort were concerned, all he could say was that tbcy
were like all the works of their president—spick and

span and i-onijilctc. They were all highly pleased

with their vi^^il, and he was sure it would be their

desire to give a very heacty vote of thanks to their

president.

i\Ir. V. H. IvOBKHTs (.\berdeen), in .seconding the

vole, saitl that not only had the president looked

after the interests of the institution, but he had also

attended to the personal comfort of the nieiiibers

while they had been there. They were very much
indebted to the very courteous way in which Mr.
Clemesha Smith had presided over them, and for the

way he had endeavoured to make the meeting a

success to every member present.

The vote was carried with enthusiasm, and the

President, in reply, said that he thought they had
:ilready heard enough of his voice to last them at

all events until the winter meeting. (Laughter,

i

There was no doubt that there was a certain amount
of work in connection with entertaining the institu-

tion, but he wished to make it plain that he luul

not done all the w-ork hiiii.self. He had been very
alily seconded by the corporation, who had helped
him very largely with making the social arrange-

ments, and he had also been ably ,seconded by hi.~

staff, to whom he must give a consicherable amount
of credit. He was sure that it had been witli them
as with himself a labour of love, and if the mcnibcis
wore satisfied they were delighted.

This terminated the jiroceedings.

CHANGE OF TELEPHONE NUMBER. Readers
are requested to note that " The Surveyor " telephone
number is now City 1046.

Tar Spraying and Tar Macadam in Situ.— Tli.

article bearing this title, by IMr, Thomas Aitkcii.

M.ixsT,c,E, , county surveyor, Cupar, Fife, wliicli

appeared in The Surveyor of June 20th and 27th,

has been published in pamphlet form, and will be for-

warded on receipt of postage (one penny), which should
be sent to the Manager, St. Bride's Press, Limited,
24 Bride-lane, Fleet-street, London, E.G.

Motor Vacuum Street Cleaner.—In Milan a street

sweeper similar to the i.irdinary carpet sweeper is being
used. A revolving broom, 5 ft. wide and 4 ft. thick,

revolves in an iron shell, which fits it closely except
for the slot where the broom sweeps the pavement.
The motor drives the broom round so fast that it

creates a suction in the shell, sucking in dirt that is

stirred up by the bristles. The dirt is then carried

two-thirds of the way round the shell and thrown
into a bin.

Bridge Building.—Students,- young engineers, and
surveyors will find much useful information in "Pre-
liminary Studies in Bridge Building," by iReginald

Ryves, Assoc.m.inst.c.e. (London: St. Bride's Press,
Limited, at Bride-lane, E,C. Price 2s. nett.) The
book is described as the "first of a series of small
volumes, each complete in itself, dealing with the
design of ordinary highway bridges of moderate sfian."

Though highway bridges alone are referred to, the
matter contained in this volume is largely applicable
to railway bridges, aqueducts, and similar engineering
undertakings. The five primary types of bridges are
described, and the conditions determining the liest

site for each of the three types of streams are discussed
in detail; while in connection with wandering streams
various modes of designing abutments or approach
spans are dealt with. Improvements of fords and the
effect of eccentric loading of vehicles on the girder
loads are among the numerous other items touched
on.

—

Scotsman.

Testing and Standardisation of Road Materials.—
Owing to unsatisfactory results obtained with coal

tar and tar products, Slessrs, R, S. Clare & Co,,

Limited, have (we are informed by a correspondent)
adopted certain methods of testing and standardising
all materials supiilied by them for road work. Theii'

chemist W'as in attendance at the exhibition held in

connection with the recent International Road Con-
gress, with apparatus for demonstrating the importance
of some of their tests. The following experiments
actually took place on their stand : (1) Estimation of

free carbon in pitch ; (2) extraction of bitumen from
aphalt

; (3) ditillation of crude tar
; (4) separation

of light from heavy tar oils
; (.5) estimation of volatile

matters at high temperature
; (6) determination of vis-

cosity and consistency of compound for stone coating.

By these and other stringent tests Messrs. Clare
endeavour to supply to road engineers, surveyors and
others the best material available.
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Third International Road Congress.
CLOSING MEETING: RESOLUTIONS OF THE CONGRESS.

Sir Geo. Gil)b pi'esided at tlie final meeting of the
congress, which was held at C'axton Hall, on Friday
last. The first business was the consideration of ihe
resolutions which had been passed by the various
sections of the congress, and the final text of these
as adopted at the closing meeting on Friday is

given herewith, additions being denoted in italics

and omissions in brackets.

1st SECTION—CONSTRUCTION AND
MAINTENANCE.

1st Question—Planning of New Streets and Roads.

(1) As a general principle, it is better that new
main roads be constructed to pass outside rather than
through towns, and that where an existing main road
passing through a town is unsatisfactory for through
traffic it is often better [to construct a new by-pass
route] in preference to widening an existing narrow
main road through the centre of a town, new roa/^/s

should he planned according to the principles of the

science of town planning

.

(2) [Wherever possible], gradients on new roads
should be [limited to 5 per cent] as easy as possible,

liaving regard to the physical character of the country
through which they pass, and they should be [less]

easier where there are curves, trams, or a preponder-
ance of heavy traffic.

(3) The radii of curves in roads used by fast traffic

should, where practicable, provide the best possille and
an unobstructed view [of 100 yds. ahead], and that
where this is not possible, the curve being of too short

a radius, means should be provided whereby the
approach thereto is in some way clearly indicated.

(4) Except where it is possible to provide special

reserved spaces, tram tracks are best placed in the

centre of the roads, and that where so placed it is

desirable to provide space on either side tor two tracks
for vehicles.

(5) The main traffic roads should be so designed
as that spaces are provided for ti'am tracks, fast and
slow traffic, and standing vehicles ; and in such a way
that they can proceed without unduly intermixing.

In fixing building lines along what may ultimately
become main roads, regard should be paid to ultimate
requirements. Adequate space should be provided
between the buildings, and powers for enforcing this

should be held by all authorities who decide the widths
of roads.

(6) That the planning of main road communication
outside towns should be at once nndertahen; it is a

matter of national importance in regard to which
some initiative should rest with a central State

authority, and the action of local authorities should
to some extent be regulated or supervised by central

State authorities.

2nd Question—Types of Surfacing to be adopted on

Bridges, Viaducts, &c.

(1) The choice of road surfacing for bridges depends
on the nature and intensity of the traffic, the local

conditions, such as permissible first cost, kinds of

material readily available, and climate. For light

bridges the choice is largely influenced by the weight
of the surfacing. Public safety and convenience
should be first regarded rather than questions of com-
parative cost.

(2) On short bridges in town or country, it is

desirable that the surfacing should be the same as

that on the adjoining streets or roads.

(3) In forming the roadway on bridges, special care

should be taken to secure proper drainage, and to

prevent the harmful percolation of water. With longi-

tudinal gradients of at least 1 in 60, the cross-section

of the surface may be made nearly flat and the dead
load thus reduced.

(4) As a general rule, the surfacing of a bridge

should be [as smooth as possible without being

slippery. It should be] waterproof, capable of resist-

ance to wear, durable, and of a weight appropriate

to the structure of the bridge. It should also be as

sinooih as possible without being slippery.

(5) Plank surfacing on bridges is light, and its first

cost is low. Its cost of maintenance is, however,

excessive, except where the traffic is light. Its

extreme liability to damage by fire is a serious dis-

advantage. It should not be adopted, except in
remote districts in which there is an abundance of
cheap timber, and where a more desirable form of
surfacing is not easily obtainable. Single plank floors
are only suitable for very light traffic. For moderate
or heavy traffic, two layers of planking, the lower of
which is creosoted or otherwise protected from rapid
decay, should be used.

(6) Macadam, or ordinary broken stone surfacing,
on timber planking, is not satisfactory, on account
of its great weight and its permeability. [It] Macadam
is, howe\er, quite satisfactory for massive bridges in
rural districts if the substructure has a proper damp-
course.

(7) Macadam, bound with tar or other waterproof
and elastic material, is useful and economical for the
surfacing of rural bridges with moderate traffic, when
the spans are short or the structure is massive.

(8) Wood-block paving, 3 to 5 in. thick, is an ideal
surfacing for bridges in most cases. It is light and
durable and can be laid on concrete, or, when weight
must be minimised, on a timber sub-floor, which
should be creosoted. Special care should be taken
in the selection, treatment and laying of wood blocks
for bridge paving, to avoid troubles due to expansion
and contraction of the blocks or of the metal structure.

(9) Asphalt, in various forms, is an excellent sur-
facing material for bridges with easy gradients, on
which the traffic is not confined to definite lines or
very heavy.

(10) Stone paving, carried out either with ordinary
hand-dressed setts or with small setts (Durax

;

Kleinpflaster), laid on concrete and bound with cement
or pitch, makes excellent and economical surfacings
for bridges with heavy traffic. However, it is only
suitable in cases where questions of the weight of

the surfacing or of noise are of no importance. The
thickness of the layer of sand interposed between the
setts and the foundation wHl be decided in the same
way as with an ordinary carriageway, in town or
country, as the case may be.

(11) For movable bridges, and for non-rigid sus-

pension bridges, the surfacing should be light and easy
to attach to the bridge platform. The trials made
in France and Belgium with old mine cables, or other
fibrous substances of even less cost, and with such
materials impregnated with tari-y, bituminous or

asphaltic materials should be encouraged.

3rd Question—Construction of Macadamised Roads
bound with Tarry, Bituminous, or Asphalt

Materials.

GEXEKAL COXCLUSIOXS.

By the use of tarry, bituminous, including tarry or
asphaltic binders we may obtain a number of different

foi-ms of road crust, which may be employed with
advantage, according to the various conditions of the
road as regards traffic, locality, and climate.

The exact value and duration of life of these various
road crusts, taking into account traffic [and climate],
climatic conditions, and the methods of construction,

remain to be determined.
For this purpose it is advisable to draw up a uniform

system of tests, measurements and records, under the
following headings :

—

(1) Physical and local conditions. (Plans, cross-

section, slopes, camber foundations, subsoil.)

(2) Materials employed, petrological analysis, dimen-
sions, composition of the binding agent.

(2a) Method of construction, date of construction.

(3) Census of traffic on the section under review.

(4) Climatic conditions affecting the road.

(5) Periodical measurement of wear.

(6) Periodical examination of the state of the road
crust.

(7) Actual cost of the road crust—(o) as regards

cost of construction
; (6) as regards maintenance cost.

Tlie standard fortn in ichich the informaiion is to he

furnished ivill he draicn up hy the Permanent Commission.

PAETICULAE CONCLUSIONS.

(1) Foundation and Drainage.

Confirming the conclusions adopted in 1910 by the

Second Congress (Brussels, 2 Question), which called

attention to the advantages of a dry foundation and a
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sound subsoil, the roiigress es|)Ocially insists upon the

great imporlanci' of efficient foundations in the case

of road rrusts bound with flarry] bituminous, incliid-

inij tarry or asphaUic binders, for the following

reasons :

—

(1) The road crust being expensive, it is important

to give it a base which [secures stabilitj-] will inrrease

ilA life.

(2) As the weight, speed and intensity of the traffic

continually fend to increase on roads considered

worthy of such a crust, it is best to provide a founda-

tion which has been so constructed as to secure ff>r

the crust the best possible conditions of resistance to

wear.

(2) />()»'' naions and Shape of Metalling.

(1) When an ordinary macadamised road crust is

constructed with a view to being tar-sprayed, it should

be constructed of hard metal, with sharp edges, and

broken as nearly as possible to a cube of the dimen-

sions of from 4 to 6 centimetres.

(2) Tn the case of [tar] bituminous, inrhidinri tarry

or asphaltic macadam, cari-ied out by the mixing pro-

cess, the dimensions of the metal [must] may be so

selected and gi'aded as to form a compact road crust

with the fewest posible voids. The dimensions of the

largest metal may vary according to the nature of the

stone and of the traffic. When the process of con-

struction employed requires more than one layer of

material, the upper layer or wearing crust [must] may
be formed of smaller metal.

(3) In respect of [tarry] bituminous, including tarry

or asphaltic road crusts constructed by the penetra-

tion process, the trials and tests now being carried out

in various countries should be continued, taking care

only to employ metal of as cubical a shape as possible,

and with sharp edges, at anj' rate, for the poi-tion of the

road crust nearest the surface.

(4) It is understood that further experiments will

also be carried out in the use of other methods, and
especially those referred to in paragraphs 1 and 2.

(3) Employment of Partially Feed Metal.

By carefully eliminating all particulars of mud and
organic matter, it is possible successfully to make
use of partially worn materials, on condition that they
are not employed for the surface of the road crust.

(4) Relative Importance of Paicliing.

It is agreed that it is absolutely necessary to carry
out repairs, in the case of all [tarry] bituminous,
including tarry and asphaltic road crusts, immediately
the necessity for them arises.

(5) Permissible Wear.

The complete renewal rendered necessary by wear
must be carried out immediately the depth of the road
crust is below a given limit of safety, or when its

waterproofing qualities have become so poor that the
road will unduly suffer from climatic conditions.

(ii) Various Means of Employing Tarry, Bituminous
and Asplialtic Materials.

In using these materials, liotli in the penetration
method and the mi.nng method— (a) It is preferable to

use dry stone in order that it may adhere icell to the
binder. In the midng method the stone must always be
dry. and if necetsary it must be heated, (b) One must
never lay a top crust ttpon a soft or damp foundation.
One. should preferably carry out the work in fine weather.
(c) One mtist never employ too much hinder, but only a
mfficient quantity to bind the portion of the road which
is being rolled, (d) One must never employ road rollers
v^hieh are too heavy.

17) Tests and Chemical Analysis.

The advantages of analyses and methodical
laboratory tests, and their necessity in the case of
bituminous binders, are unanimously recognised.

It would be of advantage to obtain uniformity—
(1) As regards the specification of the principal

characteristics of these binders.
(2) As regards the methods of testing for drawing

up these specifications. The Permanent International
Commission will be entrusted tvith the work of inquiring
into the best way of standardising tJie above.

(8) Climatic Effects.

It appears to be generally agreed that certain tarrv,
bituminous or asphaltic road crusts (as is also usually
the case with all smooth and waterproof road surfaces)
may become slippery under certain conditions of
weather.

This may be remedied by strewing the surface with
coarse sharp sand ; and in most cases a good cleansing
of the surface will usually prevent the carriageway
becoming slippery.

(9) Effects on Public Health. Ac.

Sufficient information is now available to enable
engineers to select and specify bituminous binders
which will have no prejudicial effect upon public
health, fish life, or vegetation ; but which, on the
contrary, will conduce to conditions of considerable
hygienic advantage.

(10) Clean.'iiiig and Watering.

It is recognised that carriageways properly treated
with [tarry] bituminous, tarry or asphaltic materials
require less sweeping and watering than ordinary
water-bound macadamised roads, and that they allow
of considerable economy being effected under this head.

The meeting puts foru-urd the fvllowing additional
proposal : That an International Technical Committee
should be appointed by the Permanent International
Commission in order to study a standard method of
obtaining information and data upon materials, physical
conditions, local conditions, methods of construction, ler-

m-inology, and other points concerning inacadam bound
irith tarry bituminous or asphaltic binders.

Tlie report of the committee should, after e.ramination
by the Permanent Commission, he presented to a n.e:rt

congress.

4th Question—Wood Paving.

(1) Where gradients permit, wood block pavement[s]
[laid on proper concrete foundations, are the most] is

very suitable for streets where traffic is great, but is not
of the exceptionally heavy character usually existing

on streets near docks or similar centres of industrial

traffic. It should be ui^cd where a noiseless pai'ement i.<

desirable. ft is of great importance that a concrete

foundation should be laid of sufficient strength to carry

the traffic passing over the pavement.
(2) Great care is necessary in the selection of the

proper timber for the purpose, and all soft wood
blocks should be thoroughly impregnated with a well-

proved preservative before being laid.

(3) In view of the varying results given by wood
pavements, according to local circumstances, it is

desirable that further investigations and laboratoi-y

experiments should be carried out in connection with
the selection of the timber and of the impregnating
preservative.

(4) Every precaution should be taken in laying the
blocks to prevent, so far as possible, the entry of water
through the joints.

4a. Hard woods give varying results according to local

circumstances, and it does not ' appear desirable to

recommend them for roads with intense traffic in large

cities, unless some means are devised to effectively

prevent the rapid destruction of the joints and the

resulting destructive effect on the concrete below. If
these woods are employed it is desirable not only to pre-

vent the percolation of water through the joints to the

foundation, but also to consolidate the blocks as far
as possible, so that they may not become rounded
at the edges. Soft woods obtained from suitable kinds

of trees, and e.'^peeially from resinous species, are equally

suitable for roads vnth a comparatively heavy and
intense traffic as viell as for roads with a light and infre-

quent traffic. In the latter, hou-evtr, the blocks are liable

to rot if they have not been suitably pickled. It is also

desirable to make the joints as sm,all and icatertight as

possible- On the other hand, their comparatively rapid
tvear on roads u:itli great traffic should encourage one to

make e.ehaustive investigations into tlie best means of
treating them so as to increase their strength loithout

prejudice to their elasticity.

(5) Subject to certain precautions, such as impreg-
nating of the wood, waterproofing of the joints and
surface, frequent cleaning of the roadway. &c.. there
is no objection to wood pavement from the sanitary

point of view.

(6) The spreading of gritting is necessary under
certain conditions and in certain weather (especially

on hard wood paving) to prevent the surface becoming
slippery, but the gritting should be done with suitable
small gravel, [or] chippings. or sharp sand, so as to

avoid, as far as possible, any injury to rubber tyres.

[ (7) Where hard woods are adopted for paving, the
" sectional block " system or some other effective

system should be employed, in order to avoid the
objections which have Ijeen found in hard wood
pavements.]
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2nd SECTION—TRAFFIC AND ADMINISTRATION.
5th Question—Methods of Lighting.

(1) For the purposes of a general determination of

methods of lighting highways may conveniently be

divided into three classes as follows :

—

1—Important streets iu cities, towns or other ui-ban

areas in which the traffic after dark is considerable in

volume.
2—Important suburban roads in the vicinity of large

towns.
3—Rural roads »" open country.

And having regard to modern conditions of traffic it

is essential that adequate lighting by means of fixed

lights should be provided in classes 1 and 2.

(2) As a general principle in the lighting of all

highways which require to be lighted by means of

fixed lights, the method of lighting to be adopted
should be such as will provide an illumination as

uniform and free from glare as possible. The amount
of illumination and the position of lamps must be
determined with reference to local circumstances.

(3) It would be impracticable to light rural roads
in. opan rounlrij generally by similar methods to those

adopted in urban streets or suburban roads, and the

lighting of vehicles [using] running or ^landing on rural

roads at night is therefore of the highest importance.

(4) [All] Every vehicle[s] whether standing or moving
[on the road should be comjielled by law to carry eithei'

suitable lights in front and in rear or lighted lanterns,

so constructed and fixed that the beams shall as far

as practicable be visible both from the front and the

rear] should carry or show a light of sufficient power at

night which can, except when specially authorised, he seen

from the rear as well as from the front of the vehicle.

2—Every motor car must carry after nightfall two
lighted lamps in front, and one at the back ; if it is able

to move at a high speed it must [also] be fitted in

front with a head-light of sufficient illuminating power
to light up the road or path for at least .50 yds. to

the front. In inhabited places where the ordinary
lighting is sufficient to allow motorists to see their

way and to be easily seen, the light of the head-lights
must be limited to that of the ordinary lamp.

(5) It is desirable that all obstacles across a road
such as gates, and pai'ticularly gates at railway level

crossings, should be painted white and [should be
clearly lighted at night by means of fixed lights,

preferably of a red colour, to indicate danger] in other

colours in alfervate parts and illuminated hy fixed lights

which are lighted at dusk.
3—It is desirable to paint with white paint, or

indicate by some other method all danger signal posts,

direction posts and other posts, milestones, wheel kerbs,

bridge abutments, &c., or other special features, the
indication of which would aid travellers or conduce
to the safety and convenience of the traffic.

(6) [Red] One and the same should be universally

adopted as the colour for danger signals.

The meeting, on the proposal of Mr. Ghaix. unani-
mously adopted thefollowing resoluiion :

" If is desirahle

that each Government should do away as soon as 2}0ssihle

with coloured, lights on aulomohiles." On the proposal of

Mr. Hansez. the meeting adopted the foUoiving resolu-

tion, with two dissentients :
" The congress expresses the

wish that regulations should he made to compel drivers of
herds of cattle to make their presence known at night."

6th Question—Observations noted since 1908 as to

the Various Causes of Wear and of Deterioration

of Roadways.

(1) Weather conditions are among the most
powerful influences which cause deterioration of roads,

and the destructive effect of weather can be mini-
mised by effective water|)roofing of the road surface

ti'ith suitable drainage for the foundation.
(2) Any considerable volume of traffic consisting of

either heavy motor vehicles or high speed light

motor cars has a seriously damaging effect on water-
bound macadam roads. The damage caused is effected

by the balancing of the [vehicle] motor
; the ratio

between propelling power and adhesive weight ; the
weight of unsprung portions of the [vehicle] motor

; the
[continuity] pmgressivily of action of the brakes ; the
system of springing ; the type of tyres employed, the
diameter of the wheels, the width of the rims, variation

of s>peed and adherence and other factors.

(3) The damaging effect of heavy motor vehicles can
be minimised by the use of wheels of large diameter :

tyres of a width properly adapted to the weight of
the axle load ; rubber or elastic tyres and sui+ible

springs and that all reasonable means of reducing the
damage to roads caused by such vehicles should be
enforced.

(-t) Light motor car traffic does not cause serious
or exceptional wear or damage in the case of properly
made macadam roads which have been proj)erly treated
or bound with tarry, bituminous or asphaltic materials,

except in sharp curves.

As regards horse-drawn vehicles it is desirable also
to study the relations between load, width of rims and
diameter of wheels and more especially the system of

shoeing horses. It is aho necessary that jicnver should be

given to local autlioritics to prevent the deposit of refuse

from the fields and earth upon tlie roadway hy the ulieels

of agricultural carts.

(.5) There is still a great lack of precise information
in regard to the various causes of wear and deteriora-

tion of roadways, and that it is desirable to collect

more information compiled on carefully devised
scientific methods standardised as far as possible for

the purposes of comparison, and to make further
systematic study of these causes. The International

Permanent Commission is charged with the pre-

paration of a programme of observations, studies and
experiments.

7th Question—Regulations for Fast and Slow

Traffic on Roads.

(1) That all regulations for the control of road
traffic should be based on the principle of [facilitating

the maximum] allo^ving the speed practicable [speed] for

each different kind of vehicle consistent with public
safety, [and] general convenience, and the normal wear

of the road.

(2) That regulations for the conduct of fast and
slow traffic should be as few and simple as possible,

and should be such as can and ought to be universally

adhered to and enforced.

(3) That in all large cities there should be a traffic

authority on whom should be charged the duty of

studying and dealing with street traffic problems, the

powers of such authority and the co-ordination of such

powers with those of other public authorities being
matters of detail which must be settled by Government
on consideration of the circumstances and conditions

of each large city.

(4) That there should be ample provision of traffic

controllers (such as the police in London) with

adequate powers to regulate the traffic, not only at

congested points, but throughout the course of crowded
streets.

[ (.5) That fast traffic should always be as far as

practicable from the kerb so as to minimise the risk

to pedestrians who may intentionally or thoughtlessly

step from the footpath on to the carriageway.]

(.5) That having regard to the increased danger
which is necessarily created by the conditions of

modern traffic it is important that drivers should be
carefully and systematically trained, and that children

should be specially taught how to provide against the

dangers of the road.

(6) That except where local circumstances render it

absolutely necessary, no obstructions, such as lamp-

posts, tramway standards, &c. , should be placed in the

centre of a road, except necessary refuges for pedes-

trians crossing.

(7) No obstruction of the public highway should be

permitted either by vehicles standing unreasonably.

or travelling at an ohslrucling speed, or by things placed

on the highway. Exception must, however, be made
for depots required for the work of maintenance

or repair of the road, or for work being carried

out by duly authorised and competent authorities, but

in every case, all necessary steps must be taken to

ensure the safety of traffic.

The meeting, on the proposal of Mr. Chaix, unani-

mously adopted the following resolution:

8. " Eegulations for roads and traffic must aim at

defining the 'rights, duties^ and responsihilities for each,

kind of traffic, in order to \void the causes of accidents

and damage, and to en^'^e the maximum of order and

liherty."

8th Question—Authorities in Charge of the Construc-

tion and Maintenance of Roads. Functions of

Central Authorities and Local Authorities.

(1) The system of road administration in any country

must be in harmony with the general system of govern-

ment prevailing in that country and the political

genius of its people. It is impossible, therefore, to

lay down any general rule of universal application as

F*
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to the extent to which the road organisation of any

country sliould be centralised or decentralised.

[In countries where maintenance o! roads by local

authorities has hitherto been the prevailing system,

the modern engineering problems of road construction

raised by the increased motor traffic are creating a

tendency to greater centralisation, and it is desirable

that there should be a further development of State

assistance and supervision.

In those countries where centralised systems of

administration already exist it is desirable that these

systems shall be developed and perfected.]

A principle that can be laid down as of universal

application is tliat the unit of highway administration

shall be sufficiently large and command sufficient

resources to employ and adequately remunerate a com-

petent [administrative, engineering, and accounting]

staff.

[It is desirable that the engineering staff shall be

organised on a national basis, and shall consist of

—

(1) Chief engineers, having jurisdiction over the

area which shall be selected as the unit of adminis-

tration ;

(2) Divisional engineers in charge of divisions of the

unit and responsible to the chief engineer

;

(3) Assistant engineers, recruited by examination

from engineering students who have received a

practical training following upon a good general

education, and an engineering education at some
recognised engineering school or university. Pro-

motion shall be by merit.]

9th Question—Finance of the Construction and

Upkeep of Roads. Provision of Revenues.

(1) The expenditure on the maintenance and
improvement of

(0) the roads which serve as main routes of com-
munication between important places in any country, or

(6) roads which are used mainly by long distance

traffic,

unless such expenditure is borne wholly out of the

national revenues under a system of State administra-

tion of roads (which system is practicable and suitable

in the case of some roads in some countries) sliould

be mainly paid for out of national revenues, whether
or not such roads are locally administered and main-
tained, subject, where local administration prevails,

to the supervision of a central government authority

both as to efficiency and expenditure.

(2) It is desirable to abolish, so far as possible, all

tolls on public roads, but it is equitable that [the

owners of] vehicles which, on account of their weight,

or weight combined with speed, or any other excep-

tional circumstances connected with either the vehicle

or use of the road, cause special damage to roads
beyond the wear and tear of the ordinary traffic of any
district, should be subject to special taxation, the
proceeds of which should be earmarked for expenditure
on roads.

(3) Borrowing money for new road construction and
for the periodic renewal of the surface coating of a

road is consistent with sound financial principles, pro-
vided tliat the loan period in the case of loans for

renewals is kept well within the life of the surface
coating.

M. Tannenbadm (St. Petersburg) put forward three
resolutions in relation to question 2, but the chair-
man said it was inipos.sible to accept these as addi-
tions to the resolutions settled by the section. That
would require further consideration. He was in-

formed that M. Tannonbauni would be satisfied if

the resolutions he had put forward were recorded, so
that they would be in the bulletin of the congress,
and he would ask M. Tannenbauni to accept that
settlement of the matter.
At tlie request of JI. Tannenbauni tlie chairman

read the resolutions he liad put forward, as follows:—
(1) In the construction of the more important

bridges, permanent or transportable appliances must
be provided which render possible close examination
of all important parts of these structures.

(2) It is desired to take in the programme of the
next congress discussion of the que.stion as to effec-
tive means for the protection of wooden parts of
bridges from the danger of catching fire.

(3) It is to be desired that statistical data in re-
gard to costs of maintenance and durability of dif-
ferent kinds of bridge structures shall be published
on systematic and uniform bases.
Upon the resolutions of question 3 coming up for

consideration, Mr. Horton moved that the words

"a technical committee" be replaced by the words

"an international technical committee" in the

second part of No. 10.

The Chairm.\x said they would accept the altera-

tion which jVIr. Horton desired, and also called

attention to a further amendment to the resolution,

which he said should read: 'The meeting puts for-

ward the following additional proposal, that an inter-

national technical conimittee should be appointed,

&c."
Mr. Scott Plcmmer (County Councils Associa-

tion of Scotland) moved the deletion of resolution 4,

and also sub-section 2 in question 5. The question

he submitted was not one for an international con-

gress. The Scottish authorities had had an oppor-

tunity of making by-laws on the subject, and there

was not one by-law making it necessary for agii-

cultural carts to be lighted.

Major Oswald seconded.

Sir John Macdonald said the matter was fully

discussed at the section meeting, and he did not

think Mr. Scott Plurainer and the gentlemen with

him got much sympathy from the .section. He would
point out that it was very desirable that all wlio

used the road should endeavour to promote one

system of lighting throughout the whole world.

The amendment was put to the meeting and de-

feated, the conference approving of the original as

it stood.

Mr. Gibson next moved the deletion of the second

part of resolution 4, question 6, relating to the

deposit of mud from fields upon the roads by cart-

wheels. He thought it was unjust, and would pre-

vent agricultural work being done except in fine

weather.
Mr. H. Perot Boulnois, who presided at the sec-

tional meeting, said the question was well considered

there. The congress was not making laws, but was
trying to give powers to local authorities to frame

by-laws. At present they had no power to prevent

such an occurrence as deep mud being brought out

from the fields on to the roads. The damage done
to the roads by careless farmers was enormous. The
matter could be remedied by laying down straw, &c.

The amendment w^as lost and the original resolu-

tion agreed to.

M. DE TiMONOFF nioved the omission of paragraphs

2, 3 and 5 from question 8. He considered that

paragraphs 2 and 3 were in contradiction of para-

graph 1, which stated that it was impossible to lay

down any general rule of universal application.

Paragraph 5 he considered was impossible and un-
desirable.

Sir Archibald Hepburn said as there were so

many foreign visitors present, he thought the posi-

tion of Scotland in that matter should be brought
before their notice. They in Scotland were in a very
different position from England. In Scotland they
had but one kind of road authority, and they had no
difficulty whatever in the management of their roads.

They did not \vi.sh decentralisation at all. All they
wished, and all they required, was that, with regard
to the main trunk roads, they should receive some
Government subsidy for the purpose of keeping the
roads up.
Mr. Seymour Williams said he was inclined to

asree that section 5 might be left out. It dealt with
the constitution of the staff, and was too domestic
a matter to be dealt with at an International Con-
gress, but he would like to ask the congress not to

leave out the other two paragraphs. Those resolu-
tions made it clear that there were two systems
adopted in different countrie.s—one applying to

oountries where there was a certain amount of de-
centralisation, and another dealing with countries
in which there was centralisation. It was imjws-
sible to harmonise opinions on the matter. He asked
the congress to leave paragraphs 2 and 3 where they
were.

Prof. LuiGi LuiGGi (Italy) said he thought para-
graphs 2, 3 and 5 should be struck out, as they were
inconsistent wuth the other paragraphs.
Upon the amendment for the omission of para-

graphs 2 and 3 being put to tlie meeting it was
adopted, as was also the further amendment for the
deletion of paragraph 5.

The congress adopted the remainder of the resolu-
tions, and Sir Geo. Gibb made his final speech to
the delegates. He did not. he said, want to intro-
duce into that "farewell any note of regret, because,
although their meeting was over, they could look
back upon it as a meeting full of practical and use-
ful result. They should, added Sir George, be in-
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s|iiied with hoije for the future, tuid coufideiit faith

111 the progress of the great jjublic work on which
they had been engaged during the kist week. Sir

George, in conclusion, expressed thanks to all who
had assisted in the organisation of the congress

meeting.
Mr. Lewald (Germany) expressed the thanks of

all the delegates for the kindness shown by the King
in inviting them to Windsor Castle, and remarked
tliat it was a never-to-be-forgotten visit, which had
impressed them all.

Speeches from others of the delegates representing

various countries followed.

AN INSPECTION OF BERKSHIRE ROADS.

A.n agreeable and instructive excursion was provided

for those members of the congress who accepted the

invitation to inspect some of the main roads in Berk-

shire on Thursday of last week. At ten o'clock a

start was made from Reading Station for Maidenhead
and Windsor, the journey, which was made in motor
cars, being continued by way of Ascot, Bracknell,

and Wokingham and thence back to Reading. Nearly

the whole of the route traversed was laid with Tarmac,
but the county council had also experimented over

.sections near Twyford with Camarco road asphalt, as

described in previous issues of The Surveyor.
The Tarmac roads inspected during the excursion

were very smooth and entirely free from dust; in fact,

the only dust encountered during a two hours' run
wa.s over a few short lengths where, fro'm one cause or

anotlier, there was a breach of continuity in the

metliod mainly employed on the route. A pleasant

interruption was the halt made at Windsor Town
Hall (built by Wren iu 16S0, and recently restored

by the borough surveyor and arcliitect, Mr. Stick-

land), where the party were invited by a member of

the Highways and Bridges Committee of Berkshire

to partake of light refreshments, and the Mayor
offered a few words of welcoxue to the members. The
journey was resumed through the Great Park to Forest

Gate, and thence through part of W'indsor Forest to

Ascot and Bracknell.

At the last-named place another halt was made, but

the object this time was entirely educational and
practical. A short section of road, that had already

been laid with Tarmac, was now being relaid, and
from what the visitors could see for themselves, with

the addition of printed and verbal explanations, they

were enabled to gain a fairly complete knowledge of

the metliod employed. The method exclusively

adopted, with the exception of one or two short

lengths, and the experimental lengths at Twyford, is

for the foundation to be strengthened with hand-laid

lump slag, placed on a layer of gorse or heather

—

this vegetable layer being used because the soil is

clay—and for the surface to be laid with a 12-ft. centre

of Tarmac supplied by Tarmac, Limited, of Wolver-
hampton, and the sides laid with 2-in. of broken
slag coated with a final layer of 2-in. of granite,

•water bound. In Bracknell High-street, however,
as well as at the corners of the roads, the Tarmac
is laid fronr kerb to kerb. Members of the congress
displayed keen interest in the Tarmac laying process
as well as in the finished product presented by the

roads, and there appeared to be a general agreement
with the statement made in tlie introductory part

of the official programme that " tlie work completed
has given every satisfaction to all concerned, and the

improvement in the main road.-^ of Berkshire has
well warranted the expense and work entailed in

the carrying out of the schemes."
The members arrived back at Reading in good time

for the reception at the Town Hall by Sir Robert G. C.

Mowbray, Bart., Chairman of the Berk-jhire County
Council, supported by His Worship the Mayor of

Reading (Alderman C. G. Field). There was also

ample leisure to inspect the council chamber, which
contains a giortrait of Archbishop Laud, who wa.s

born at Reading. At the lunch which followed the
reception Sir Robert Mowbray presided, and the com-
pany included Lord Montagu of Beaulieu, Sir John
Macdonald, p.c, k.c.b., the Mayor of Reading, Sir

George Gibb (chairman of the Road Board) and
Lady Gibb, Alderman C. A. Ferard (chairman of the
Berkshire County Council Highways Committee), Mr.
W. Rees Jeffreys (secretary of the Road Board), repre-

sentatives from Canada, France, Germany, Greece,
Hungary, Italy, Russia, Sweden, and the United
States, and the following county surveyors: Mr. F. G.
Carpenter (West Riding), Mr. H. T. Chapman (Somer-
set), Mr. J. F. Hawkins (Berks), Mr. E. Purnell Hooley

(Notts), Mr. H. P. Maybury (Kent), Mr. J. Muncui

(Staffs), Mr. G. D. Phillips (Glam.), Mr. S. St:illanl

(Oxon), and Mr. J. Willmot (Warwickshire).

After lunch the chairman proposed "The King,'

and then "The International Road Congress," coup-

ling this toast with the names of Sir John Macdonald
and the Russian representative, Mr. Stolpakow. The
chairman added that lie was not proposing his own
health, because he was not a member of the Road
Congress, but he believed the congress as an insti-

tution had come to stay, and the morning's ride had
shown what great progress had been achieved in

road-making. The language difficulty, wliich began

with a meeting of engineers on a plain in Shinar,

had naturally been felt by the congress, but he com-

plimented the foreign members on the extent of their

success in speaking English.

Sir John Macdonald, in responding for the congress,

spoke of the increased interest manifested in roads,

of the healthiness and real cheapness of modern roads,

and repeated his now well-known prediction that in a

few years the horse will have disappeared from our

roads.

Mr. Stolpakow said just enough to show that he

could express himself in English intelligibly, however

quaintly, but confessed that he felt less at home with

the language than he did with the country and the

people, and so he fell back ou the sentiment "England
lor ever !

"

Lord Montagu, in proposing "Berkshire Roads,"

said the county had an ideal system, with plenty of

money, good management, and an energetic and
able surveyor. In reply to the chairman, he remarked

that the ijuilders of the Tower of Babel were archi-

tects only and not engineers, who . had different

prolilems to solve, and he thought that the importance

of the road engineer and his work was not yet properly

recognised. Speaking from a wide experience of

roads, he said that no county has improved so much
in this respect as Berkshire.

Alderman Ferard, in responding, said that the High-

ways Committee liad to contend with circumstances of

extreme difficulty. The county was agricultural, and
therefore poor. It was intersected by trunk roads,

and yet contained no fit material for such roads. The
soil was clay. The county had become very largely

the playground of London, and owing to its posses

sion of four racecourses, of Henley, and of the royal

residence at Windsor, the traffic was very great, and

at times, such as during Ascot week, it was enormous.

The county would shortly have eighty miles of Tarmac
roads, and they found the better the roads the greater

the traffic. He advocated the concentration of road

areas and the taking over of all district roads.

On tlie conclusion of his speech there were loud

and numerous cries of " Hawkins," to which the

county surveyor responded in a few words.

The mayor proposed the health of " The Chair-

man," which was well received and suitably

acknowledged, and the members then proceeded to

inspect Messrs. Sutton & Sons' seed trial grounds.

EXCURSION TO THE MIDLANDS.

A large party of delegates to and members of the

congress left London on Monday morning on a visit

to a number of Midland towns. A special train pro-

vided by the Great Central Railway Company left

Marylebone at half past ten. and was run direct into

the works of Hadfields, Limited, Sheffield, w^here the

visitors were received by the chairman. Sir Robert

Hadfleld, f.r.s., the managing director, Mr. A. M.
Jack, J. p., also the other directors, Mr W'. H.
Pixon, Mr. P. B. Brown, Major A. B. H. Gierke, Mr.

H. Cooper, and Mr. I. B. Milne.

VISIT TO HADFIELDS, LIMITED.

The capacity of production of the Hadfleld Works
has been very largely increased during the last two
years, and they have now a total shop area of no less

than twenty-five acres, and employ over 6,009 work-

men.
As being of special interest to the visitors, the party

were first conducted to the various .shops devoted to

the production and erection of crusher machinery
such as used in the production of road-making
material.
Hadfields are specialists in nuuiy types of stone

crushers ; for instance, they make botli the jaw and
gyratory design, each of these bearing many advan-
tageous features they have introduced in the form of

improvements. Their machines are used in a large

number of plants in the British Isle.*, and their foreign
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trade in crusliers extends to practically the whole of

the civilised world. They supply portable breaking

and .Kcreeninir i)lants with different arrangement.'* for

meeting tlic various requirements, also large and
small fixed plants in quarries and mines too numerous
to mention. A few years ago they introduced the
•• llocla " Disc Crusher— Symons' Patent— of which

the main crushing load is boine by a large ball-and-

socket bearing having little movement. The disc

crusher is very efficient in reducing breaker rejec-

tions down to J in. or less. It moreover satisfactorily

deals with wet or dry gravel boulders mixed witli

sand Avhen a smaller product is needed.
Hadfields, in addition to the juaiu breakers, also

l^^jij^^g^^^li^llgjggj^^^j^^^^^gg^^^

Road Congress Visitoks at H.adfields, Limited, Shlihili'.

they have the sole rights of manufacture. This
machine embodies an unique principle of working,
and being intended for intermediate or secondary
crushing is particularly suited for the production of

"road-dressing" material. The actual crushing
operation takes place by reason of the pressure exerted
by two saucer-shaped discs which run at a high
speed in the same direction. These discs are sup-
ported at an angle to each other. The material enters
where the discs are widest apart, being then carried

make screens, elevators, rolls, <.^c., everything, indeed,
required for a complete crushing installation.

The trackwork section, which was visited, embraces
simple and complicated junctions, crossovers, and lay-

outs for railway and tramw'ay work. A floor several
acres in extent is reserved for the sole purpose of

putting component sections together, thereby en-
suring exact assembling on site and subsequent
"sweet" running. Hadfields supply both rolled and
cast rails for railway or trauiwav service in " Era "

Road Congbess Members at Exdeeby.
[Utatcooi, Bigh sir

rouud to where closer together, and crushed in the
operation. One of the discs is actuated by a pullev
giving it an oscillating movement while it revolves,
thereby greatly increasing the value of the " nip."
There is no shattering of the stone, which is cru.shed
to a cubical sample. The machine is readilv ad-
justable to afford a range in the size of product, and

-Manganese Steel for positions where the service
is iniusually severe. The patent "Hecla" Tramway
Switch is a speciality largely adopted on account of
Its great efficiency, as are Hadfields' steel-tyred wheels
for electric traction on account of their exceptional
lengtli of running life.

We have not the necessary space to describe all the
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^'eiieral woik Hadfields UKuiufacture, but under this

Iieadiiig can be included practically every class o£

casting made in steel, from huge press-heads, housings,
frames, &c., down to such articles as colliery wheels,
rollers, pedestals, elevator links, and so forth. Had-
tields were the pioneers in substituting cast-steel for

castriron, and no belter testimony could be found
than the fact that theirs is the largest steel foundry
in the world.

VISIT TO ENDEHBY QUARRIES.

On Tuesday a visit was paid to the Enderby Quarries
of the Enderby and Stoney Stanton Granite Company,
Limited, Narborough, near Leicester.

This company has been establislied since ISGO, and

on arrival by Mr. H. J. Grace (chairman and manag-
ing director of the company), and the other directors,

Mr. F. Nowell, Mr. A. Cooper Rawson, Mr. J. A.
Lycett, and Mr. A. Green. Among those also present
to welcome the visitors were the Mayor of Leicester
(Councillor J. McCall), the borough surveyor (Mr.
E. G. Mawbey), and several county surveyors.

The visitors were shown round the quarries and
witnessed a blasting operation, some 1,200 tons of stone
being displaced in three shots. The process of

sjilitting lai'ge blocks of stone by small charges of

powder was also seen, after which the party proceeded
to inspect the crushing plant. The manufacture of

tar macadam was next witnessed, but time unfor-
tunately did not permit of more than a passing glance

HUNCOTE QuAfiRY, SHOWING INCLINE.

has consistently grown until it has become one of the

largest granite quarrying industries in the United
Kingdom. At the present time ten quarries are being
worked in Leicestershire, and two in North Wales.
The granite from these quarries is of a very high
standard, and is widelj' known for its hard wearing
qualities and resistance to atmospheric conditions.

The kerbs, setts, and macadam are recognised as being
some of the finest produced, and the clean cut and

at the ingenious hauhvge plant wliich has been
installed at the quarries.

Subsequently at a luncheon given in the grounds
attached to the residence of Mr. Grace—" Pen Craig

"

—Sir George Gibb, chairman of the Road Board, in

replying to the toast of his health, remarked that all

present had been interested in seeing the famous
Enderby quarries, the product of which was popular
throughout a very large portion of England. What

Endeuby Hill Quarry.

uniform grain of the stone renders it extremely suitable

for setts for tramway purposes and paving generally.

The great durability of the stone and its non-

slipperiness are also well known. The company are

manufacturers also of dressed masonry, channel stones,

broken stone for macadam, tarred stone and chippings,

chippings or screenings for concrete, &c. , stone for

bacteria beds, and rubble for road foundations. In

addition the company are licensed producers for Durax
Dustless Roads. The large area of stone worked, and
the railway and tramway sidings connected with the

works, ensure a regular dispatch of materials.

Tuesday's visitors to the quarries numbered between
fifty and sixty, and included representatives from all

parts of Europe, America and Japan. They were met

they had seen wa
worked quarry.

very fine example of a well-

CTo he continued.)

A New Road Material.—With a view of obtaining
a load surface whicli will give a l)etter resistance to

automobile traffic, experiments are being made
again in France with a road-bed material consisting

of a mixture of "iron straw," or iron in the shape
of a wiry or fibrous mass, together with cement
mortar and sand. Such material is called " ferro-

cement," and it a|)ears from tests that it is giving

good results. The iron is specially prepared by suit-

able machines, and it is claimed that the resulting

material is not over-expensive.
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Assistants' and Students' Section.

Conducted bt SYDNEY G. TURNER, assoc.m.insi.c*.

^11 communicottoM in regard to th« jiago must Uadiressed to The

E^torVsi. Uride'8 House, ii Uride-lane, Fleet-street. E.G. i;»-l^n«.

must be marJ:«d •* jBswtants'

Envelop'

ction" in the to,' ieft-

nled to sufcBUt ju»stwn» for comiierat

THE MONTHLY PREMIUM.

The Premium for June is divided between

—

Mr. E. D. Alexaxdek.

Council Offices,

Sidciip,

and

Mr. F. Nicholson,

County Surveyoi's Ottice.

Golspie,

Sutherland,

whose contributions have, in the opinion nf the

.adjudicators, been the best received during the month.

QUESTIONS.

This week answers are invited to the following

questions:—
325. Air Compressors.—How is the size of an air

receiver calculated in connection with an air com-

pressor ? Of what thickness of metal would it be

made if (1) of cast iron, (2) wrought iron, assuming it

had to withstand a pressure of from 151b. to 401b. ?

Give any further particulars regarding same.

(" Griffo.")

330. Sewage Disposal.—Design a small sewage dis-

posal svstem for a gentleman's residence, capable of

dealing with 500 gallons per day. The sewage is

fairly strong on account of the drainage from a small

cowshed. The available fall can be neglected, and

the earth is of a sandy-clay nature. State approximate

cost. The eflSuent should discharge into a soakaway.
(" Inky.")

333. Sewage Tank Construction.—What is a suitable

formula for calculating the requisite thickness of

.sew'age tank walls? Give an example. ("Check.")

334. Sewerage What would be the flattest

gradient allowable for 6-in., 7-in. and 8-in. sewers

respectively, to give a self-cleansing velocity ? What
is a good modern book on sewerage and sewage dis-

posal, giving tables of velocity and discharge ?

(" Urban.")

335. Surveying.—Describe a method of ascertain-

ing true north, with sufficient accuracy for a small
survey.

336. Foundations.—Draw plan and section of a

ferro-concrete foundation 7 ft. square, on light soil,

to carry a load of 25 tons from a stanchion with a

base 2 ft. 3 in. square.

CThe Editor is at all times glad to hear from
readers who desire to submit questions regarding:
matters of general interest, points of daily practice,
&c., for insertion in the "Assistants' and Students'
Section." Questions which are published are taken
into consideration, as well as other matter, in
awarding the Monthly Premium.]

REPLIES TO QUESTIONS.

331. Sewerage.—In the case of the oval sewer in
the sketch, 5,790 lin. yds. long, having a total
fall from inlet to outlet 15 ft., what flow will be dis-
charged when quarter, half, three-quarters, and
full ?

[The following additional reply to this question afioi-ds

a useful comparison of the results obtained by the use
of the different formula'.]

If any degree of accuracy is required the best
formula to use is, of course, the Ganguillet-Kutter
formula, but on account of its complexity it is not so
widely used in this country as the more convenient
Chezy formula. However, since a simplihed form of
the Kutter formula has been given by the late Jlr. P. J.
Flynn, the chief objection to the original Kutter
formula is done away with. The Chezy formula
(v = tVR X S) assumes the constant c to be the
same for all surfaces and does not take into account

to til* questions ychich appear. Tor th« contrtbutioiu conniera^

to he the most meritorious, on< or more premiums \n hooks vill he

aicarded vionthly. Diagram* must be drawn to ecalt on separate iPveete,

ready for rejwoductwn.

any change in the value of VR. As a result of

this, too high velocities are obtained for small

sewers and too low velocities for large sewers.

Mr. Flyivn's formula' is of the form

r^

and since there are tables giving the values of k and
.. for different surfaces, it does not give much more
trouble to find the correct value of the constant.

As it does not state of what material the sewer is

composed, we will assume as a good average that the

value of )( = 0018, this being the value for brickwork

Sketch Accompanying Question 331.

in good condition,

and .!• = 0'.578

n = O'Cin.

Full

J full

k full

i full

From the tables we get 7> = 183'8

for the corresponding value of

A'alue of c

~1
-I- £ ^^B:

125-36

127-79

12395
116-61

1-245

1-319

1-197

1-004

1
= -029

, -.VT=^'
3 X o79U 1158 1158

(1) When HowiDg full:—
V = 125-36 X 1-245 x 029
= 4-526 feet per sec.

A = 1-148 ff- = 1-148 X 5-3- = 3267 square feet,

g = V X A = 4-526 X 32-67

= 147-864 cubic feet per sec.

(2) When flowiiig } full :—
V = 127 79 X 1-319 X -029

= 4-837 feet per sec.

A = -8795d2 = -8795 x 5-3= = 24-71 square feet.

(J
= V X A = 4887 X 24-71

= 120 758 cubic feet per sec.

(3) When llowing \ full ;—
V = 123-95 X 1-197 X -029

= 4-303 feet per sec.

A = -5091d= = -5091 x 5-3'^ = 14-30 square feet.

Q = V X A = 4-303 X 14-30

= 61533 cubic feet per sec.

(4) Wheu flowing J full :

—

V = 116-64 X 1004 X -029

= 3-396 feet per sec.

A = -1862(i- = -1862 x 5-3= = 523 square feet.

Q = y X A = 3-396 X 5-23

= 17763 cubic feet per sec.

(A. E.F., AltnUfn)



July 4, 1913 AND COUNTY ENGINEER. 21

The Surveyor
Bn^ flDuniclpal anb Ccimt'e Enofnccr.

CHIEF CONTENTS.
Animal Growths in Water Pipes

Appointments Vacant

Assistants' and Students' Section ...

Association of Consulting Engineers

Correspondence
Eritli Sewage Disrosal Works
Institution of Municipal and County Engineers ; Notices ... i

Icstitution of Water Engineers: Summer General Meeting .at

Wakefield

Liability for Flooding

Local Government Board Inquiries

Meetings

Municipal Competitions Open
Municipal Contracts Open
Municipal Engineers and Consultants

Municipal Work in Progress and Projected ...

Old Roadmen at Haverfordwest

Overpayment for Water Supply

Personal

Pollution by Sewage of Water Supplies in Canada

Recent Publications

Relations of the Consulting Engineer and the Municipal
Engineer

"Road Oiling"

Koyal Sauitai-y Institute Congress

Surface Tarrins of Roads : Penetration or Absoii)tion

Tenders lor Municipal Works or Supplies

Third International Eoad Congress : Closing Meeting : Resolu-

tions of the Congress : A Suggestion for the Future

Treatment of Sewage Discharged in Tidal Waters

Water Supply of Jersey

Wood Paving in Camberwell

332. Roadmaking.—What is the best form of

cross-section for the surface of a macadam road ? Give
rc.i.sons. (" Ehu.")

The hest form of cross-section of a macadam road

is a subject upon which there is considerable diversity

of opinion, but generally speaking a cross-section of

the form of a very flat ellipse is undoubtedly the best.

as it has the advantage over that consisting of a

segment of a circle of giving flatter side slopes, with-

out at the same time having the objection of liability

to wearing hollow, as when the haunches are formed
by straight lines as advised by some engineers.

The form of road, quality and thickness of

materials to be adopted, will necessarily depend upon
the situation and the amount and the nature of the

traffic that is proposed to be accommodated. For
country roads where the traffic is comparatively

small and light a coating of about 10 in. of broken

stone spread upon the natural ground properly shaped

place if the traffic was equally distributed o\er the

whole roadway.
The cross-section shown illustrates a type of road

which can be advantageously adopted where there is

a moderate amount of traffic.

In setting out a cross-section much depends upon

the class of material proposed to be used. Roads
repaired with flints or similar material should have

a cross-fall of 1 in 24- from the centre, with brokeu

granite 1 in 3(5. (H. B., Barnalaple).

ROAD OILING."

By Major W. W. Crosby.

The Surveyor (p. 591, issue of April 11th last) in-

vites the writer's opinion of a view it has frequently

expressed—namely, "that there is a wide field for a

system of (road) crust maintenance which consists

in preserving the surface during the summer by

tarring or carpeting nicely proportioned to the traffic,

allowing the carpet, film, or tarry surface to wear

out, and giving the road a period of recuperation

during which the crust is smoothed out by the traffic,

partly by consolidation when it is wet, partly by

rolling out under wheels when it is plastic, and
partly by wear of the surface when it is dry—during
this period small constant repair to be in full force."

It seems that first there should be a clear under-

standing—apparently now somewhat lacking—as to

the writer's meaning in the use of the word
" carpet." Under the heading, " Limits of Carpeting

System," in his article on "Road Carpets," as

printed (in The Surveyor for April 11th, p. 597), he

attempted to suggest his definition of a carpet, but

a further description seems advisable. He said:

"k carpet is an appreciable thickness of cementi-

tious material mixed with a mineral or other aggre-

gate "

—

i.e., such a mixture must, to be a "carpet,"

have an appreciable thiciness, whether it be Vg- in. or

i in., over the surface of the macadam. It is diffi-

cult, and perhaps unnecessary to specify the mini-

mum thickness, but to put it another way, a road

would not be considered "carpeted" if the stones

of the macadam show in the surface.

Later the writer endeavoured to differentiate

between his idea of a "carpet" and of a "sheet

pavement" by limiting the use of the latter term

to those mixtures prepared previous to spreading on

the road surface or foundation, and thus making
"carpets" apply only to thin sheets (how thin ?—
well, for illustration mainly, say, | in. or "less) made
in situ.

Now, if we are ready to consider sheets (of, say,

pitch mixed with sand or grit) of appreciable thick-

ness (covering and hiding from view the stones of

the macadain) as " carpets " (or sheet pavements).

Ceoss Section Illustrating Reply to Question on Road Making.

will be adequate. For main roads carrying fast and

heavy traffic a solid ballasted foundation with an

even coating of about 4 in. of tough broken granite

will be necessary, so that the road may be as hard

and durable as possible, in order that loads may be

conveyed over it at a minimum expenditure of

tractive power.

The whole width of a roadway should be con-

structed uniformly both as regards quality of

materials and thickness of coating. A common and

erroneous opinion is that the depth of material in

the middle of the road should be greater than at the

sides, and the practice of -ballasting the centre with

10 ft. or 1-2 ft. of hard material such as granite or

trap rock, and making the haunches of a weaker

material, is a bad one, as the sides soon get out of

repair, and the consequence is that all vehicles are

forced into the centre track of the road, thus at

least doubling the wear and tear which would take

what of the pitching, tarring, &c., of a macadam up

to the point of forming a "carpet"?
In the United States this lighter treatment is

generally referred to, for convenient differentiation

probably, as "oiling," and the writer mentioned this

process, somewhat briefly perhaps, in the earlier

part of his former paper. Again, later, he said:
" There may be travel conditions just too severe for

support without damage by ordinary macadam, and

yet not severe enough to warrant the construction

of a 'carpet' on the surface of the latter. In such

eases the simple treatment occasionally — say

annually—of the macadam with a proper oil, tar or

pitch compound has proved entirely satisfactory and
economical. In such cases no appreciable thickness

of carpet is formed on the macadam, and the stones

of the latter still continue to take the wear, though
they do not then loosen and become displaced as

they would without the pitch applications."

From the foregoing it will probably be seen that
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the writer agrees with The Surveyor's opinion, first

HVioted, at least in general. The extent of the field

for "oiling" i.''. he thinks, mainly bounded by travel

conditions, and must be found within certain limits

of them. Beyond these travel limits the experience
of the United States has seemed to prove "oiling"
iinsatisfactory, and a "carpet," or something even
hipre substantial, necessary.

The writer will not attempt to indicate, by any
(expression in travel-units, the limit for successful
biling under known conditions of soil, road crust,

&c., further than to refer briefly to the proved fact

tliat an ajiparent "rotting" of the macadam, an
intensely disagreeable, slimy mud, and a pitting or

potholing of the road crust have resulted from "oil-

ing" where an excess of "blinder" existed in the
macadam, where the earth adjacent to the road has
been of a clayey nature, when wet weather was pre-

valent during the early part of the "oiled" condition
of the road, and where the ratio of motor to horse-
dra vn travel was considerable. These defects from
"oiling" have been overcome by a proper "carpet"
in many eases, though in some recourse had finally

to be had to a "sheet pavement."
The Surveyor refers to another consideration

which does not seem to the writer to carry as much
weight outside of England as it may there—that is,

the giving of a chance to the road crust proper to

be smoothed out and compacted periodically by
travel.

It seems to the writer that to the English practice
of incorporating in their macadam a considerable
amount of earthy material, or "blinder," may be
largely attributed the tendency to displacement of

such crusts under certain conditions. Also the
moisture of the English climate may be pjartly re-

sponsible. In the United States the best and largest
practice seems to be to avoid carefully the presence
in macadam of any fine material except .stone dust
or sand, and there has been no appreciable need of
smoothing or compacting such macadam periodically,
provided, of course, that the sub-grades or founda-
tions are proper.
The shifting of macadam (not of the "carpet")

linto humps has seldom, if ever, taken place in the
IDiiited States, even .under the heaviest travel, unless
fhe macadam corttained in its interstices clayey
material, and thea the shifting tendency has gene-
rally been increased by the application of oily pitch
compounds, especially during wet-weather periods.
A "carpet" will frequently move laterally or shift

as above when the pitch compound used m it is too
oily, when the carpet is too thick for the size of its

aggregate, or when the traffic is too .severe.

In neither case has it seemed possible to remedy
the shifting satisfactorily by rolling either by
niachine or by traffic.

The writer has made some investigations and ex-
periments bearing on these very points, and has
found that the " oiling " treatment will give satis-
factory protection against far greater travel where
the macadam is free from earthy or cla.yey material,
or where even the adjoining soil likely to be tracked
on the road crust in question, from the verges or from
the cross roads, is sandy rather than loaniv or
clayey.

In view of the foregoing, he thinks that the " oil-
ing" treatment has even a wider field in the United
States than in England, though he admits his some-
what limited acquaintance witli English conditions.
Tlie need for care and .skill in the selection and appli-
cation of the pitch to tie used need not be discussed
here.

In conclusion, permit the writer to record again
his oft-stated lielicf that in highwav engineering, as
in all else, "All things luive theiir place." The
science of the i)rofes.sion is the correct diagnosis of
the problem, and then the proper selection of pre-
scription of its .solution. The ait of the profession
is in the i>roper execution of tlie work, and each
most assuredly, in both "oiling" and "carpeting."
should play their part.

City of London Street Widening.—At a meeting of
the City of London Corporation on Wednesday, the
Improvements and Finance Committee brought uj)
a report, which was adopted, recommending the
acquisition at a cost of about .£18,0(XI of leasehold
and other interests in houses required for the widen-
ing of Loadenhall-street, and an expenditure of
.t3.4(H) in connection with the widening of Flcct-
streot.

CORRESPONDENCE.
For every ill beneath the sun
There is some re/nedy cr none;
If there fie one, resolve to find it

:

If not, submit, and never mind it.

—Anon., circa 1SJ3.

THE ASSOCIATION OF CONSULTING ENGINEERS.

To the Editor of The Surveyor.

SiK,—The present position of this Association is yet

sufficiently indefinite to justify an effort on the part of

those interested to modify the Bcheme of operations

which has been so far proposed and adopted. Rules
have been drafted and apparently adopted by the existing

members, articles of association have also been pr&t

pared for submission to the Board of Trade, and much
trouble and expense have been incurred, and unless the

movement is promptly placed upon a proper footing the

result must prove abortive so far as the objects in view
are concerned.

The object of the present letter is to show in what
respects the Association has gone astray and how the

mistakes may be corrected before it is too late.

The need for an association to organise and bring

together the consulting members of the profession is so

obvious that it is unnecessary to elaborate the point ; it

is further confirmed by the fact that several Continental

and foreign countries have formed several associations,

and an international conference of similar bodies is

being held this month in connection with the Exhibition

at Ghent. The promoters of the English Association

have, however, definitely avoided the adoption of a
programme on lines adopted by other similar bodies,

and have, for all practical purposes, concentrated

attention upon the one questionof professional conduct

—

that is, the maintenance of a certain standard of integrity

with provision for exclusion from membership in cases

of proved default. Thus those who have joined the

Association up to the present have, at any rate by
inference, undertaken to adopt the standard set forth in

the rules and to adhere strictly to it in practice ; more-
over the confessed intention of the promoters has been,

and still is, definitely to associate the members with
certain rules of professional conduct, and to create an
impression among those who employ consulting engineers
that the members are prepared to adopt a higher standard

of integrity than non-memlers, and it would be very
interesting to know how many of the existing members
have joined the Association mainly because, by not
joining, they might be assumed to be unable or unwilling
to adopt the standard set up by the rules.

Xow, while membership is based solely upon this

standard, the Association is bound, either on the one
hand to leave many eminent and fully qualified con-
sulting engineers under a ban as presumably unwilling

to adopt an arbitrary standard of practice, or, on the

other hand, to exert such pressure upon practising mem-
bers of the profession to join the Association as to amount
to a form of blackmail.

It is also very unsatisfactory that the profession

should, by establishing an organisation on this limited
basis, assume and publicly intimate that unprofessional

conduct is sufficiently common to require such drastic

measures to prevent it. Here it should be noted that

there can be no objection to members of the profession

considering and agreeing mutually to accept a standard
of professional conduct, but that serious mischief will

be done by the publication of such a standard outside

the profession, and particularly by the association of

some with, and the exclusion of others from, a standard
which, until unanimously adopted by the profession as a
whole, must be considered arbitrary, and one which is,

as a matter of fact, impossible.
The main feature of the rules governing membeiship

of the Association is the exclusion of aU those who may
have an interest direct or indirect in manufacturing or
contracting work, or in patents. Now, to review the
history of engineering during a period of less than a
century reveals the fact that many of the most wonderful
and useful advances made by the profession have been
made by engineers engaged in manufacturing or contract-
ing, and the profession of consulting engineer pure and
simple is merely a refinement or subdivision of functions,
introduced in those departments of engineering which
have become standardised by universal application. In all

modern developments such as motor cars, aviation, sub-
marme motors, and in many other branches of engineer-
ing, the consulting engineer cannot possibly practise
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unless he is associated with the manufacture of the

machines or apparatus involved, and it is a needless

and undeserved stigma upon the profession at large to

suggest that interest in manufacture or contracting work

necessarily implies an inability to give sound and dis-

interested advice to a client.

Another and more useful element in the rules of the

Associatijn is the endeavour to prevent unfair competi-

tion between members of the profession. There are, no

doubt, cases where laxity of principles and the increasing

disproportion between the number of consulting engi-

neers and ihe amount of work available have led

members of the profession to violate the laws which
should govern the relations between ccmpetiag jrofes-

sionals; but surely this subject should be dealt with

lirivalely, ami as privately as pjssi't^c, if the honour and
dignity of the profession are to be maiu'.aiued or

improved. It seems to the last degree undignified

publicly to proclaim the fact that certain members of the

profession are prepared to act honourably by their fellow-

professionals, and leave the uninformed public to assume

that the others are guilty or capable of improper

practices

One other point arising out of the constitution of the

Association will, with what has already been advanced,

suffice to show the necessity for amending the constitu-

tion as soon as possible.

The efficiency of the Association for the main purpose

they profess to carry out will only be demonstrated when
the necessity arises to exercise the powers conferred

on the committee in regard to the expulsion of members,
because in the iQeantime it is inevitable that minor

breaches of ihe rules will be constantly siispeHed, even

if not actually practised, and until an example is made
of some defaulter there will be no means of proving

that the ruks are capable of enforcement. Thus the

Association will only acquire real influence and strength

by the exercise of a function of the most delicate and
difficult character, and at the same time it seems almost

certain that action of this kind would involve such

vmpleasantness, and possibly publicity, that the pro-

fession at large and the Association in particular would,

temporarily at least, suffer greater harm than would be

warranted by the benefit which might ultimately accrxie.

from what has been said above it wiU be seen that

the chief defect of the existing constitution of the new
Association appears to be in the limitation of its scope

and object to one mcst delicate and difficult point with-

out any attempt to grapple with other and more useful

work which lies to the hand of an Association of Con-

sulting Engineers.

In considering how the objects can be enlarged, atten-

tion is called to the fact that the Board of Trade will not

grant incorporation to an association of this character

which, by virtue of its objects or by its regulations or

conditions, would become a Trades Union. It is there-

fore important to observe that incorporation will be

impossible so long as the objects are limited to the

improvement of the position of the members alone, and

there must be some attempt to serve a public, as well as

a private, interest.

Now, it seems very clear that it would not only be an

advantage to clients and the public at large to secure a

certain standard of qualifications, abiliiy. and experience

in those members of the profession who undertake con-

sulting work, but also an incalculable advantage to those

members who have spent many years and much money
in acquiring proiicieucy iu their profession, and surely

such an object would be far more worthy of effort than

the securing of professional integrity according to a

standard which cannot but be an arbitrary one.

The committee's report for the year I'Jll' contains a

scheme adopted by the American Institute of Consult-

ing Engineers for standardising fees, and there seems

no justification for the committee to have shirked this

question as they have done. It is only necessary to

standardise minimum fees, and no one would ask that

rates of remuneration should be "stereotyped." This

point, however, could hardly be dealt with unless a

standard of minimum qualifications (experience) were

also provided.

The committee also publish a lengthy paragraph deal-

ing -with the appointment of Government and municipal

officials as consulting engineers, but make no practical

suggestion to remedy a state of affairs which constitutes

a far more serious menace to the consulting profession

than the failure of some members to observe strict pro-

fessional eticiuette. This is the growing practice of

incompetent salaried officials undertaking (either volun-
tarily or under compulsion) to carrj- out work of which
they have no experience, and which they can only do by
obtaining all their information from contractors. Note
that it is impossible and absurd to try and prevent a
qualified engineer from t^upplementing a salary by fees

if allowed to do so by his employer. It would, however,
be an advantage to the profession and the public if

uuqualified men could be prevented from executing work
beyond their sphere of knowledge and experience.

Similarly it would be a mutual advantage to the con-

tractors as well as to professional men if some means
could be found to prevent incompetent men or inex-

perienced youths obtaining instruction and help from
contractors without them.^chcx paying for it.

The above are a few of the points which, although
mentioned in the committee's report and in correspon-

dence from the Secretary, are unprovided for in the

constitution of the Association, while attention is concen-

trated on details of professional etiquette.

The object of this communication is to induce the

committee of the Association at once to extend the scope

of its functions, but, should this not be done, it seems
necessary to urge consulting engineers to withhold their

support in the interests of those who may not feel them-
selves sufficiently slrcng and independent to remain out-

side for fear of being classed as liable to unprofessional

conduct.—Yours, &:.,

Percy Grifiith.

20, Victoria-street, S.W.
•luly 2, 1913.

SURFACE TARRING OF ROADS: PENETRATION OR
ABSORPTION.

To Ihe Editor of Tee Suhveyor.

Sir,— Referring to the articles by Mr. Ailken in your

last two issues, 1 do not think that some of the state-

ments contained therein should go unchallenged. I

have not suiface tarred himdreds of miles of roads, but I

do enough of this work every year to satisfy myself that

all penetration of tar into the crust of the road is due to

absorption, and how it can possibly be asserted that a

machine passing over the surface can by pressure squirt

tar into the body of the road passes my comprehension.

The gravitation machine, says Mr. Aitken, " squirts tar

over the road "—well, so does a pressure machine, except

that the " squirting " is a little more forceful. I thought

by this time that it was an accepted fact that the pene-

tration is first and last a question of absorption. I find

in many cases in tar painting by hand—a primitive

method according to Mr. Aitken—that the tar pene-

trates {i.e., is absorbed) into the road to a depth of li in.

to 'J in., and the depth of the absorption is only regu-

lated by the age and condition of the road and the

temperature during tarring operations.

Mr. Aitken refers to a case where, on the first

treatment of a road, the tar was aU absorbed into the

road, practically disappearing, and he suggests that the

tar was actually driven into the road by his machine ! I

have roads where the same amount of penetration

(absorption) has happened with hand treatment.

I have nothing to say against machine pressure

sprayers, which, as far as I have observed, are very

suitable for the purpose of sjiraying large areas of road,

and make an excellent job ; but I do question the extra-

ordinary claim of Mr. Aitken, that if the tar is required to

penetrate the crust of a road it must be applied by a

high-pressure machine.

I almost feel I ought to apologise for setting forth the

foregoing few lines, which, I fear, must be regarded as

very elementary facts by most of your readers.

—

Yours, Ac
,

A.M.I.C.E.

July i, 191.:;

[Letters on the subject of the Surveyors' Institution

examinations, from "Asking no Favours" and
" A.R.I. B.A.," are unavoidably held over until next

week.—Ed. The Sukveyor.]

Croydon's Open Spaces Pollard's-hill recreation

ground, Norbury. was formally opened on \Vednes-

day. Croydon "now possesses two 22-aere green

.spaces, and this latest addition covers more than -^

acres at the summit of the hill. It commands splen-

did views of the surrounding country.
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LOCAL GOVERNMENT BOARD INQUIRIES.
T>n i'dilor invito tht co-operation 0/ SuBTITOB readtrt frith a »%»«

to truikinff th« in/ormatum given under thit head m* comylet* (ml
Meurati ae ^wt^U.

INQUIRIES HELD.

Dorchester T.C. (Juno 16th. Mr. K. H. Bicknell).

— cy.jO for works of surface-water drainage, and £400

for llie construction of an underground sanitary con-

venience at the junction of South-street and Triiiity-

street.—The borough surveyor, Mr. H. D. Strange,

submitted sections and full particulars of tlie surface-

water drains and connections to be laid. The council

had, subject to the approval of the board, accepted

the tender of Jlessrs. Saunders, of Poole, at £278.

The inspector expressed the opinion that cei-tain

sections of the pipes would need the protection of

concrete, and he asked the surveyor to calculate the

extra cost of this and let him know, so that the board

might sanction a loan for the whole amount required,

though probably the £3.50 applied for would be found

a covering sum. The borough surveyor also submitted

the plans for the underground public convenience.

Dudley T.C. (June 2.3th. Mr. Edgar Dudley).—
£1,100 for the purchase of propei-ty in King-street and
Hall-street for purposes of street improvement.—Mr.

J. S. Morris (deputy town clerk) explained that the site

consisted of 660 sq. yds., on which stood a building

formerly used as a political club and several houses

with shops. It was proposed to demolish these build-

ings and round off the corner of Hall-street and King-

street. This public improvement would i-equire the

utilisation of 113 sq. yds., and the remainder of the

area would be offered for sale.

Kettering U.D.C. (June 12th. Mr. M. K. North).
— Cl.ftM) for laying a new feeder iu connection with

the electricity undertaking, and £5,600 for alteration.-;

and additions to the public baths.—There was no
opposition with respect to the proposed loan for elec-

tricity plant. With regard to the public baths, the
surifeyor, Mr. T. E. Smith, stated that it was proposed
to convert the central part of the existing buildings

into a ticket ofiBce with a public entrance on each
side, enlarging the caretaker's house and converting
the present large open batli into two, a covered one
75 ft. by 35 ft., and an open one 120 ft. by 43 ft.. to-

gether with the erection of five slipper baths, a vapour
hath, sliower bath.-;, dressing boxes and sheds.

Newbiggin-by-the-Sea U.D.C. (June 18th. Mr.
.\. W. BnL'litiiiuiei.—£1.600 for .street improvement,
and ti.iiiiU ior the construction of an outfall sewer.

—

The clerk, :Mr. J. Jardin. stated that the district luul

extended very quickly since 1910, the rateable value
in the last three years having gone up from £8,577 t'.>

G18,4()0. There was no opposition.

West Hartlepool T.C. (July 1st. Mr. H. R.
Hooper).—£4,330 for electricity purposes.—The money
was required, the inspector was informed, to purchase
convei-ting plant in connection with the supplying of

electric current to the tramways. Hitherto the trams
have been run by current from a generating station
at Greenlands, midway between the Hartlepools. This
station was taken over by the corporation when they
purchased the tramways, but it was stated that the
plant there was now inefficient and inadequate. Con-
sequently it is intended to supply the current required
lor the trams from the new waste heat station. The
plant at the old tramway station is to be " scrapped,"
and in this connection the inspector observed, ' The
position, then, is this—You have gone to one depart-
ment to borrow money for the purchase of this plant.
and you come to another department to borrow money
to enable you to ' scrap ' that which you have pur-
chased." "We can't help that," replied the town
clerk (Mr. Higson Simpson). "It is not an uncommon
experience in cases of tramways ])ur(liase to ' scrap '

the whole thing."

APPLICATIONS FOR LOANS.

Athlone No. 1 R.D.C.— £12,1.39 for labourers"
cottages,

Birkenhead T.C— £4,S00 for a school site.

Birmingham T.C—€42,000 for street widenings.
Denbighshire CC— C.),000 for an infants' school

lor Rhosdflu,

Eastleigh U.D.C—£3,134 for street improvement
works,

Gloucester T.C—£.5,250 for water mains extensions.

Hayfield R.D.C—£1,000 for works of sewerage.

Kingsbridge R.D.C—£2S0 for water supply works.

Lancaster T.C.—£1,.577 for the construction of con-

vi-niences.

North Dublin R.D.C.—£3,200 for sewerage and a

water scheme.

Nuneaton T.C.—£1,250 for converting two primary
beds into percolating filters.

Sherborne U.D.C.—£15,000, revised cost of sewage
disposal and sewerage scheme.

SligO CC—£3,830 for main road improvement
works.

Stoke-on-Trent T.C.—£2,.500 for a new fire station,

and £-5,150 for a domestic and manual instruction

centi-e,

Swineford (Ireland) R.D.C.—£18,763 for labourers'

cottages.

Upton-on-Severn R.D.C— £10.000 for a water supply
scheme,

LOANS SANCTIONED.

Bangor U.D.C—£11,360 for vertical retorts at the
gasworks, and £-500 for street improvements.

Barrow-ln-Furness T.C.—£2,341 for a secondary
school.

Carshalton U.D.C.—£.300 for street widening.

Chelmsford T.C—£22,971 lor the erection of IOC

working-class dwellings.

Haltwhistle R.D.C—£4,000 for a water supply
scheme.

Hebden Bridge U.D.C.—£3,2^50 for extensions at

electricity works.

Keighley T.C.—£6,800 for a turbo-alternator for the
electricity works, and £1,100 for a water tower.

Lancaster T.C.—£1.625 for the construction of public
conveniences.

Nuneaton T.C.—£1,0.50 for works of sewerage.

Skipton R.D.C.—£940 in connection with the Eastby
sewage disposal scheme.

SligO CC—£385 for steam rolling plant.

Stafford T.C.—£12.000 for the erection of artisans'

dwellings,

Todmorden T.C.—£1,800 for storm-water tanks.

Wallasey T.C—£81,2.50 for the erection of the town
hall on the North Meade site, Seacombe, and £22,000
for meters, lamps, cookers, and appliances.

Westbourne R.D.C—,£400 for a new water supply.

FORTHCOMING INQUIRIES.

JULY. £
7,—Biggleswade. For a housing scheme

(Mr. H. S. Stewart) 3,800

S,—Burton-upon-Trent. For the provision
of a duplicate rising main (ilr. T. C.
Ekin) 4,000

8.—Devonport. For the water undertaking
(Mr. W. O. E. Meade-King) 8,330

8.— Finchley. For open space and road
improvement purposes (ilr. Edgar
Dudley) 4,900

8.—Swansea. For electricity purposes
(Major J. Stewart) ..." 40,000

9.—Maidens and Coombe. For sewage dis-

posal works, and the provision of a
refuse destructor (Mr. P. ~Sl. Cros-
thwaite) 10,.508

9.— Stalybridge. For the provision of elec-

tricity plant (Mr. T. C. Ekin) 22.5.50

10.—Brighton. For street improvement works
(Mr. M. K. North) .5,774

10.—Carlisle. For the provision of public
offices (Mr. A. B. L0W17) 1,600

10.—Lymington. For sewage disjiosal works
(Mr. R. G. Hetherington) 20,468

10.—Paddlngton. For the provision of public
baths (Mr. Edgar Dudley) 20,000

10.—St. Annes-on-the-Sea. For electricity

purposes and laving out the esplanade
(Mr. T. C. Ekin) " 5,600

1".—Taunton. For water supply purposes
(Mr, W, O. E. Meade-King) 6.2-50

11-—Wallasey. For electricity, water, and
recreation purposes (Mr. T. C. Ekin) ... 21.8-59

11.—Winchester. For the extension of the
Guildhall (Mr. M. K. North) 6,701
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Municipal Worii in Progress and Projected.
Tkm SHt*r invitu tKf e<M>p«raHo» of Subtstob rsadert with a vine to malein^

accural at po$*ihl».

nftrmation givtn un<I«r tkU hMi4 oj compUU utU

The loUovviiig are among tlie more iiiiijoitaiit pro-

jected works of which particulars appear below

:

Buildings—Cardiff £11.500, Dublin £43,000, Seven-
oaks £4,000; housing and town planning—^Prestatyn;

roads and materials—Chelmsford £7,700, Rotherham
;

.-sewerage and sewage disposal—Windermere ; water
sujiply, gas and electricity—Ipswich, Doncaster.

—

Particulars of other works projected will be found
on our "Local Government Board Inquiries" page.

BUILDINGS.
Aberdeen T.C.—The Links and Parks Committee

recommend the extension of the esplanade, at an
estimated cost of £5,360.

Barnsley T.C.—The public baths are to be extended
at a cost of about £6,565. The new block will be
built at the rear of the existing baths, and will pro-
vide a swimming bath 75 ft. by 35 ft., around which
the seating accommodation and dressing boxes will

be on the amphitheatre plan. There are also shower
baths, twenty-four slipper baths, and a club-room.

Brighton T.C.—Tlie Pavilion Committee have in-

structed Mr. C. E. Layton to prepare sketch plans
and a description of the structural alterations which
he suggests should be made to the Royal Pavilion,

submitting, in the first instance, that part of the

scheme dealing with the proposed rearrangement of

the cloak-rooms.

Campbeltown T.C ^Plans have been passed for a

sanatorium pavilion at the combination hospital,

towards the cost of which £1,000 has been given by
Miss Greenlees.

Cardiff T.C The city engineer, Mr. W. Harpur,
has submitted to the Markets Committee plans of the

proposed Roath market extensions, at an estimated
cost of £11,500. The scheme includes the provision

of cold storage and extension of the carcase market
and slaught«r-houses. Proposals are also being con-

sidered for new weights and measures buildings.

Dublin T.C.—The question of providing a muni-
cipal art gallery, at an estimated cost of £43,000, is

being considered by a special committee of the

council.

Lincoln • T.C.—The council have resolved upon a

scheme to utilise the old filter-beds at Boultham (of

which there are .seven) for public baths. It is pro-

posed to provide accommodation for both sexes, the

estimated cost of the undertaking being £600.

Lewisham B.C The borough surveyor, Mr. E. van
Putten, has received instructions to proceed with the

necessary drawings and estimates for the erection

of a dispensary at Ladywell.

Retford T.C.—A scheme is being discussed for a

joint isolation hospital with the rural district council,

the estimated cost being £6,000.

SevenoaliS U.D.C.—A swimming batli is to be erected
at an estimated cost of £4,000.

Selby R.D.C.—The council have agreed to be re-

sponsible for one quarter of the total cost—such pro-

portion .not to exceed £2,500—of the proposed new
bridge over the Aire, provided that the Goole Rural
District Council pay a quarter of the cost, and the
West Riding County Council one-half, and that any
grant received from the Roads Board be deducted
from the total cost.

HOUSING AND TOWN PLANKING.
Guildford T.C— It has been decided to l.uild

twenty cottages at Slyfield Green.

Llandudno U.D.C-Plans and estimates for work-
ing-class dwellings, to cost £5,000, are under con-

sideration.

Market Boswortil R.D.C—Half an acre of land has
been purchased at Markfield for £50 for a hou.sing

scheme.

Prestatyn U.D.C.—A committee is considering a

scheme for the provision of workmen's dwellings,

at an estimated cost of £2,800.

PARKS AND OPEN SPACES.
Bridlington T.C. — It is proposed to purchase

several acres of land, at a cost of £14,000, from j\Ir.

Y. G. Lloyd-Greame, of Sewerby House, for the pur-

poses of a recreation ground and park. The land
adjoins the north sea front. At present when the
tide is up to the sea wall there is only a restricted

playground for the children. In the proposed park
a lake will be constructed for model yachting and
boating, and a cafe is to lie erected.

REFUSE COLLECTION AND DISPOSAL.

Horsham U.D.C—The Local Government Board
liave written intimating that they were prepared
to sanction the desired loan for the proposed refuse
destructor, not in connection with the electric light-

ing scheme, but under the Public Health Acts.
This, the clerk suggested, would mean a delay of

some two months in order to comply with certain
new formalities; while the delay would be very in-

convenient. The council have authorised the clerk to

interview the Local Government Board with a view
to facilitating matters.

Lewisham B.C The Works Committee recommend
tlie purchase of a dust van from Messrs. Glover &
Sons at £54.

Portsmouth T.C—^The rftjjort of the cleansing
superintendent, Mr. H. Hopkin.son, shows that there
are about 56,876 dry refuse receptacles in the town,
consisting of sanitary bins, old tins, buckets, and
boxes. A saving has been effected in several items
by tlie organisation of a more efficient method in

the carrying out of scavenging works. The intro-

duction of the trade refuse system last January had
caused a decrease in general refuse collection, and
assisted the extra work to be carried out. The mile-
age of streets scavenged amounted to 12,488 miles in

length. The amount of water used in street water-
ing for 1912-13 was 25,522,510 gallons. The night
flushers (men engaged in washing the principal
paved and asphalted thoroughfares) have expended
5,957,360 gallons of water on this job.

ROADS AND MATERIALS.
Atherton U.D.C—Street works are to be put in band

at an estimated cost of £2,814.

Bedweiity U.D.C—A new road from Pengam to Fair-
view is to be constructed at a cost of £700.

Bermondsey B.C.—The council have passed a resolu-
tion that all men engaged in the construction and
reconstruction and repair of roads and sewers and
unloading of barges be given twenty minutes' allow-
ance time in the morning.

Bexhill T.C—A new road to Cooden Beach is to be
constructed at a cost of £1,500.

Birmingham T.C. — Tlie Tramways Committee have
lieen authorised to widen Pershore - road, between
Pebble Mill-road and the tramway terminus at Cot-
teridge, except in Ten Acre-street, to a width of 50 ft.,

and to reconstruct the tramway in such thorough-
fare as a double line, at an estimated cost of £68,000,
of which £26,000 will be provided from the tramways
reserve fund.

Chatham T.C—£200 is to be paid for the purchase
of property for a widening scheme at the bottom of

East-hill, Luton.

Chelmsford T.C—It has been agreed to pave Spring-
field-road (to the Iron Bridge), Moulsham-street (to

N^ew Writtle-street) and High-street (to Shire Hall)
with wood at a cost of £7,700. It is expected that the
Essex County Council will contribute £3,856 towards
the cost, and application is to be made to the Road
Board for a grant.

Glutton R.D.C Street works estimated to cost £2,619
are under consideration.

East Preston (Sussex) R.D.C — The surveyor, Mr.
C. W. Leney, having reported that owing to damage
by the sea urgent repairs were required in two places

in Sea-road, Rustington, he has received instructions

to submit an estimate of the cost of reinstating the

road to a width of 18ft.

Haverfordwest T.C—On the recommendation of their

borough surveyor, Mr. W. Bevan, it has been decided

to purchase one of the Phoenix Engineering Com-
pany's "Patent" Tar Spraying Pumps to fix on their

vertical tar boiler.
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Leicester T.C.- Tlie Highways Committee looom-

meml extensive i>uichases of land nnd property for

the improvement of Slater-street and Frog Island.

Lewisham B.C Tlie Works Committee recommend
the Hcoeptance of the estimate of the borough sur-

veyor, Mr. E. van Putten, at £104, for making \ip

U,-utinoutli-pUice.

Limavady U.D.C.—The surveyor, Mr. S. Macartney,

liavinj; uri;ed that a beginning should be made with

steam" rolling the .streets, as these could never he

in a satisfactory condition until they were treated in

th.-it wav. the council have apreed to steam roll

MarUct-.-'troet.

Newry U.D.C The question oi responsibility for road

maintenance was discussed at a council meetins; last

week, when the clerk announced that he had received

a letter from the Down County Council dealing with

the maintenance of the nuiin roads. After

reading it he would advise the council to take no
action in the matter at present, as it suggested that the

district council should hand over the control of the

main roads to the county council, and he certainly

woidd not be in favour of their doing that. The
chairman and the other councillors were of the same
opinion, and ultimately it was re.solved to adjourn
the matter till next meeting.

Penrith R.D.C.—The council have by resolution ex-

pressed concurrence with certain representations

made by the Atcham Rural District Council (Shrews-
bury) with respect to^the maintenance of roads.

Among other things it was complained that the

present administration of the money in the liands of

the Road Board was most unsatisfactory both to road
authorities and road users, When the Road Board
was formed it was stated over and over again by
responsible JMinisters that the funds would be used to

ease the heavy burdens of the highway rates, instead
of which the practice of the Road Board in making
grants to local authorities made it conditional on
their ahso spending money in excess of their normal
expenditure, so that instead of easing the highway
rate the grants tended to increase it.

SEWERAGE AND SEWACE DISPOSAL.
Aberdeen T.C.—Part of the sewer in Union-grove

West is to be enlarged, and storin-water culverts are
to be constructed in Union-grove and Holburn-
street, at an estimated cost of £2,800.

Faversham T.C—The surveyor, Mr. S. P. Andrews,
at the recent council meeting reported that the new
sewage disposal scheme had been completed, and
that, with the exception of one or two minor adjust-
ments, the machinery was in proper order and work-
ing \ery satisfactorily.

Windermere U.D.C—The tender of Messrs. Firth, of
Derby, at £26,500, has been accepted for the contract
in connection with the sewerage and sewage dis-
l)nsal works scheme at Tower Wood.

WATER, CAS, AND ELECTRiCITy.

Billinge U.D.C—Particulars are to be submitted
of a scheme for the improvement of the preliminary
treatment of the water at Cobmoor, the construction
of a small reservoir, and the provision of larger pumps
for the No. 2 shaft.

Brighton T.C—The Lighting Committee has con-
ditionally approved a proposal by the electricity engi-
neer to construct new mains for supplying INIouls-
combe-place, at an estimated cost of £345." The profit
balance on the water undertaking is £4,327.

Doncaster R.D.C—A water supply scheme has been
submitted to the Local Government Board for
approval.

Hull T.C.—From the profit of last year's working
ot the electricity undertaking a sum of £7,7.55 has been
allocated to the reserve fund.

Ipswich T.C—It is proposed to expend £33,000 upon
the (-xteiisiou of the electricity undertaking.

Sunderland T.C—The nett profit earned by the
elect ricily undertaking last year was £6,247.

MISCELLANEOUS.
Birmingham T.C—Several proposals for tramway

extension and for the linking up of the various routes
in the centre of the city came before the council at
their meeting on Tuesday last. The scheme was
divided into thirteen sections. Two parts met with
the disapproval of the majority of the members, the
proposal to link up Broad-street with Colmore-row vid

Victoria-square being referred back to the Tramways
Committee, and the suggestion to connect Navigation-

street with Corporation-street vid Stephenson-street

being rejected. All the other proposals, including

that for a double line of tramwavs along Broad-street,

were passed.

Twickenham U.D.C—It has been agreed that in

future tlie regular hours of the council's carters shall

terminate at 1 o'clock on Satuixlays, instead of

4 o'clock, and that work aft«r that hour shall be paid

as overtime ; and t hat scavenging and cleansing work
on Sundays shall be paid as overtime.

Wick T.C.—The scavengers have had their wages
increased by 2s. per week, and the carters increased

bv Is.

Institution of Municipal Engineers.—At the meeting
of this body which, as reported elsewhere in this issue,

was held in London on Wednesday ot last week, the

attendance, in addition to the chairman, 'Mv. E. A.

Stickland, borough engineer of Windsor (past-

president), included ISIessrs. Horace Boot (London),
vice-president ; W. Matthews Jones (Chester), vice-

president ; C. Durie (Williton) ; John Robinson (Dar-

lington) ; H. Blewitt (jSIutford and Lothingland) ; W.
Louis Carr (Ruislip-Northwood) ; A. Angell-Smith

(West Kensington); A. H. Dykes (London); C. C.

Hancock (Warminster) ; J. C. Stevenson (Barton-on-

Humber) ; Arthur Culkin (Sculcoates) ; H. Cubitt

(London); H. C. H. Shenton (London); A. Winter
Oray (Lambeth) ; J. C. Hooper (Hitchin) ; Geo.

Gregson (Durham) ; Geo. Symon (Blaydon-on-Tyne)
;

and B. Wyand, secretary of the institution.

PERSONAL.

Mr. R. Dixon, borough engineer of Stratford-on-

.Avon, has had his salary increased by £25 a year.

Mr. S. O. Orchard, surveyor to the Taunton Rural
District Council, has had his salary increased to a

maximum of £200 a year.

Mr. W. E. Coles, surveyor of highways to the

Stratford-On-Avon Rural District Council, has had
his salary increased from £175 to £200 a year.

Mr. A. Toft, surveyor to the Bakewell Rural Dis-

trict Council, who is retiring after thirty years' ser-

vice, has been presented by the council with £100.

Mr. T. Hinchcliffe, late district foreman to the

Brighouse Corporation, has been appointed road
foreman to the Hebden Bridge Urban District

Council.

Mr. H. V. Snook, surveyor and inspector, to the
Petersfield Rural District Council, has been appointed
to similar positions under the Haslemere Urban
District Council.

Mr. C. F. Walker, of the Malvern surveyors' de-

partment, has been appointed junior surveying
assistant in the office of the countv survevor of

Worcestershire (Mr. C. F. Gettings).
"

Mr. Jesse Ellis, late of Maidstone, Kent, will have
the sincere sympathy of the very many municipal
engineers to whom he is known, on the death of his

wife, on Sunday last, after long suffering, at the age
of sixty-three. The deceased lady was buried at
ALvidstone yesterday.

Mr. J. Whalley, surveyor to the Aysgarth (Yorks")

Rural District Council, has been unanimously voted
£20 a year for travelling expenses. He intimated to

the council he should have to resign forthwith if

some grant was not made, as his medical man had
interdicted cycle riding.

Mr. Edward Willis, surveyor to the Chiswick Urban
District Council, has had his salary increased by
£50 for the present year to £650, with further annual
increments of £50 per annum on April 1, 1914. and
the two following years, making a total ultimate in-
crease of salary of £200 per annum.
Mr. J. M. L. Bogle, of the city engineer's depart-

ment, Liverpool, has been awarded the first prize oi
£100 in the Blaekliurn town planning competition.
Mr. Bogle is a Bachelor of Engineering of Liverpool
University, and it is a subject for congratulation
that a municipal engineer siiould have carried oft
the premier honours.

Mr. Edred Weeks, assistant in the public health
department ot the Rural District Council of God-
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stone, luis been ai)pointed surveyor and sanitary

inspector to the rural district council of Petersfield,

in succession to Mr. Howard V. Snook, who has re-

ceived a similar appointment under the Haslemere

Urban District Council.

Mr. George E. Wrigley. surveyor to the Sowerby

Bridge Urban District Council, has been apjiointed

out of 151 applicants to tlie position of borough

surveyor of Banbury, at a salary of £250 a year,

rising by increments of £25 to £350. Banbury is

just commencing a new sewerage and sewage dis-

posal scheme, which will cost nearly £40,000.

>rr. Ernest Minors, B.sc. (EngineeringV, of the city

engineer's department, Worcester, was on Monday
last presented with a Worcester Royal porcelain

afternoon tea set by the staff of that department, on

tJie occasion of his leaving to take up the position

of chief assistant to the borough surveyor of Darling-

ton, to which post he was recently appointed.

Mr. T. Collins, the surveyor to the Bishop Auck-

land Urban District Council, has just received in-

formation to the effect that his eldest brother, Alfred,

has been murdered in Paraguay, the motive, it is

understood, being robbery. It appears that the

deceased gentleman, who, with another Englishman,
carried on business in Paraguay, was found dead

outside of his stores, having been shot in the back.

Mr. A. S. E. Ackermann, B.sc. (Engineering),

Assoc.M.iNST.c.E., left England on the 1st inst. for

Egypt for the p\irpose of testing and reporting upon
the Shuman-Boys sun-power plant that has been
erected near Cairo. Lord Kitchener, who recently

inspected this plant at work, expressed the view

that it would be a great help to the development of

the Sudan and Upper Egypt, and wished the pro-

moters every success.

Mr. Edgar Purnell Hooley, m.inst.c.e., county sur-

veyor of Notts, has been appointed a member of the

Advisory Committee of the Road Board. Mr. Hooley
has had a long experience in municipal and county
engineering in all its branches. He has been from
the first a warm advocate of direct maintenance of

main roads, and has given expert evidence in a large

number of main road and engineering cases in the

law courts, at Local Government Board inquiries,

and before Parliamentary Committees. Between
1896 and 1902 he, wUh his then chief assistant, Mr.
J. Sander, designed and built the new county asylum
for Notts, entailing an expenditure of about £147,000,

the county council making him, with his jiartner-

assistant, a payment of £5,000 for extra services. In
1882 he was elected a member of the Institution of

Municipal and County Engineers, and is conse-

quently one of the senior members. He was presi-

dent of the institution in 1908.

Mr. William Paton, senior assistant in the Liver-

pool city engineer's drawing office, has retired, after

an active career, extending well over fifty years, in

the public service, first in the Royal Engineers as a

superintendent of the Ordnance Survey Department,
and the latter thirty-six years having been with the
corporation. iMr. Paton was selected and jjlaced by
Dr. C. F. Deacon, m.inst.c.e., the hydraulic
engineer, in sole charge of the large surveying
staff engaged on the site of the ijresent Lake
Vyrnwy and its extensive watershed during
the initial stages of the Liverpool water sup-
ply scheme, ijreparatory to application being made
liy the corporation for Parliamentary powers. Mr.
Paton now retires into private life with the sincere

wishes of his colleagues and many friends at the
nuinicipal offices, who have presented him with a

very_ handsome illuminated address as a token of

their esteem.

Mr. W. J. E. Biniiie, who jointly with Dr. H.
Lapworth prepared the paper on " Reservoir Storage
in Relation to Stream Flow," read at the summer
meeting of the Institution of Water Engineers at

Wakefield,* is forty-five years of age. He was
^educated at Rugby School and Trinity College, Cam-
bridge, where he olitained hononrs in the Natural
Science Tripos. On leaving the university he studied
engineering in Germany at the Karlsruhe Polytech-
nic School, and was afterwards articled to Sir Alex-
ander Binnie, his father, who was then waterworks
engineer to the Bradford Corporation. While with
him he was engaged on various preliminary survey
work in connection with the Nidd Valley scheme
for the supply of that town. He was then engaged

• SeeiTHE Sdevetob, June 27tb.

by the late Mr. James Mansergh, p.r.s., on the

Parliamentary survey work for the Birmingham
water scheme, on which he afterwards obtained an

appointment as assistant engineer under the direc-

tion of Mr. G. N. Yourdi, m.inst.c.e. He left the

Birmingham waterworks to join the .staff of the late

Sir Benjamin Baker, under whom he worked for

many years, first as resident engineer for the

western section of the Central London Railway, and
afterwards as resident engineer for the Alexandria

Graving Docks, Egypt. As his father had retired

from his appointment as chief engineer to the

London County Council, Mr. Binnie left Egypt in

1902 to join him as a partner in private practice in

Westminster, and since that date has been chiefly

engaged in connection with hydraulic works, includ-

ing the Alwen scheme for supplying Welsh water to

Birkenhead, and the Taf Fechan supply for Merthyr
Tydfil and surrounding districts. He is a Fellow

of the Geological Society, and has contributed papers

to the Institution of Civil Engineers and the British

Association for the Advancement of Science, among
other bodies.

Mr. .lohn R. Mead, who, as briefly announced in

last week's Surveyor, has been appointed borough
engineer of Ipswich, is only thirty-two years of age,

but has had exceptional opportunities of gaining,

valuable experience in the many branches of the

profession he has adopted. From 1898 to 1905 he
was a pupil and salaried as.sistant of Mr. George
T. Lynam, m.inst.c.e., e.s.i., &c., borough engineer

and surveyor of Burton-on-Trent, where, in addition

to being engaged on bridge widenings, tramways,
extensions to the sewage farm, and other works, he

was for about two years resident engineer on the

Me. John R. Mead.

Stapenhill and Winshill sewerage scheme, which
cost £50,000. In 1905 he was appointed general engi-

neering assistant to Mr. Chas. Brownridge, m.inst.

C.E., F.R.G.S., borough engineer of Birkenhead, under

whom he carried out a large scheme for the demoli-

tion of property, and the erection of dwellings under
the Housing of the Working Classes Acts, the con-

-struction of a boulevard 60 ft. wide, extensions to

parks, design of a large main outfall sewer into the

river, and for some two years was in charge of the

repairs, renewals and extensions to the whole of the

corporation's tramway tracks. Mr. Mead was in

1911 appointed deputy borough engineer and sur-

veyor of St. Helens, Lancashire, under Mr. Arthur

W. Bradley, m.inst.c.e., and in that town has been

engaged on extensions to the cemetery, culverting

Windle Brook, erection of a Carnegie library, tuber-

culosis sanatorium, school clinic, and new .schools,

in addition to assisting in the supervision of about

300 workmen, and the usual work in connection with

sewage works, markets, parks, destructors, and
cemeteries. The Selection Committee of the Ipswich
Council interviewed eight candidates, three of whom
appeared before the council, and it must be gratify-

ing to Mr. Mead to know that he was unanimou.sly

appointed to the office.
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FOR OTHER ADVERTISEMENTS
See End of Paper.

TTITCHIN RURAL DISTRICT COUNCIL.
^-*- APPOINTMENT OF INSPECTOR OF

NUISANCES.
The Council invite applications for the appointment

of an Inspector of Nuisances to be made at their Meeting

to be held on Tuesday, the 29th July, 1913, at No. 5

Bancroft, llitchin, at o p.m.

The district has an area of about 59,865 acres and a

population of about 18,066.

Candidates must not be less than 25 nor more than

45 years of age.

The salary will be £120 per annum, rising £10 per

annum to a maximum of £15<i.

Candidates must hold the Certificate of the Royal Sani-

tary Institute, or a Certificate from some other similar

examining body.

The OiHcer appointed will be required to perform all

the duties of an Inspector of Nuisances mentioned or

referred to in the General Order of the Local Govern-

ment Board dated the 13th December, 1910, together

with the Inspection of Dairies, Cowsheds, and Milksliops,

and the duties of an Inspector under the Housing
(Inspection of District) Regulations, 191(1, He must
reside in some central part of th^ district, and will be
required to devote the whole of his time to the service

of the Council, keep all necessary books and accounts,

and attend all Meetings of the Council. No allowance

will be made for travelling or other expenses, but the

Council will provide printing, stationery, and postages.

The Inspector will share an office with the Surveyor.

The appointment will be made in the first instance for

a period of twelve calendar months, and will be subject

to the consent of the Local Government Board and to

ihe provisions of the said General Order of the loth
December, 191(1.

Applications, on forms to be obtained from the Clerk,

to be made in the Candidate's own handwriting, endorsed
"Inspector," to be received not later than the 19th Julv,

1910.

Dated this 2nd day of July, 1913.

(By order of the Coimcil)

A. E. PASSINGHAM,
Clerk.

5 Bancroft, Hitchin, Herts. (612)

T\7'ANTED at once, ENGINEERING^ DRAUGHTSMEN with knowledge of Water,
Sewerage and Sewage Disposal Works. Apply, with
particulars of experience, age and salary required, to

Messrs. Willcox & Raikes, 63 Temple-row, Birmingham.

(610)

TTRBAN DISTRICT COUNCIL OF PENGE.^ TO PAVING CONTRACTORS.
The above Coimcil hereby invite Tenders for resur-

facing the undermentioned Carriageways within its

District with Asphalt, Macadam, or Bituminous Bound
Granite, or Tarred Slag Macadam :

—
Clarina-road 343 square yards.
Evelina-road 1,147 ,, ,,

Melvin-road 1,565 ,,

Ridsdale-road 3,263 ,, ,,

Arpley-road 1,004 ,,

Plans and Sections may be seen, and Specification and
Copies ot the Schedule and Form of Tender obtained
on application at the office of Mr. II. W. Longdin, the
Surveyor to the Council, Town Hall, Anerley, on and
after Monday next, July 7th, on payment ot one guinea,
which will be leturned on receipt of a hond-fidc Tender.

Sealed Tenders, endorsed " Tender for Resurfacing
Roads," to be delivered to me, the undersigned, not
later than 12 o'clock noon on Monday, the 14th dav of
July. 1913.

^

The Council does not bind itself to accept the lowest
or any Tender.

(By order)

ARTHUR E. EVES,
Clerk to the Council.

Town Hall,

Anerley, S.E.

3rd July, 1913. (613)

piTY OF birmingha:\i.
The Public Works Committee are prepared to

receive applications for the appointment of Engineering

Assistant in the ( 'ity Engineer and Surveyor's Depart-

ment, at a salary of £150 per annum.
Preference will be given to those Candidates who

have had special experience in works ot sewerage, and ai'e

Associate Members of the Institution of Civil Engineers

or hold the Testamur of the Institution of Municipal

and County Engineers.

Age not to exceed 35 years.

It will be a condition that the person appointed shall

subscribe to the Superannuation Scheme, and shall

devote the whole of his time to the duties of his office.

Applications, in the Candidate's own handwriting,

stating age, qualifications, present and past experience,

together with copies of not more than three recent

testimonials, and endorsed " Appointment of Engineer-
ing Assistant," to be sent to the undersigned not later

than Tuesday, the 15th instant.

Canvassing, either directly or indirectly, wiU be

considered a disqualification.

HENRY E. STILGOE,
City Engineer and Surveyor.

The Council House,

Birmingham, July, 1913. (609)

pITY OF COVENTRY.^ ENGINEERING ASSISTANTS.
The Corporation of the City of Coventry are prepared

to receive applications for the following appointments :
—

(1) An Engineering Assistant at a salary of £150 per

annum. Candidates must be thoroughly qualified

persons, not less than 25 years of age, and must have
had experience ia important general works of a Munici-
pal Engineer's '3ffice.

(2) A Junior Engineering Assistant, at a salary of

£80 per annum. Applicants for this appointment must
have had experience in a Municipal Engineer's Office,

and be good draughtsmen, and able to survey and level

accurately.

.Vpplications, in (Jandidate's own handwriting, stating

age and full details of experience, accompanied by
copies of not more than three recent testimonials (which
will not be returned), and endorsed " Engineering
Assistant" or "Junior Engineering Assistant" as the

case may be, to be sent to the undersigned not later than
Wednesday, the 16th July, 1913.

Canvassing, directly or indirectly, will be deemed a

disqualification.

J. E. SWINDLEHURST, m.inst.c.e.,

City Engineer and Surveyor.

Saint Mary's Hall,

Coventry.

July 2nd, 1913. - (611)

A LDERSHOT URBAN DISTRICT COUNCIL.
-^ TO ROAD FOREMEN.
The above Council are prepared to receive applications

from suitable persons for the appointment of Road
Foreman in the Urban District.

The age of applicants must not exceed 45 years, and
they must have had a thorough experience in the con-
struction and maintenance of roads in tar-macadam,
bituminous binders, lVc, laying of kerb and channel,
sewer work, and thoroughly coraiietent to supervise and
organise manual and team labour.

The wages offered are o's. 6d. per week, rising to a
maximum of 45s. per week.

Applications, stating age, experience, present and
previous appointments, accompanied by copies of th e
recent testimonials, to be sent to the Clerk, W. E.
Foster, Esq., and endorsed " Road Foreman," by
Tuesday noon, 15th inst.

Canvassing will disqualify any Candidate.

(By order)

F. C. UREN,

Surveyor's Department,
Municipal Buildings,

Aldershot.

July 2nd, 1913.

Surveyor.

(60S)
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The Relations of the Consulting Engineer and the
Municipal Engineer.*

By Jl. (J. H. SHENTON.

There .slioiihl lie no antagonism lietweon llio roii-

siilting engineer anil the nimiiciiial engincei'. They
are both ineinlieis of the sauic i^rofession, and for

that reason should t'arefnlly study their coinnion

interest. Signs arc not wanting that tlic t^nie is

ripe for combination among engineers with the

object of improving tlieir standing and general wel-

fare, and tlie prc-^ent jiuper is written with tlie object

of furthering this end. There is absolutely no <iif-

ference in status between the two branches of the

profession. Wc aie all engineers, we all .start level,

we all receive much tlie same education and train-

ing, and eventually elect to specialise or to take up
muuiciiial appointments, or work in some other

braiicli of the profession not under present con-

sideration. Witliout doubt, a great municipal engi-

neer of long experience is a better man juofessionally

than a consulting engineer of smaller experience,
ajul similarly a great considting engineer is profes-

sionally of more importance than a municipal engi-

neer of lesser attainmeuts. This may lie a truism,
but it needs to be understood properly in order that,

when they liave to work together, the .senior man
(as regards experience and attainments) should take

the lead witliont any feeling on the part of his

friend, the consultant or salaried official, as the case
may be, that he is being treated with want of proper
con.sideration.

The combination of all ilasses of engineers into
one l)ody is not beyond hope, but the combination
of engineers of a particular class should not only be
quite possible, but may well be attenjpted at the
present time. For instance, all engineers holding
iuunici])al apjiointments coidd cond)ine very easily,

but in tlie author's opinion such combination would
be incom])lete, because it would leave out a very
large nundier of men who advise as to the construc-
tion of some of the most important works of local

authorities—viz., the consulting engineers. A diffi-

culty at once presents itself as to who shoidd
be included in such an organisation and who
should be excluded. It is not to be denied that
there is a certain number of consulting engineers
whose experience does not entitle them to call tlxem-
selves "specialists," and whose knowledge of tlie

subjects upon which they undertake to give advice
is inferior to that of the average municipal engineer

;

persons whose knowledge on all matters not pertain-
ing to municipal work may or may not be great, but
who are looked upon with considerable disfavour,
and justly so, by those municipal engineers with
whom they may have to work. Any man, however
limited his knowledge may be, is at the present time
able to write the letters C.E. after his name, take
an office and give advice, and if he pos.sesses influ-

ential friends and a plausible manner he stands a
good chance of obtaining work with which he is

quite unqualified to deal. There ought to be .some
method whereby such persons should be prevented
from advising as to the spending of public money.
On the other hand (and it is necessary to be per-
fectly frank) there are many persons holding posi-

tions in municipal or district council offices who
by no stretch of imagination can be considered
worthy of the title of "Engineer." In the author's
opinion a district surveyor is, or should be, an
engineer ; yet in small urban and rural districts, and
even perhaps in some boroughs, where the salaries

paid to the district surveyors are too small to tempt
experienced men to act, men of a very inferior type
as regards experience are frequently employed.
Ignorant councillors are frequently of opinion that
if a man is a good bricklayer or tradesman he is an
engineer, and they employ him as their surveyor
partly from motives of mistaken economy, and
largely because they prefer to have someone to w-liom
they can dictate, and whom they will treat with very
little re.spect. thinking that thereby they, being
omniscient in all matters pertaining to the sur-
veyor's department, may have the ruling hand. In
this way the dignity of the engineer's position is

• Paper read before a meeting of the Institution of Municipal Eu<;i-
nccrtj, in the council chumber, Ko. 1 Soiitliamptou-row, Loudon. W.C.,
on Wednesday, Juue 25th.

lowered, and an enormous waste of public money
takes place.

The pro[)erly trained and qualified man, whether
lie is a municipal or a consulting engineer, looks
with considerable <lislikc on the two classes of
amateur engineer meiit-oned, and he would like to
see the profession so organised that the incompetent
I)ei-.son should find it as difficult to call himself an
engineer as to call himself a lawyer or a doctor.
How-ever, on this point one must carefully avoid
coming to a false conclusion. There are many good
engineers whoso early training was that of a dif-
ferent calling, liut who jios.sossed such ability that
they forced themselves forward, gaining experience,
it may be, in a very luimble station, and finally
taking their places in the profession as honoured
members with absolute justice. It is therefore
necessary to consider whether many of the men who
<-ause so much annoyance by undertaking work for
which they can show no proper qualifications, and
by doing it for an entirely insufficient remuneration,
are not often persons of considerable ability wlioni
it would be difficult and unwise to treat as being
completely outside our ranks. The very fact that
they possess the assurance to undertake engineering
work suggests the possession of one of the qualities
most necessary to all engineers—viz., pluck. Those
men, whatever their previous condition may have
lieen, may be quite capable of gaining the necessary
exjiericnce and training to quality them as engineers,

,

but till they have done so, whatever their age and
l>os:tion may be, they can only he regarded as
juniors, and should be treated accordingly. In that
ca.se the local authority who tried to employ such
unqualified persons in chief positions, or as con-
sultants, should be prevented in the same way as
they could be prevented from aiJiiointing a medical
student to the position of medical officer. Leaving
out of our consideration the inexperienced class of
men on both sides, we may consider the remainder

.
as belonging to one class, and these ought to be able
to unite for their common good.
The most important question at the present time is

,
that of remuneration. No engineer ought to be made
to work for insufficient payment. The municipal
engineer is sometimes a perfectly competent spe-
cialist, and can advLse his council better than any
consultant upon a given matter outside his ordinary
duties, but when he does .so without receiving proper
fees such as the consultant would charge he is

I
doing the profession serious harm. He is ranking
himself with a sort of consultant who ijrepares
schemes for nothing, or who obtains work by offer-
ing to do it at a reduced commission. in the
abstract one must condemn such practices utterly,
but such is the unfortunate condition of the profes-
sion, owing, however, entirely to lack of organisa-
tion, that the municipal engineer may be forced to
do w-ork quite outside his ordinary duties without
charge, in order to keep his position, and the con-
sultant may be forced to w-ork for nothing in the
hope of being able to make a living some day. This
is entirely wrong, but it has been done. There is

only one remedy : we, as engineers, should combine
and organise for registration, so that the incompetent
men may be excluded from the ranks of those wlio
act in chief positions, and when this has been done
we shall be able to refuse to work except to a proper
scale of charges : and, moreover, we ought to be
prevented from doing so. Means must be devised
whereby it is made impossible for local authorities
to obtain the services of their salaried officials or of

consultants except by paying proper salaries or
proper fees. In this matter the assistance of the
Local Government Board is required, and it is not
beyond hope that such assistance would be given
if once the profession were properly organised. It

is perfectly clear that the board have tlie greatest
dislike to the employment of unsuitable persons by
local authorities, and that even at the present time,
as far as their powers permit them, they do very
good work in refusing to sanction loans for unsuit-
able schemes prepared by incompetent persons.

It is urged at times that the municipal engineer
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i-; unfairly taking up tlie work of the consultant.

This, in the author's opinion, is quite incorrect, for

it is oliviously the houiulen duty of a municipal

engineer to give his hest services to liis enii)loyer.-',

and so long as lie can do the work, and his rennine-

ration is adequate, the consulting engineer has uo

eronnds for complaint. Where a consultant is called

m U> advise a. local authority, his work should he

(lone in such a way as to assist and strengthen the

jiosition of tlie municipal engineer, and similarly

the municipal engineer should work with the con-

sultant so as to ensure the success of his work in

every possible way, both sides avoiding doing any-

thing likely to bring the profession into disrepute.

In the author's experience these relations are gene-

rally quite satisfactory, but it would be of consider-

able interest to learn the experience of others upon

this point.

.V consulting engineer is sometimes called in by

an authority whose siuveyor is a man of knowledge
and experience, but whose services are entirely

undervalued and underpaid by his council, and
whose position is the reverse of i)lea.sant. It is pos-

sible in such a case for the consultant to insist upon
proper respect being iiaid to such a man. and he

should make it his business to do .so and to help him
to advancement in every way possible, as the council

are likely to attach imi)ortauce to the action of the

consultant and to the degree of respect with which
he treats the surveyor.

It may be asked whether it is possible, after all.

to make an exact distinction between the man who
IS an engineer and the man who is not? In the

author's oijinion there is no difficulty whatever in

deciding whether a man is a qualified municipal
engineer. It is not at the present time a questimi

of examinations passed, of pupilage or of member-
ship of societies and institutions. It is simply and
solely a matter of training and exijerience, and
unless a man has been occupied for an extended
period on municipal engineering work he caiuiot by
any possibility be rightly called a municipal engi-

neer. A civil engineer is not necessarily a muni-
cipal engineer any more than a doctor is necessarily
a medical ofticer. Similarly with regard to con-
sultants, the consulting engineer is a specialist, and
this implies that he has made a special and ex-

tended study oT some particular branch of engineer-
ing, such as waterworks, sewerage, or electx-ical

work. He is an export in some ("uticular work,
and it is obvious that he is sailing under false

colouis if he calls himself an expert unless his know-
ledge and experience of the particular work he
undertakes are extensive. It is very desirable that
eiigijieers in private practice who tuiderlake to do
wurk upon which- public money is .spent should be
carefully registered, not simply as engineers, for

that term is too vague, but as water engineers,
gas engineers, sewerage engineers, tramway engi-
neers. Ac, as the case may be. It is, after all, a
simple matter for a man wlio poses, say, as a gas
engineer, to sliow that liis experience is sucli as to

qualify him to give advice on that subject; if he
cannot he is not tit to advise as to the spending of

public money on gasworks. Municipal engineers
can help their consulting brethren on this point
greatly by urging their authorities to see that their
consultants on any ])articular work are really s|)e-

cialists for that work, and not for something else.
They can also assist very materially by joining ener-
getieally as a l)od.v in any scheme for combination
whicli nuiy be forthcoming for the better organisa-
tion of the profession.

POINTS roil DISCUSSION".

(1> The proper qualifications of the nuinicipal
engineer.

(2) The luoper qualifications of the consulting
engineer.

(3) How to i)revent local authorities from em-
ploying—

(o) Incompetent persons in municipal engineers'
positions

;

(M Incompetent persons as consulting engineers.

(4) The inclusion or exclusion on municipal work
of persons whose training and experience is insuffi-
cient to qualify them as engineers. Should these
persons be considered as juniors qualifying for the
position of engineer, or how should thev be re-
garded ?

(5) The position of the municipal engineer who is

doing consulting work without receiving proper pav-
ment.

(G) The position of the consulting engineer who
works without receiving proper payment.

(7) The ways in which the consulting engineer and

the municipal engineer may help each other.

(8) Tlie lietter remuneration of muni<?1pal engi-

neers, and the combination of botli classes of engi-

Hi-crs fur the improvement of their iirofession.

A discussion, which we report herewith, followed

the presentation of the foregoing paper at the recent

meeting of the Institution of Municiiaal Engineers.

DISCUSSION OF MR. SHENTON'S PAPER.

Mr. Arthur .1. Martin wrote as follows:—
"Many thanks for your interesting paper. I am

sorry that I shall not be alile to hear it lead and
discus.sed. With your opening statement I cordially

agree. fTliere is no room for any antagonism between
the consulting engineer and the municipal engineer.

Whatever superlicial points of difference there may
be, their real interests are identical. There is no
impassable barrier between the two spheres of work.
.Any municipal engineer may become a consulting

engineer, and it would be very poor policy for him
to undermine a calling in which he may ultimately

engage. The consulting engineer, on the other hand,
cannot afford to depreciate or lower the prestige of

that branch of his profession with which municipal
authorities are most in contact. It would be a great

mistake to magnify the points of difference betvveen

one body of engineers and another, and any attempt
to deal with them in a spirit of antagonism would
lie suicidal. I can conceive no more grievous mis-
fortune for our profession than a conflict between
the various branches of it. W'e have vital interests

which need protection, but a profession divided
against itself is powerless to look after its own in-

terests. If, therefore, as you state in your paper,
there are questions outstanding between one Ijrancli

of the profession and another, let us deal with them
by way of friendly discussion and an honourable
understanding. It would be fatuous to look for a

liermanent solution along any other lines. The need
for protecting the pviblii; against incompetent men
who pose as engineers is urgent, liut the British
(lulilic is morbidly suspicious of 'rings,' and in

their present temi)er I fancy they would rather that
a hundred local authorities were victiimised by un-
qualified engineers than that one man who by any
stretch of imagination might be considered an engi-
neer .should be excluded from practice. Any pro-
posals in the direction of registration should there-
fore be framed on the most moderate lines, and with
the utmost consideration for those men of undoubted
ability who have not had the advantage of a regular
engineering training. The questions of remunera-
tion and conditions of emiiloyment are very difficult,

and it would be a mistake to try to legislate on
them withnut .some consultation with the various
associations representing the local authorities wlio
emjjloy us. They are reasonable men for the nic.ftt

l>art, and .should fall in with any regulations framed
as much in their interests as our own. But they
would certainly resent anything which looked like
an attempt to restrict competition or put up fees

:

and it is sheer waste of time for one side to try fo
make rules for the game if the other side won't con-
sent to abide by them."
Mr. W. M.4TTHEVVS Jones (Chester) said the author

of the paper had touched on some aspects of the
relations existing between the municipal engineer
and the consulting engineer. The con.sulting engi-
neer, as a rule, was calle.l in by the council, and at
once became toii dog. He knew nothing, as a rule,
of the local conditions. He pumped the municipal
engineer to find out all about these, and when he
knew all he wanted to know he considered he was
the man to carry out the work. He (Mr. Jones)
thought some steps should be taken with a view to
some sort of combination to stop undesirable men
from getting such a position. Recently an architect
was employed by a local authority to carrv out a
sewage scheme for an outside district, at a" cost of
£8,(XK). He had many friends on the council, and
Uiat was why he got the job. A Local Government
Board inquiry was held, and the man appointed told
the inspector what he had done. The inspector
found out that he had been advised by some London
engineer, and that the architect could not explain
the details of the scheme. The council, of course,
were to blame for employing this man, and councils
should be stopped from doing this sort of thing.
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Another :iutliuiit.v I'liiiiloyed a well-known Lmiilon

ongineei- to ciiiry ont the sewage scheme. The first

estimate was i;-ir),0(H), ami it worked out at CTD.ODO,

and was not a success, extensions of the works

having l>ecoine necessary. The council discussed

what was best to he done, whether to call in another

engineer (which the surveyor advised) to comiilete

the works or not. It was said in effect: "If we
emi)loy another engineer we shall have to pay him
his coinrTiission, and as soon as he got that he w.ll

clear out. We must engage the borough surveyor,

and thus have somebody we can kick." The borough

surveyor was considered quite capaljle of carrying

(Hit the sclieme, and the council asked him to do it.

It should he properly defined where the consulting

engineer sliould he called in—for what sort of job

—

and where the borough surveyor should he called in.

The present state of things was very unfair, because

there were certain niemhers of the council who said

to the sm-veyor "You should do this," while others

said "You should do tliat," with the result that the

surveyor was between the devil and the deep .sea.

He said at once that the consulting engineer should

be called in. He would go further and say that

medical officers should he stopped from interfering

with the borough surveyor. In many cases the

medical officer took upon himself to test drains,

supervise drains, and serve notices. He called upon
the surveyor to supply men to carry out the work,
and the work of the surveyor had thus to be done
under the supervision of the medical officer, wiu) in

theory might know something, hut who in practice

knew absolutely nothing.
Mr. Horace Cubttt, A.it.i.r...\. (London), asked if

the term "consulting engineer" as used was not a
misnomer. .V lot could he said nowadays for the
existence of capable consultants in any liranch of

constructional work, for they who wei-e engaged in

that work came across special classes of work where
they would he glad to have the advice of someone
who specialised. Tlie consulting engineer, however,
.IS he appeared in municipal work, rather seemed to

go contrary to his name. Instead of acting as con-
sultant, the practice was for him to have charge of

and carry out works over the heads of the pernuinent
officials, in.stead of acting with those ofhcials, and
advising tfiem what from his experience was the
best thing to do. He was interested in what the
author of the paper said about registration. Archi-
tects had heen dealing with that matter, and had
come to the conclusion that the only way they coidd
get registration was by limiting it as much as ijos-

sihle. The engineer, like the surveyor, .seemed to

be in rather a worse position, for the term "engi-
neer" was so comprehensive. The surveyor had
moie trouble in defining his position than tlie archi-

tect, and the engineer had far more trouble in ex-
plaining what he was than the surveyor. The man
who looked after a gas engine at a factory was an
" engineer," and it appeared therefore that engineers
in trying to get registration were up against a diffi-

cult job. The Ciovernment would not interfere with
people carrying out constiuctiomil work. They
might prohibit [leople from asserting that they
belonged to a certain class, hut they would not pro-
hibit them from doing any work. Then there was
the question of combination, which was a very im-
portant matter in all professions. The only point
was wliether this institution (the Institution of

Municipal Engineers) had a strong case when com-
l>ination was mentioned, inasmuch as they were a
striking instance of the effectiveness of breaking
away from combination. He seriously thought now,
when the institution had olitained a certain position,
and a great many of its aims, that there was a great
deal to be said for the view that in due course muni-
cipal engineers should come together and go forward
with the greater strength which they would possess
acting together, than that they should continue to be
represented by two sets of bodies. He felt in a way
that he was a little bit of an outsider in regard to
the subject of Mr. Shenton's paper, as now he no
longer held a municipal appointment, and he did
not consider himself sufficiently competent to advise
other people, except on architectural matters, as re-

gards which, such was the pluck of the average engi-
neer that, no matter what his training had been, he
felt perfectly competent to put up any class of build-
ing \\ithout asking anyone's advice with regard to it.

Mr. A. H. Dykes (hon. secretary of the Association
of Consulting Engineers) thought the last speaker
liad rather hit the nail on the head when he stated
that the term "engineer" was so comprehensive.

.\s Mr. t'ub:U liad truly said, anyone could call

himself an engineer, .-ind there was no likelihood of

getting any legishilive action which would deline
what an engineer was. It had been liis fate to con-
sider the question of delin'ug one branch of engineer-
ing-that of the consulting engineer- for he held the
position of hon. secretary of the Association of Con-
sulting Engineers. The definition of a con.sultiug
engiiieer finally arrived at by the association was
that such a person should i50ssess the necessary
<pialificati(ui of one or more of the various branches
of engineering, that he should devote himself to

advising, that he should have his own office or staff,

and that he shoidd not he directly or indirectly
affected by connuercial interests to such an extent
as would affect his judgment in his advisory posi-
tion. This was designed to provide that the con-
sulting engineer should he so situated as to be able
to give impartial advice, and not have commercial
ties which miglit infl\ien<-e his acfon. It was a fact
that the term "consulting engineer" was a very
loose one indeed, and that nothing prevented a man
from calling himself a consulting engineer. It

.seemed to the large body of consulting engineers that
ihe time had come that they should hand them.selves
together to form an association l)y which the public
miglit know that 'if they applied for advice to the
meml)ers they would be able to obtain it from men
in a position of independence. The association
made no attempt to prevent anybody calling them-
selves consulting engineers ; what they relied upon
was in bringing together a body of men whose quali-
fications were above reproach, and whom the public
and local autliorities—and he spoke as a memlier of

a local authority and a member of conunittees

—

might appeal to for the right class of man. This
was one way in which they were educating the
public in this matter. He was rather struck with
the suggestion that there w-as an antagonism between
nuuiicipal engineers and consulting engineers, but
he w-as bound to say that in his own practice he
had never experienced this. The municipal engineer
nowadays was a man who was occupied a great deal.

He generally gave very full value for the reniunera-
tion he received. He might be called upon to under-
take a scheme which might possibly be outside his
usual work, involving a large amoiuit of Parlia-
mentary work, and experience of CTbnunittces of

the Houses of Parliament. In nine ca.ses out of fen-

he had to do Ibis without additional lenuuieration,
and he and Irs staff were involved in a rush of work
outside their ordinary duties, much of which had
to be put on one side for the time being. This was
not good for the work of the nuuiicipal engineer's
department. It might also happen to the nuuiicipal
engineer that his committee were divided on the
subject at issue, and strong sides might be taken for

and against the proposed works. If the engineer, as
he must, took a line on one side or the other he
sometimes involved himself in trouble with certain
memhers of the local authority. This sort of thing
sometimes happened, he did not say it always did.
In' the circumstances many niunii'iiial engineers
came to the conclusion that it was better to call in

the services of an experienced consulting engineer.
If the local authority did not call in a man of expe-
rience that was their fault—one could not prevent
them. That would iirohably happen as long as the
world went round. If they did call in a man of

exijerience he should be a considerable help to the
municipal eng'neer, for the two could work together
f(jr the mutual good of the undertaking and for tlie

benefit of the locality for which they were acting.
He couUl not see at .all why there should be any
friction by the consulting engineer being called in.

Naturally the consulting engineer paid a great deal
of attention to the local knowledge and exjjerience
of the municiiial engiieer, and they could put their
heads together and devise the scheme. There was
no reason why friction should arise in such circum-
.stances than there should be in the case of the town
clerk and counsel. If a difficulty arose with respect
to a local question in tlie town clerk's department,
the town clerk frequently suggested that the council
should take counsel's opinion. He wanted his own
opinion strengthened and confirmed by consultation.
In the same way the engineer should be entitled to
ask for expert assistance and to collaborate with the
consulting engineer upon debatable engineering
points when they arose. He did not think there

could be any question of the municiijal engineer's
time being unfairly taken up with the work of the
consultant. If the engineer could carry out the
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work, and icceivcd tlie iJioiier reuiuneratiuii, nobody

could objei't. It wa.s for him to decide whether the

work was pail of the duties of his engagement. What
he objected to was tlic municipal engineer being

asked to do a large amount of work for which he

received no remuneration, and if by a chance any-

tliiiig went wrong he got a good deal of blame, with-

out getting any credit if everything came out all

right. A.s regarded llie qualification of municipal

engineers, that was for the profession itself to de-

cide. The nicu composing a body were obviously

best able to decide what the (lualifications of the

members should be. ju.st as the members of

the Consulting Kngineers" Association laid down
what were the (jualifications of meml)ers of

their association. There was no difiiculty.

.-aid t!ie author ot the paper, in decidin-r

whether a man was a qualified engineer. '' It is

not," he said, "at the present time a question of

e.\aniinations passed, of pupilage, or of uienibership

of .societies and institutions. It is simidy and solely

a matter of training and experience, and luiless a

man has been occupied for an extended period on

municipal engineering work he cannot by any iio.s-

sibility I'e rightly called a municipal engineer."

But how was an outside body, how was the public

to know, and to be able to judge what were the ex-

perience and qualifications of engineers.' He appre-

hended that could only be arrived at by taking the

views of some recognised associabion, and that was
the v)urpose intended to be served by the Institution

of Municipal Engineers. The Association of Con-
sulting Engineers iilaced a large amount of power
in the hands of the members, and before any mem-
ber could be admitted his nominatiion Inul to be

pas.sed by the committee, and afterwards conflrnied

iiy the full association. It was insisted that a mem-
ber .should be a corporate member ot the In-stitutiou

of Civil Engineers, or of the Institutions of Elec-

trical or Mechanical Engineers, which bodies, it

might be stated, were gradually making the qualifi-

cation for admission stronger and stronger.

Mr. Horace Boot (London) remarked that with
respect to the question of the consulting engineer
and the municiijal engineer they would agree that

one should very largely involve the other. Those
who had been in municipal life knew that many knotty
problems came up for consideration, and if it were
the i)ractiee of all engineers in municipal employ to

appeal more frequently to a higher authority, or

ratlier to the specialist in a particular branch, as the
sagacious town clerk did on every conceivable
occasion, the better it would be for the municipal
engineer. The town clerk never accepted any respon-
sibility upon his own head. Whenever a difficult

iiuestion arose with respect to which he might be
blamed, he advised the corporation to take counsel's
opinion, although he was probably quite as com-
lietent as counsel to give an opinion. Being a lawyer
he wisely said to himself. "Why should I, receiving
a salary, take upon myself a responsibility for which
I am not paid ? " He had so educated his council
that they thought him an exceedingly wise man for
the position. It was to be hoped they would see a
similar state of things with the municipal engineer,
who was undoubtedly a most over-worked and under-
paid official, and the most knocked about by the
council, because, of course, every comicillor "knew
something about" engineering— being builders and
contractors in various ways. What borough engi-
neers had to put up w-ith through the ignorance of
their masters was such that no "official should take
office without insisting that he should be properly
remunerated. If he was desirous of improving his
position financially by doing work outside the scope
of his engagement he should be paid some sort of
percentage or receive a stated remuneration. What
was Ins position if he did not receive this ? Not
only was he carrying on the multifarious duties which
were more than one man could look after even with
an efficient staff, but he ran the risk of his council
pointing to something which they criticised as a
faihire. That was unfair to borough engineers, and
if this institution could do anything in the matter it
should try and bring home to councillors a sense of
their duty to the ratepayers—viz., to see that public
money was spent in a proper wav, and some of it
given to the surveyors. The town clerk always
managed to get more money for his services than the
eiigineer, for what reason he, as an old municipal
othcial. liad never been able to ascertain, seeing
that 90 per cent of the duties of the town clerk could

bo performed by any ordinary skilled clerk. If the

engineer suggested tliat outside assistance should be

obtained there seemed to be an idea that he was not

sufficiently conqietent, though this might not be the

ca.-e at all. If engineers as a body could combine
to present a .solid front councils would in time look

up to them as they did at present to the town clerk

when that official suggested that counsel's opinion

should be taken, and they would be a happier lot.

and instead of any hint of antagonism the consulting

engineer would lie, as he ought to be, the greatest

friend of the bjroiigh engineer. With thegreatest respect

to borough engineers who desired to lead a happy
life, especially tho.se in small towns, he would ask

them not to be so much afraid as they were in

obtaining outside assistance. By this means they

threw the responsibility upon the man called in and
shared in his success, while if things went wrong
the liorough engineer scored tremendously, because

he would be called upon to put right the things that

had gone wrong. So far as he could see the paper
was a very valuable one. It tackled a subject whicii

few engineers had the pluck to tackle simply becau.se

there was a suspicion of antagonism in it. The author
referred to registration, and one of the si>eakeis stated

that the term "engineer" might mean anything,
hence the necessity for registration. It appeared to

him (the speaker) disgraceful that a fitter in a
shop, who might be a good mechanic, should call

him.self an engineer, and so mislead the public as

to his qualifications. It was a standing disgrace to

the Institution of Civil Engineers that they had liot

had the pluck or courage to tackle this problem. It

was lor them as premier institution to show the vay
and take steps to prevent the term "engineer" beiufi

utilised in the wide sense it was. The "engineer"
who was a mechanic w-as no more an engineer than
the ordinary layman was a cleric. He was a trades-

man with a trade, and though he might be quite a
good mechanic it was wrong to describe him as I'.n

engineer. With respect to the cases mentioned by
Mr. Jones these were the fault, not of the borough
surveyor, who was probably not consulted, but of

the council in choosing whom they liked. As to the
question of remuneration, that was intended to be
dealt with by the association at some future date.

They all as engineers considered themselves very
badly paid, but how were they to increase the re-

muneration and make themselves worth more was a
wide subject, and could be left for consideration to

another evening.

Mr. Louis Care (Euislip-Northwood) seconded the
vote ot thanks, and said he was in the fortunate
position of having a council who listened to his sug-
gestions, but he agreed this was not always the case.
If a surveyor had a decent council there would as
a rule be no trouble with respect to calling in con-
sulting engineers on certain matters on which they
.specialised. This was particularly advisable in the
case of small di.striets. He had called in a consulting
engineer with respect to sewage works, and be
certainly did not feel tlaere was involved any question
of a loss of professional standing. He had known of
cases, however, where the calling in of advice had
proved unfortunate for the surveyor. He thought that
the position called for action by a strong body of
united societies whose representations could be
placed before the local authorities in the hope that
they would be considered, and that the grievances of
surveyors who had been badly treated would be
remedied. He had per.sonally been able to help two or
three unfortunate surveyors who had had to leave
their district owing to the way they had been treated
over trivial matters. At the present time he had
the question of a cemetery under consideration. He
had provided the design for the ceniet-jry, but he
considered that the council might very well call in
an expert to improve upon his ideas. The council
looked at the matter fairly, and had decided to call
in the services of an expert to decide upon the
question of laying out, including the constru -lion of
roads and drains He believed in the consulting
engineer, and that the surveyor should not take
responsibility for too much, and he felt that as time
went on they would come to take a right view of
the joint action of the borough and consulting ens-'i-
neer.

Mr. H. C. H. Shenton. in reply to the discussion,
said that one or two .speakers seemed to think he
had stated that he had noticed antagonism between
the consulting and the municipal engineer. What
he had done was to ask the question whether such a
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thing existed, chiefly because though he had not come
across it himself lie h<ad occasionally heard surveyors

speak in a manner which liinted that they had l)een

rather badly treated by the consulting engineer. He
considered that the renuirks of Mr. Jones were

extremely valuable. That gentleman had alhided to

particular cases where the consulting engineer became

top dog and generally made himself absolutely ob-

jectionable to the municipal engineer. The case.^ Mr.

Tones had quoted showed the importance of obtain-

ing the services of a consulting engineer who actually

had a special knowledge of the work he was called in

to advise upon. He (Mr. Shenton) had known of a

case in which a railway engineer undertook to build

a cold storage block, and made a great mess of it,

tlie result, of course, of attempting to do something

lie knew nothing about. The interference of the

medical officer had been referred to. and to these

might be added tlie analytical chemist and bacterio-

logist. This was a great nuisance to the .surveyor,

iuid recalled the advice they had lately received

from the Local Government Board with respect to the

intercepting trap and the harmlessness of sewer gas.

Then they had the Royal Commission telling them
that crude sewage might be purified by salutic,and the

researches of Dr. Houston with respect to the typhoid

germ. Mr. Cnbitt stated that the term "consultingengi-

neer" was a misnomer, and he was certainly struck

with that remark. Advising from town on a large

number of sewage schemes involved mvich more
financial re.sponsibility than was generally under-

stood, and work could be much better done by men
on the spot. It would, of cour.se, be more profitable

for a consulting engineer to be consulted and paid

for his opinion than to have to control con.structional

work 260 miles away. As to registration "engineer"
was such a vague term that to register it was im-
possible. But it was an easy thing to register the
" sjis engineer," or "water engineer," and they could
count on their fingers men who were fit to be called

consultiiig engineers on these subjects. Mr. Dykes
seemed to think that the only method of really

getting over the difficulty was to form a strong
as.soeiation of engineers. This might be so. Imt it

was not easy to get enough members together to make
such an association useful. They could not persuade
all municipal engineers or eonsultuig engineers.
or even a large i)roportion of them, to join an associa-

tion. In time a large number might be got together
and something could be done, but in the meantime
they had to wait. It would not in any way liinder

such work to deal with some combination for regis-

tration first of all. It would doulitless be a long job;
but anything that could be done should be done in

such a direction. H-e might say that he was delighted
with the remarks of Mr. Boot; his illustration of the
way the town clerk induced the council to take
coiuisel's opinion was splendid. It was hardly to be
expected that the borough engineer would lie able
to do likewise; if he did it would be a very nice thing
for the consulting engineers.

Problems in Engineering, with Solutions.*—The Eng-
lish journal The Sueveyor and Municipai. and
CorNTY Engineer carries on a section devolixl lo

various questions which might be put in an examina-
tion for the position of municipal engineer in an
English town or city. The questions are given one
week and answers provided by various corre.spondents
given in subsequent issues. The volume noted above
is the first one to be made up from these questions
and answers. As is well known, the position of muni-
cipal engineer in England is one of most varied
activity, so that the subject covered by the questions
and answers extends through the whole field of engi-
neering. For example, the chapter lieadings are as
follows: Mechanics and Hydrostatics; Strength and
Elasticity of Materials; Theory of Structures; Sur-
veying and Levelling; Water Supply and Hydraulics;
Sewerage: Sewage Disposal; Road Making and Tram-
ways; Building Construction and Materials; Law and
Miscellaneous. While the questions and most of their
solutions are distinctly British in character, the wide
range of subjects and the method of treatment make
the book of some value to American engineers.
There is a good deal to be said in favour of the ques-
tion and answer method of instruction.

—

Eiigiiveerinij
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• Seine Questions and Answers reprint«a from the Assistants' and
Students' Section of Thk Suevetoe and MnKiciPAt and County Enoi-
HB»E. First Series, 1909-10. Edited by Sydney G. Turner, Asaoo.K.
IirsT.o.i. Ijondon: St. Bride's Press, Limited. Price Sa.nett.

ROYAL SANITARY INSTITUTE.

PAPERS AT NEXT WEEK'S CONGRESS.

The annual congress of the Royal Sanitary Insti-
tute will be held at Exeter from Monday to Friday
next, under the presidency of Earl Fortescue, k.c.b!.
Lord-Lieutenant of Devonshire. The order of pro-
ceedings will be found set out in our issue of May 23rd.

CONFERENCE OF ENGINEERS AND StTRVBYORS.

At the conference of engineers and surveyors which
will take place next Tuesday an address will be
delivered by the president, Mr. Thos. Moulding,
M.iNST.c.E., the city engineer and surveyor of Exeter.
A discussion on the subject of town planning will
be opened liy Mr. J. S. Brodie, m.insi.c.e., lx)rough
engineer of Blackpool, and consideration will also be
given to the following papers:—

" Notes on the Application of Reinforced Concrete,"
by G. R. B. Pimm, Assoc.m.inst.c.e. (London).
"Marine Baths; with Special Reference to the Pro-

posed Medical Baths at Torquay," by Henry A.
Garrett, _ Assoc.m.inst.c.e., borough engineer.

ENGINEERING AND ARCHITECTURE SECTION.

On Thursday Mr. H. Percy Boulnois, m.inst.c.e..
will deliver an address as president of the Engineering
and Architecture Section. The following papers will
afterwards be discussed by the meeting:—
"Water Supplies from Rivers." by Wm. Phelps

(Shepton Mallet).

"Reclamation of the Exe Estuary from 'The Point,"
Exmouth, to Lymp.stone," by Samuel Hutton, engi-
neer and surveyor to the Urban district Council.
" School Buildings and their Future," by James

Jerman, f.r.i.b.a. (Exeter).

"Rural Building By-laws," by H. D. Searles Wood,
F.R.i.n a. (London).
"Lighting and Ventilation of Hospital Wards."

I)y A. Saxon Snell, f.r.i.b.a. (London).
"The Training of Engineers Engaged on Work

As.sociated with Sanitation." liy Prof. .J. Radcliffe,
m:.sc.tech., p.r.met.soc. (^Manchester).
The following re.solution will be propo.sed by Mr.

H. D. Searles Wood, f.r.i.b.a.:—
" That the council of the Royal Sanitary Institute

l)e requested to urge upon the Local Government
Board the desirability of the establishment by the
board of a tribunal of appeal from the decision of
local authorities on jjoints relating to practice in
the working of the liuilding by-laws, and should
they consider that Parliamentary sanction is necessary
for the formation of such trilmnal, to take steps
tfl obtain .such authority."
The section will resmue its delilierations on Friday

morning next, when the following papers will conic
mider consideration:—

"The Disposal of 'Sewage from tlie Districts
situated at or near the Coast of the Bristol Channel,
from the River Usk to Lavernock Point," by Prof
10. A. Letts, D.sc. (Belfast).

"The Occurrence of the Fresh Water Alga Prasiola
Crispa on Contact Beds, and its Resemblances to the
Green Seaweed Ulva Latissima," by Prof. E. A. Letts.
D.sc. (Belfast).

"The Evolution of Sewage Disposal," by \. 3.

Martin, m.inst.c.e. (London).
" Chemical Precipitation at Sewage Disposal Works,

Wakefield," by .7. P. Wakeford, Assoc. At. inst.c.e.,
C'ity Engineer of Wakefield.
"The Chemical and Bacterial Condition of Rivers

Above and Below the Sewage Effluent Outfall," by J. !;.

Purvis, M.A., and A. E. Rayner, m.a., m.b. (Cam-
bridge).

"Land Filtration Effluents." by W. Cliffonl.
assoo.m.inst.c.e. (Wolverhampton).
"The Functions of the Non-Bacterial Poi>ulation

of the Bacteria Bed," liy J. Crabtree. b.sc. intro-

duced by G. J. Fowler, d.sc. (Manchester).
"Preliminary Note on the Bacterial Clarification of

Sewage," by G. J. Fowler, d.sc, ;ind E. M. Mumford,
M.sc. (Manchester).
On Wednesday morning at the conference of muni-

cipal representatives Mr. Reginald Brown, m.inst.c.e.,
engineer and surveyor t« the Soiithall-Norwood Urban
District Council, will introduce a discussion on tlie

housing question.
At the conference of Sanitary Inspectors, Mr. K.

Plummer Davies, surveyor and sanitary inspector to

the Tisbury Rural District Council, will, on Friday
next, open a discussion on " Sanitary Administration
in Rural Districts."
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WOOD PAVING IN GAMBERWELL.

BOROUGH ENGINEER ON FUTURE REPAIR AND
RENEWAL.

Some interesting particulars with regard to the

fut\ire repair and renewal of the wood-paved roads in

Cainberwell appear in a report which the borough

engineer. Mr. VVm. Oxtoby, m.inst.c.e., has recently

submitted to the Works and General Purposes Com-

mittee of his council.

Mr. Oxtoby remarks that the wood paving gene-

rally has worn better than was expected, and has,

in the earlier cases, far outlived the term of the

loan. For instance, Albany-road, originally laid in

18%. has .served for seventeen years; and although

it has been relaid (partly with the original blocks

and partlv with old blocks from Rye-lane recutV it

has not been renewed, although the original loan

was for ten years. Another example is the main

road from Camberwell-green to Queen's-road, which

was originally laid in 1899, fourteen years ago. while

the loan was for ten years only. "It will be seen,

therefore," the borough engineer observes, '"that in

many cases no loan charges have been paid for some

years. This relates more to the earlier roads paved

with wood, but in the more recent ones I fear that,

owing to tlie altered conditions of traffic, such satis-

factory results will not be recorded. I do not antici-

pate, however, that any will want renewing with new
material during the existence of their respective

loans."
When wood paving was first laid in Cainberwell it

was expected that when it became necessary to relay

with new blocks a further loan would be sanctioned

and could be obtained for the cost of the work; but

the London County Council have since intimated

that only in very exceptional cases and for periods of

two or three years will loans be sanctioned for such

renewals.
This decision was placed before the Finance Com-

mittee in May, 1905, and reports were submitted by
the borough treasurer and Mr. Oxtoby pointing out

the hardship that would be occasioned in Camber-
well by the throwing of heavy expenditure on to the

rates in certain financial years in consequence of the

renewals of the \\ood paving falling unequally. Tiicy

then advised the institution of a sinking fund so

that the expenditure might be evenly borne each
year, but the council were informed that they had
no power to do this, and although the assistance of

other borough councils was sought towards legalising

such a sinking fund, the projwsal did not receive

sufficient support to warrant its being pressed
through. Had such a fund been instituted at the
time, the borough engineer points out, the present
position would have been less serious.

Mr. Oxtoby continues :

'" If the wood-paved roads
arc renewed with new wood blocks as they wear out.

the only method of meeting the cost is to pay it out
of current rate raised for the purpose. Of course,
the short j)eriod loans referred to above might pos-
sibly be obtained, but these loans are intended to

relieve the financial cxjicnditure, where extra heavy
charges for renewals fall due in one year, by spread-
ing the jiayments over years where no such liability

occurs. Al the present time, however, I can .<.ec r.o

possibility of such relief occurring during the next
few years. No provision has been made in the past
for future renewals, and several wood-paved road.-

mi:st of necessity require renewing during the next
few years, in addition to the list suggested later on
in this report. Consequently there is no alternative
but to charge the cost against the revenue of tlic

.vear in which the expense is incurred.
"In many cases the life of the existing paving

can be prolonged for from four, to six years by taking
up the exi.sling blocks, cleaning them, and relaying
them with faces reversed on new concrete
. . . but no loan can be obtained for this work, -ind
the cost nuust again be borne by the current rate.
. . . In the event of the foregoing suggestions not
being adopted, the roads might be left as at present,
occasional i>atcliiiig and repairing being done as
required; but I must point out that the cost will be
exceedingly heavy ami will increase each .vear. 1
cai.iiot recommend this .system, for altiiough large
sums may bo expended upon the work the roads will
always l)e rougli, patchy, and unsatisfactory, and it

is merely postponing the date when the whole will
have to be taken up and renewed."
The borough engineer advises repairs to the wood

paving in six roads, at an estimated cost of £3,353,

and the Works Committee, having regard to the

question of the " best material to replace the exist-

ing paving from traffic and financial points of view,"

recommend the laying of special dressed Norway
granite setts, 4 in. in depth. They propose that in

the financial year 1914-15 these setts be laid at

Camberwell-green, Camberwell-road, Church-street,

High-street, part of Hill-street, Peckham-road, and
Queen's-road, at an estimated cost of £31,018. The
borough engineer has informed the committee that,

in addition to the roads requiring repair and renewal

in the financial year 1914-15, certain other roads will

require renewal in the financial year 1915-16, and,

having in view the fact that the Road Board would
be more likely to give a substantial grant upon a

comprehensive scheme being presented to them for

work spread over successive years, the committee
have instructed Mr. Oxtoby to report on the .subject.

This report and the recommendations based thereon

deal with a proposed expenditure upon various

roads, amounting in the aggregate to £72,409, the

materials to be used consisting of creosoted wood
i)locks and Norwav granite setts.

Sewage Farm Profits.—The Rumford Urban District

Council realised £3,636 from the sales of celery grown
on the sewage farm this season.

Swimming Bath for Finchley Finohley Urban
I'ouncil liMve decided to construct a swimming bath
in Sou re--!aiie. at a cost of about £4,500.

Price Lists Wanted.—The county surveyor of

Sutherland will be glad to receive trade illustrated

price lists and catalogues, addressed to the county
sui-veyor's office, Golspie.

Corporation Official's Invention.—For an invention,

which is said to improve marine engines so that a

material increase in speed is obtained, Mr. William
•leffreys, an attendant at the Southend-on-Sea public
library, has received £3,000. The device which has
just brought him so nnich profit has occupied his

.-|';ire t'me for the jiast five years.

Royal Institute of British Architects.—A special

general meeting (adjourned from June 16th) will be
held on Monday next, at 8 p.m., to resume considera-

tion of the draft revised schedule of professional

charges. The next examination of licentiates desiring
to qualify for candidature as Fellows will take place

in Januaiy. Full particulars may be obtained on
application io the secretary.

Road Board Finance.—In the House of Commons on
Monday the Chancellor of the Exchequer was asked
what was the total amount of money handed over to

the Road Board in 1912-13, and how much was
allocated by the board to London in that year. Mr.
Lloyd George said the total amount paid into the

Road Improvement Fund from His Majesty's
Exchequer during the years 1912-13 was €1,17-2,205.

The board do not allocate money to London, but make
advances by way of grant and loan on applications
from individual highway authorities. The aggregate
of such advances made and indicated to highway
authorities within the administrative County of

Loudon in the financial year 1912-13 was £108,012.

Public Health Law (By Sydney Ct. Turner. St.

Bride's Press. Limited. 24 Bride-lane, Fleet-street,

E.G. Price IDs. 6d. nett).—A manual for municipal
and county engineers and surveyors, town clerks,

clerks to district councils, and other officers, and to

members of local authorities. The book is designed
to be six^cially useful to officials in the preparation
of reports and in the administration of the law, and
to members of local authcrities in the discharge of

their public duties. It is also of value to students
preparing for examinations as municipal engineers
and in public health law. The subjects treated of

from a legal point of view include the meaning of

"sewer" and "drain," sewage disposal, sanitary
fittings, river pollution, infectious diseases and hos-
pitals, new streets and buildings, private streets,

highways, open spaces markets, slaughter-houses,
housing. &c. This is, we believe, the first time these
matters have been dealt with each in a separate
chapter, which makes the book easy for reference.
There are no reprints of Acts in cxienso, but under
each topic are given the Acts and clauses which refer
to it. . . . We should say the work ought to occupy a
place in every sanitary authority's office.—iwa/
(I'ovcniiiuitl Journal.
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SOME RECENT PUBLICATIONS.'

A Manual op Cement Testing. By W. A. Richards

and H. B. North, d.sc. Price 6s. iiett. London:
Constcable & Co., Limited.

Tliis volume is a laboratory manual on cement
te.sting, and is intended to encourage uniformity of

lirastice according to the American standard method.*

of testing. It will thus be seen that in estimating

the usefulness of the work to British engineers the

differences between the American and BritL.-ih

standard specifications must be borne in mind.
Under either specification it is evident that in order

to insure uniformity of results in testing, each test

nmst invariably be made in precisely the same
manner and under exactly the same conditions; in

other words, the tests must be so conducted as to

eliminate as far as possil)le tlie personal factor.

The authors have endeavoured to secure this end by

setting out the precise laboratory metliods to be

adopted in the routine tests for fineness, specific

gravity, soundness, tensile strength, and so forth,

while the later part of the work deals in detail with

the chemical analysis of cement. Although it is, of

course, imijossible to conduct relial)le tests without

experience, a sound knowledge of the underlying

principles is essential, and we can thoroughly re-

commend the work of INfessrs. Richards and Xortli

as a thoroughly x""actical detailed manual, which.

by reason of its clear style and arrangement, will

be found useful to all who are concerned in the

practical work of testing.

Moi>ERN Sanitary Enoineerino and Plumbers'
Work. By A. Herring-Shaw and H. F. V. New-
.some. Vol. I., price 2s. nett. Vol. II., price

2s. 6d. nett. London: Longmans, Green <!«, Co.

These books contain a series of progressive organ-

ised scale drawings in connection with sanitary engi-

neering and (ilumbers' work. The work, which will

be completed by a third volmne. contains detail

drawings of every variety of plumViers' work, the

practical value being considerably enhanced by the

free use of figured dimensions. The first volume
contains sixteen plates illustrative of jointing and
fixing of pipes, the construction of traps and over-

flows, sanitary fittings, flushing cisterns, taps Mid
valves, hot-water services and boilers, roofwork, and
drainage fittings. The second volume contains twenty

plates dealing with house drainage and sanitary fit-

tings, hot and cold water supply, lead work, and so

forth. Wo can imagine no better exercise for the

student than the examination and copying of these

excellent plates, while builders, architects and sani-

tary engineers will find in the work a grajihic reprc-

seutation of the most modern practice.

National and Municipal Finance. By Walter

Jones, J. p., M.i.MECH.E. Price Is. nett. Lon-

don : Frank Palmer.
In this little book the author seeks to show that

Imperial taxes are excessive and local rates are

oppressive. He asks why they are so burdensome,
and indicates his view as to how tliey may be re-

lieved. The book has been written with altruistic

motives in the spare hours of a busy life. Many of

the proposals— c-!/., the redemption of the National

Debt in twenty-live years—are. to say the least,

drastic in character. Nevertheless, Mr. Jones has

made an earnest contribution to the discussion of

the "condition of the people" question, and has

produced a book which will l)e read with interest by

many who are interested in .social i)robloms.

The Social Guide, 1913. Edited by Mrs. Iluyli

.\dams and Edith A. Browne. Price 2s. 6d. neti.

London: A. & C. Black.

This is ihe fourth annual issue of the Social Guide,

and it will doubtless be welcomed as warmly as its

predeces.sors by those who are seeking infornuxtion

in regard to the principal social functions of the

year. Prefaced by a calendar of events, the main
body of the book is devoted to detailed information

concerning a large variety of social matters. A very

useful auniial. which is becoming increasingly

pO|)ular.

CHANGE OF TELEPHONE NUMBER.—Readers

are requested to note that " The Surveyor " telephone

number is now City 1046.

• Any of the publications reviewed, or referred to aa

received, will be forwarded by the Bt. Brides Press, Limited.

on receipt of publiBhed price.

OVERPAYMENT FOR WATER SUPPLY.

NUNEATON COMPANY'S CLAIM.

Some interesting points were decided by the
Court of Appeal in Stanley Brothers, Limited, v.

Nuneaton Corporation. The facts of the case may be
briefly summarised. The company were the owners
of a collier.v and brick and tile works, which (prior
to the agreement mentioned below) were supplied
with water partly from the company's own sources
and partly from a supply taken from the corporation
(tlie water authority for the district), at 8d. per gallon.
In 1897 the company abandoned two old shafts whicli
liad theretofore been in use, and sunk a new shaft,
with tlie result that their own water supply was in

excess of their requirements. In 1900 they entered
into an agreement with the corporation for the pur-
cha.se by the latter of the company's water supply
upon the terms {inter alia) that in the event of the
company being unable to obtain sufficient water
for the purposes of their works from all their available
sources of supply the corporation would supply them
with water at cost price not exceeding 2d. per l.OOi)

gallons. Notwithstanding this provision in the agree-
ment, the company continued to take water from the
corporation at 8d. per 1,000 gallons from 19U0 to 1910,

when tlieir attention was called to the clause in

question. They then claimed a return of 6d. per
1,000 gallons as money paid under a mistake of fact,

and the matter was referred to arbitration. The
arbitrator found that the company were hond-fuh

ignorant of their legal rights until 1910, but stated

a case lor the opinion of the court as to whether,
in the circumstances, the mistake was one of law
(in which case the money would be irrecoverable)

or of fact (in which it could be recovered). Mr.
Justice Uailhache in the court below held that,

whether the company had forgotten the existence

of the clause in the agreement, or whether they had
made a mistake as to its meaning-, their ignorance

was not such a mistake of law as precluded them
from recovering the overpayment.
The Court of Appeal overruled this decision, and

allowed the corporation's appeal. Lord Justice

Vaughan Williams said that he thought the money
was paid under a mistake of law, but he did Jiot

decide on that ground, but on the ground that the

company's right to demand water at the lower rate

would only come into force on their giving notice

that all their available sources of supply were

exhausted, and that they required water for their

brick glazing; and that, admittedly, mi such notice

had been given.

INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

/';-e.sic(c;i(—Mr. R. J. Thomas, m.insi.c.e.

County Surveyor, Buckinghamshire.

District U/iairman~\. T. Davis, m.inst.c.e.. County
Surveyor, Shropshire.

MEETING AT LEEK.

A meeting of the institution will \>o held in the

West Midland District at the Tciwn Hall, Leek, to-

morrow (Saturday).
Programme.

U a.m.—Reception in the town liall liy the chairman

of the Leek Urban District Council, Mr.

Thomas Mason, jr. p.

Paper by W. E. Beachani, engineer and

surveyor, "on "Leek and its Municipal

Works," which will be taken as read.

Discussion.

1. 15 iJ. 111.—Lunch at Swan Hotel. (Tickets 2s. 6d.

each.)
. . .

2. .30 |i. 111.—Assemble at town hall previous to visiting

the following v.'ork.s—viz. : Public baths,

butter and poultry markets, Nicholson In-

stitute, public library, technical schools,

and gymnasium.
4 11.111.—Afternoon tea at town hall, by invitation.

4.rj) p.m.—Inspection of lire station. Globe-yard im-

provement, and Belle Vue-road, electricity

works, gasworks, including coal hsi o'luig

plant, and sewage disposal works.

F. C. CooK, assoc.m.inst.c.e.,

M.uiicipal Offices, "'•" ^'''"''" ^"-"'"''J-

Nuneaton.
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ANNUAL MEETING AND TOWN PLANNING CONFERENCE.

Tlie fortieth annual general meeting of the in?ti-

tution and the thir.l town planning conference will

he held by kind invitation of the town conncil in tho

Tnwn Hall Great Yarmonth, on Wedneslay,

Thnrsday. FHday and Saturday, .July 16th. 17th, 18th

and 19th.

Programme.

Wcdncsdaij, July IGlli.

') 15 a m -Meeting of the subscribers to the Orphan

Fund in a committee room of the town

hall.

9.4.-) a.m.—Council meeting in the supper-room of

the town hall.

lo:{() a.m.—.Annual general meeting. The members

will be welcomed by the mayor and other

members of the corporation.

Annual report of council (to be taken as

read).

Election of auditors and scrutineers.

General business.

Presentation of premiums.
Presidential address.

12.4.') |).m.—.Adjournment for lunch.

Town i)lanning conference in the a-scniMv voorn

of the town hall.

Section 1

.

Chairman-The president (Afr. J. W. Cockrill.

M.iNST.c.E., .4.R.i.r..A., borough stirveyor.

Great Yarmouth).

S.."?!! p.m.—The delegates and members will he wel-

comed hv the mayor and corporation.

Opening address by the president.

The following papers (which will be

taken as read) will be discussed during the

conference

:

(l)"The Preparation of Town Planii;!'...'

Schemes," by .T. E. Wilkes, member.

town planning engineer, Dunfermline.

(2) "Legal A.spects of Town Planning," by

.T. L. Jack, town clerk, Dunfermline.

(.3)
" Description of Birmingham Schemes."

by H. E. Stilgoe, m.inst.c.e., member,

city engineer, Birmingham.

(4) "Early Examples of Town Planning in

the (Uty of Edinburgh." by A. H. Camp-
bell, M.INST.C.E., memlier, city engineer,

Edinburgh.

4.30 p.m.—Conference adjourns.

7.;j(1 p.m.—Dinner to the council and past-presidents

of the insti.tution liy the invitation of the

mayor at the Royal Assembly Room, Albert-

.square.

Thur.<(1aii, Juhj 17 Ih.

Section 2.

Chairman -Mr. J. S. Pickering, m.inst.c i

(vice-president).

10 a.m.-Conference resumed.

(5) "('ities Beautiful by the Sea," by T. S.

Brodie, m.inst.c.e., member, borough

engineer, Blackpool.

(C)"The Small Dwellings Acquisition Act,

1899," by .1. L. Redfern, member, borough
surveyor. (Jillingham. Kent.

(7) "fl'he Housing Question," by Reg. Brown.
m.inst.c.e., member, surve.vor to the

Southall-Norwood. Urban District Council.

(8) "Factors Causing Bad Housing." by

G. H. Hartfrec, member, surveyor to the

Alton Urban District Council.

(9) "Description of Town' Planning Schemes
and Housing Ln Sheffield," by C. F. Wike.
m.inst.c.e., member, city survevor,

Sheffield.

(10) " A Description of the Ruisli|)-Northwood
Town Planning Scheme," by W. Lo\iis

Carr, member, engineer and siu'veyor to

Ruislip - Northwood Urban District

Council.

12.4,') |i. in.—Luncheon to members and their ladies
and delegates at the invitation of the mayor
at Goode's As.sembly Rooms, Marine Parade.

2..10 p.t[).—Conference resumed in the assembly
rooms.

.\NNr.\i. MEETiNfi.—Roads Section .3.

Chairman—The President.

2..'?0 p.m.—The following papers upon road matters

(^which will be taken as read) will be dis-

cussed in a committee room of the town
hall:—

(11) "Road iMaintenance and Improvement

—

Present and Future," by H. Collins.

ASSOC. m.inst.c.e., menrber, deputy city

engineer, Norwich.
(12) "Road Maintenance — Present and

Future," by C. Vawser, Assoc. m.

iNST.c.E.i., member, engineering assistant,

Herts County Council.

(13) "Road Maintenance — Present and
Future," by H. F. GuUan, m.inst.c.e.,

member, superintendervt of works, Bel-

fast.

(14) "Road Maintenance — Pre.sent and
Future," by S. J. Harpur, member, engi-

neer and surveyor to the Mae.-teg Urban
District Council.

(15) "Modern Road Maintenance." by R.

Drummond, member, county road sur-

veyor, Renfrewshire.
(16) " Road Construction and Maintenance

under Modern Traffic," l>y W. J. Had-
field, member, deputy city surveyor.

Sheffield.

(17) Drainage as Affecting Highway Traffic."

by W. Gregory, member, district sur-

veyor, Herts County Council.
(IS) "Damage to Jfacadamised Roads by

Mechanically -propelled Vehicles," by
H. T. Wakelam, m.inst.c.e., member,
county engineer, Middlesex.

4.;W p.m.—Town planning conference closes.

4.30 ii.iu.—Road section adjourns.

(i..'i() p.m. for 7 p.m.—Reception in the minor hall.

Roval Aquarium, by the president and Mrs.
Cockrill.

Annual diinner in the minor hall. Tjidies

are especially invited to be pre.'^ent.

Friday, July ISIh.

10 a.m." The following paper (which will be taken
as read), and any load papers not reached
on the previous afternoon, will be dis-

cussed :
—

(l;)) "Dry-weather Flow of Sewage," by S. S.

Davson, ineniber. Ministry of Public
Works, Cairo.

Adjournment for lunch.

2..;o p.m.—Visit to the works of the water company
at Ormesby Broad, by invitation of Sir

R. H. Tnglis Palgrave, F.R.s.(the chairman),
and the directors of the Great Yarmouth
Water Company. Tea will be .^^erved in the

grounds. Works are in progress at Ormesby
consisting of subsidiary re.servoir of a

capacity of 2t».000,000 gallons.

Mrs. Cockrill will be "At Home" at

"Northbury," 12 Euston-road, Great Yar-
mouth, from 3.30 to .0.45 p.m.

5.;;i) p.m.—Arrive town hall.

Salunlay, July I'JIh.

9.15 a.m.—Assemble at Beach Station, Midland and
Great iNorthern Railway, and jjioceed to

Potter Heigham, where launches will be

entered for a trij) over the Broads. Re-
freshments will be .served on board. Boats
can only be obtained for 200, an early

notice should therefore be given.

'_'.lo |i.m.— .\ special train will be at Wroxliam Sta-

tion to convey members to Brundall on the
river Yare.
The party will visit the grounds and

gardens of the " Banks of the Yare
"

estate, where members are invited to after-

noon tea by the proprietors. Messrs.
Boulton & Paul.
The mejnbers will dispcr.se at Brundall.

To this point the president is providing all

tickets and other accommodation.

Exhibition op Pi,ans and Mouki-s.—An exliibitlon

of plans and models of town planning schemes,
kindly lent by members and others, will be hcM
during the meeting in the town hall.

Chas. .Tones, m.inst.c.i:..

Hon. if'ecrvlari/.
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Town Planxin'g Competition.

Mr. Thomas Adams, town planning a.sslstant.

Local Government Board, has kindly con.sented to

net a.^ a.s.sessor in the comiietition to be held in con-

nection with the conference. Drawing.s for the coni-

petition should be sent in forthwith to Mr. J. W.
Cockrill, l)oroiigh jiuveyor. Great Yannouth.

HARROGATE MEETING.

A Tiieoting of the institution will be held in tli<

Xorth-Ea.stern District at Harrogate on Salin.hiy.

Octolier 4th.

Thomas Cole,

92 Victoria-street, S.W. Serretary.

APPOINTMENTS VACANT.
Official and similar advertisemania received up to 4.30 p.m. on

rtturstlays w II bo inserted In tho following day's lasue, but ih^tr

retionitiif far llitir desyaIcK are rfrom/nf ii JeJ to arratiije that they

ikall reach Thk Survetoe office hy noon on Wednesdays to tmurt

their inelmion in the veekln litt of nmmariet. Xuch adi:ert„ementi

may, in eaee. of emergency onl, , he tele: honed (No. IS-M Molllor;,,,

iuf>ieet to later eonfirm ittnv by letter.

CLERK OF WORKS.—.July 5th.—Curpoialion of

Cheltenham.—Borough Engineer.

INSPECTOR OF NUISANCES.—July 5th.—Slea-

ford Rural District Council. £80 per annum.—Mr. E.

Clements, clerk.

ASSISTANT ENGINEER.—July .5th.—Cori>oration

of St. Helens. £2 per week.—Mr. Arthur W. Bradley,

liorough engineer and surveyor.

SURVEYOR.—July 5th.—Bakewell Rural Districl

Council. £125—£1.50 per annum.—Mr. A. Hawcs,

clerk.

CLERK OF WORKS.—July 5th.—Corporation of

Manchester. £4 4s. per week.—Mr. J. M. McElioy,

Manager, Tramways Department, 55 Piccadilly,

Manchester.

DRAUGHTSMAN.—July 7th.—Corporation of Bir-

mingham (Electrical Department). £130—£1C0 per

annum.—Mr. R. A. Chattock, city electrical engineer

and manager, 14 Dale-end.

INSPECTOR OF NUISANCES.—July 7th.—Diss
Urban District Council. £70 per annum.—Mr. H.

Lyus, clerk.

CORRESPONDENCE AND GENERAL CLERK.—
July 7th.—Wood Green Urban District Council.

£05-£100.—Jlr. W. P. Harding, clerk.

SANITARY INSPECTOR.—July 7th.—Hampstead
Borough Council. £150 per annum.—Mr. A. P.

Johnson, town clerk.

CLERK OF WORKS.—July 7th.—Anniield Plain

Urban District Council. £2 10s. per week.—Mr. T. L.

Watchman, clerk.

SEWER FOREMAN.—July 7th.—Corporation t.f

Birkenhead. 45s. per week.—Mr. Charles Brown-
ridge, borough engineer.

ENGINEER'S ASSISTANT.—July Ttli.-Corporation

of Worcester. £130 per annum.—IMr. T. Caink. city

engineer.

INSPECTOR OF NUISANCES.—July 8th.—Glutton
Rural District Council. £1.30—£150.—Mr. J. Sumner
Dury, clerk. Temple Cloud, Bristol.

CLERK OF WORKS.—July 8th.—Leyton Urban
District Coivncil. £.3 per week.—Mr. E. H. Essex,

surveyor.

CLERK OF WORKS.—July 8th.—Neath Rural
District Council. £2 10s. per week.—Mr. W. E.

Clason Thomas, engineer.

VALUER.—July 9th.—Dewsbury Assessment Com-
mittee.—Mr. C. P. Pickersgill, clerk, Union Offices,

Wellington-street, Dewsbui-y.

ROLLER DRIVER.—July 9th.—Bethnal Green
Borough Council. 38s. per week.—Mr. C. G. E.

Fletcher, town clerk.

ROAD FOREMAN.—July 10th.—Corporation of

Chelmsford. £2—£2 5s. per week.—Mr. George
Melvin, town clerk.

ROAD FOREMAN.—July 12th.—Reigate Rural
District Council. 28s. per week.—Mr. A. J. Head,
surveyor.

ROAD FOREMAN.—July 12th.—Hornsey Town
Council. £2 5s.—£2 10s.—Mr. E. J. Lovegrove,

borough engineer.

ROAD SURVEYOR.—July 12th.—For the Western
District Committee of the Stcwartry of Kirkcudbright

County Council. £130 per annum, with £10 for

upkeep of cycle, and £5 for office rent.—Mr. W.
McConnel, district clerk, Gatehouse of Fleet.

ASSISTANT SANITARY INSPEC^TOR.-July 12th.

—Corporation of Richmond (Surrey). £90—£130.—
Mr. H. Sagar, town clerk.

HIGHWAY SURVEYOR.—July KHh.—Hinckley
Rural District Council. £100 per annum.—Mr. John
W. Preston, clerk.

INSPECTOR OF NUISANCES.—July Kith.—
Hinckley Rural District Council. £120 per annum.

—

Mr. John W. Preston, clerk.

WORKING FOREMAN AND STOREKEEPER.—
July 17th.—Corporation of Daventi-J'.—Mr. Frederick

Willoughby, town clerk.

SURVEYOR AND INSPECTOR OF NUISANCES.
—July 21st.—Milton Regis Urban District Council.

£175 per annum.—Mr. John Dixon, clerk, Town Hall,

Milton Regis, Kent.

TECHNICAL (SANITARY) INSPECTOR.—October
1st.—Municipality of Alexandria.—The Director-

General of the Municipality.

COSTS CLERK.—For the Sheffield Corporation

Water Department.—Mr. William Terrey, general

manager, Town Hall.

SECOND-CLASS OVERSEEU.—Hong Kong Govern-

ment. £200—£230.—Crown Agents for the Colonies,

Whitehall-gardens, London, S.W.

ASSISTANT ENGINEER.—Public Works Depart-

ment of British Guiana. £600 a year, with travelling

expenses and subsistence allowance when absent from

station.—Crown Agents for the Colonies, Whitehall-

gardens, London, S.W. Quote M. 0,071 on left-hand

top corner of application.

MUNICIPAL COMPITITIONS OPEN.

Official and similar ad»ortl«emen-8 reoolv^d up to 4.30 p.m. on

rtiuradays w.ll be inserted In the following day's issue, ia( Ihote

re,.o,„Me for lhf,r ie.,,atch ar, recommended to -an^e that they

.hall reach The aoETtroa office by noon on Wednesdays to enture

their inclu.ion in the ujeekly U.t of tummariet. Such adcerU>en,entt

may, in cate. of emergency only, be teteihoned (No. 1359 Holborn),

lubjecl to later confirmation by letter.

LIVERPOOL.—July 24th.—Designs for a sana-

torium of 200 beds. Premiuias, 150, 100 and 50 guineas.

—Mr. Edward R. Pickmere, town clerk.

CHEPPING WY'COMBE.—September 1st.—Designs

for town-planning the borough and an area imme-
diately adjoining. Premiums, £25, £10 and £5.

—

Mr. T. J. Rushbrooke, borough surveyor, High
Wveombe.

MUNICIPAL CONTRACTS OPEN.

Official and similar advsrtlEsmenis recoivsd up to 4.30 p "^ ""

Ihursdays w.ll bo inserted In the following day's issue, but tho„

re, o,„ible lor their de.ralch are recommended to arranoe that they

.hall reach Th> Scev»v.,e ogiee by noon o» Wednesdays to ensure

'h^ir i.ic-/».i»« in the xecHy t„t of tummariel. Snch ad erli.ement,

may, in ca,e. of emergency onU, be telephoned (No. i3o9 Holborn),

lubj'rct to later confirmation by letter.

Buildings.

DURSLEY.-July 5th.—For the erection of thirty-

eight cottages, laying sewers, and making roads, for

the rural district council.—Mr. A. W. Probyn, archi-

tect and surveyor, 9 Berkeley-street, Gloucester.

EDINBURGH.—July 5tii.—For mason's, slater's,

and plasterers' work at a school, for the school board.

—Mr. John Stewart, clerk, Edinburgh.

GUILDFORD.—July 7th.—For alterations and re-

pairs to schools, for the Education Committee.—Mr.
C. G. Mason, borough surveyor.

CUDWORTH.—July 7th.—For the erection of

various buildings at the gasworks, for the urban

district council.—Messrs. T. Newbiggin & Son, engi-

neers, 5 Norfolk-street, Manchester.

DEVON.—July 7th.—For the erection of a school,

for the Education Conunittee.—County Education

Architect, 1 Richmond-road, Exeter.

HANWELL.—July 7tli—14th.—For the erection of

a destructor and disinfector house, chimney shaft,

and steam disinfector, and vertical boiler, for the

urban district council.-Mr. S. W. Barnes, surveyor.
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TROON.—July 7tli.—For the construction of con-

crete sea wall and embankment, for the corporation.—

Messrs. J. & H. V. Eaglesham, engineers, 22 Welling-

ton-square, Ayr.

>[ALDRNS AND COOMBE.—July 8tli.-For the

erection of new council chamber and oflices, for the

urhan district council.—Mr. R. H. Jeffe.s Municipal

Buildings. New Maiden.

SOMEliSET.—July Slli.-For the erection of a

temporary sanatorium, for the county ((mncil.—Jlr.

A. J. Pictor, Brut on.

BARNES.—July 8th.—For building a keqjer's

cottage at Barnes-common, for the urban district

council.—Mr. G. Bruce Tomes, surveyor.

DURHAM.—July 8th.—For erecting new schools,

for the county council.—Messrs. Marshall & Tweedy,

architects, 17 Eldon-sijuare, Newcastle-upon-Tyne.

HILLSBOllOUftlt. — July 8th. — For building

seventy-two cottages, for the rural district council.—

Mr. W. Sinclair, clerk.

DAVENTRY.—July Sth.—For a building for the

water-softening plant, for the corporation.—Mr. F.

Willoughby, town clerk.

TWICKENHAM.—July 9th.—For the construction

of about 6-50 ft. of stone-pitched inclined embankment

along the river frontage of Radnor House pleasure

ground, for the urban district council.—Mr. Fred. AV.

Peai'ce, surveyor.

EDINBURGH.—July 9th.—For the extension of

public washhouses, for the corporation.—Mr. J. A.

Williamson, architect, AVorks Office, City-chambers.

WALLSEND MARSH (Kent).—July 9th.—For

raising, widening, and refacing with clay about

l.OSOyds, of sea wall, for the commissioners of sewers.

—Messrs. J. T. AVelldon & C. Stokes, clerks, 11 Bank-

street, Ashford.

GREAT BERKHAMPSTEAD.-July 10th.—For the

construction of an open-air swimming bath, for the

iirban district council.—Mr. E. H. Adey, surveyor.

STEPNEY.—July lOth.—For the erection of an iron

and steel high-tension electricity generating station,

offices, niessroonis, and lavatories, for the borough

council.—Mr. M. W. Jameson, borough engineer,

Municipal Offices, Whitechapel, E.

MID-LOTHIAN.—July 11th.—For additions to

Dalkeith police station, for the county council.—^fr.

A. G. G. Asher, county clerk, Edinburgh.

MID-LOTHIAN.—July 11th.—For the erection of

a police station, for the county council.—Mr. R. M.
Cameron, architect, oS Great King-street, Edinburgh.

KINGSTON - UPON - THAMES.—July 12th.—For
repairs to a school, for the corporation.—Mr. R.
Hampton Clucas, borough surveyor.

PADDINGTON.—July 12th.—For the construction

of abutments, with steps and appurtenant works of

new footbridge, construction of steel work of footbridge

over canal, or with ferro-concrete, for the borough
council.—Mr. E. B. B. Newton, borough surveyor.

AIIDLETON (Co. Cork).—July 12th.—For sinking

a well and erecting a pump, for the rural district coun-
cil.—Mr John Stanton, clerk.

HEREFORDSHIRE C.C—July 14th.—For the
erection of a secondary school for girls at Hereford,
for the county council.—Mr. G. H. Jack, county sur-

veytir and architect. Shire Hall. Hereford.

HEREFORD.—July 14th.—For the erection of a
girls' school, for the Education Committee.—Chairman
of the Education Committee, Shire Hall, Hereford.

TWICKENHAM.—July 1 Ith.—For the erection of a
school, for the urban district council,—5Ir. F. W.
Pearce, surveyor.

MOUNT.UN ASH.—July 1.5th.-F.,r carrying out
Contracts Nos. .">, 6, and 7, of the Abercyon water
scheiae, for the urban district council.—Mr. W. G.
Thomas, surveyor.

WALTHAMSTOW.—July 1.5th.—For repairs and
improvements at public schools, for the Education
Committee.—Mr. H. Prosser, architect.

MANCHESTER.-July 15th.—For the erection of
jiublic washhouse and baths, for the corporation.

—

City Architect, Town Hall.

LEEDS.—July ICth.-For iron copings and pali-
sades required in the erection of boundary walls.

palisading, and formation of playground, for the

Education Committee.—Education architect, Calverley

street, Leeds.

AVEST RIDING.—July 17th.—For repairs to public

schools, for the county council.—!Mr. T. Graham,
Education Offices, Obelisk-chambers, Barnsley.

ISLINGTON.—July ISth.—For the erection of a

greenhouse at the cemeteiy, East Finchley, for the
corporation.—]\Ir. Patten Barber, borough engineer.

STAFFORD.—July 19th.—For the construction of

120 houses, for the corporation.—Mr. AV. Plant,

borough engineer and surveyor.

MONAGHAN.—July 22nd.—For the construction
of works of water supply, for the urban district

council.—Jlessrs. Swiney & Croasdaile, engineers,

Avenue-chambers, Belfast.

AVEST SUSSEX.—July 2Sth.—For the erection of

a school, and additions to a school, for the Joint
Education Committee.—Jlr. H. P. Roberts, county
education architect, Thurloe House, High-street,

AVorthing.

SHEERNESS.—July 29th.—For the construction
of a covered service reservoir, settling and clear w^ater

tanks, and approach roads, and sinking a borehole,

for tlie urban district council.—]\Ir. F. AV. S. Stanton,
engineer, 3 A'ictoria-street, AA'estminster.

AVELTON (No date).—For rebuilding a road bridge,

for the rui-al district council.—Mr. AV. G. AV^atkins,

surveyor.

Iron and Steel.

HOUGHTON -LE- SPRING.—July r,ih.—For the
supply of cast-iion spigot and socket pipes, for the

urban district council.—Mr. J. W. Holbrook, engineer

and surveyor.

ILFORD.—July Sth.—For the supply and erection

of iron fencing and gates, for the urban district

council.—Mr. H. Shaw, engineer and surveyor.

ISLE OF AVIGHT.—July 9th.—For the extension of

a water main, for the rural district council.—Mr.
H. B. Cullin, Brooklauds, AVootton.

ECCLES.—July 12th.—For the erection of engine-

room, supply of machinery parts and cast-iron pipes,

and supjily of gas engine and suction producer gas

plant, for the Sewage Disposal Committee.—Mr. G. AV.

AA'illis, sewage works engineer, Peel Green-road,
Patricroft.

OUNDLE.—July 12th.—For providing and laying
4-in. and 3-in. cast-iron water mains with valves and
hydrants, for the rural district council.—Messrs. G. &
F. AA'. Hodson, engineers. Bank Chambers, Lough-
borough.

BROWNHILLS.—July 14th.—For the supply, erec-

tion, and maintenance for twelve months of gas engine,

suction gas plant, and three throw pump, capable of

lifting 22,-500 gallons per hour, for the urban district

council.—Mr. Robert Green, 37 Waterloo-street,

Birmingham.

ECCLES.—July 21st.—For the supply and fixing

of mechanical stokers, for the corporation.—Borough
Electrical Engineer.

Roads.

SEAFORD.—July .5th.—For the supply of 1,000

tons of granite flake, for the urban district council.

—

Mr. B. A. Miller, surveyor.

STRETFORD.—July 5th.—For paving work in rock
asi)halt, for the urban district council.—Mr. E.
Worrall, surveyor.

LUTON.—Jidy 5th.—For the supply of broken
granite, for the corporation.—Jlr. J. AV. Tomlinson,
borough engineer and surveyor.

GRIMSBY.—Jidy 5th.—For road widening and
improvement, for the rural district council.—Surveyor
and Engineer.

AVANDSWORTH.—July 7th.—For making up and
paving Shanuock-street. for the boi-ough council.

—

Mr. P. Dodd. borough surveyor.

HETTON-LE-HOLE.—July 7th.—For the supply of

tarred slag, fine tarred slag, and slag, for the urban
district council.—Mr. J. Harding, surveyor.

ROMFORD.—July 7th.—For the supply of blue
Guernsey granite of various sizes, for the rui-al district

council.—Mr. G. Lapwood, highway surveyor.



July 4, 1913. AND COUNTY ENGINEER. 39

KENSINGTON.—July 7th.—For the supply of

1,000 tons of uncrushed shingle, for the borougli

council.—3Ir. W. Cliambers Leete, town clerk.

WEMBLEY.—July 8th.—For providing foundation

and sub-crust ready to receive a surface coating of

" Quarrite " paving and of kerbing, and providing

surface-water drains, for the urban district council.

—

Mr. Cecil R. W. Chapman, surveyor.

BROMLEY.—July 8th.—For making up certain

roads, for the corporation.—Borough Engineer.

HAMMERSMITH. —July 9th. —For repairing

margins of carriageway, for the borough council.

—

Mr. H. Mair, borough surveyor.

TWICKENHAM.—July 9th.—For paving portion of

a road with creosoted deal paving blocks, laid on

concrete, and re-surfacing with asphalt macadam or

bituminous-bound granite of two roads, for the urban
district council.—Mr. Fred. W. Pearcc, surveyor.

CHELMSFORD.—July 9th.—For paving High-
street and portions of Moulsham-street and Spring-

field-road, containing about 9,000 sq. yds., with

creosoted deal blocks, for the corporation.—Borough
Engineer.

HALE.—July 9th.—For making up a road, for the

urban district council.—Mr. T. Blagbuin, surveyor.

ROCHDALE.—July 9th.—For work of making u^i,

for the corporation.—Borough Surveyor.

LAMBETH.—July 10th.—For laying creosoted deal

blocks, for the borough council.—Mr. Henry Edwards,
borough engineer.

LAMBETH.—July lOtii.—For the supply of paving

setts, for the borough council.—Mr. Henry Edwards,
borough engineer.

COWDENBEATH.—July lOth.—For laying grano-

lithic pavement, for the corporation.—Mr. J. S. Rae,
burgh surveyor.

STOURBRIDGE.—July 12th.—For paving l,.t70s(i.

yds. of the High-street with creosote deal blocks, aiul

relaying 630 sq. yds. of e.xisting blocks, for the urban
district council.—IMr. Frank AVoodward, surveyor.

.\TCHAM.—July 12th.—For the hire of a lO-ton

steam roller, for the rural di.strict council.—Mr. E. 1*.

Everest, clerk, St. John's-liill, Shrewsbury.

HERTS.—July 14th.—For works of paving and
kerbing, for the county council.—Mr. L'rban A. Smith.

county surveyor, Hatfield.

BURY.—July 14tli.—For making up certain streets,

for the corporation.—Borough Engineer and Surveyoi-.

WHITLEY AND MONKSEATON.—July 14th.—
For the construction of roads and sewers, for the urbaii

district council.—Mr. A. J. Rousell, surveyor.

WATFORD.—July 15th.—For the supply of 4,9.j0

tons of broken granite chippings and dust, for the urban
district council.—^Ir. D. Waterhouse, engineer and
surveyor.

BUSHEY.—July 1.5th.—For making up Part II. of

Belmont-road, under the Private Street Works Act.

—

Mr. Ernest E. Ryder, surveyor.

CASTLEFORD.—July 17th.—For works of street

improvement, for the urban district council.—Sir. AV.

Green, surveyor.

ROTHERHAM.—July ISith.—For making u|i a road,

for the corporation.—Mr. E. B. INIartin, borough

engineer.

ILKESTON.—July 22nd.—For making up Heanor,

Burns, Green, AVhitworth, Westwick, and Nesfield

roads, and three avenues off Stanton-road, for the

corporation.—Mr. H. J. Kilford, borough surveyor.

FEATHERSTONE.—July 26th.—For private street

work, for the urban district council.—IMr. S. Chesncy,
engineer and surveyor.

WEST SUSSEX.—July 28th.—For tar-paving play-

grounds, for the Joint Education Committee.—Mr.

Hadyn P. Roberts, county education architect, Thurloe

House, High-street, Worthing.

Sanitary.

MANCHESTER.—July 7th.—For the construction

of main drainage work, for the Rivers Committee.

—

City Surveyor.

AVEYMOUTH.—July 7th.—For scavenging the

parish of Wyke Regis, for the rural district council.—

Mr. H. A. Huxtable, clerk.

BLAYDOK-ON-TYNE.—July 8th.—For the removal

of contents of ashpits, for the urban district council.—

Mr. H. Dalton, clerk.

NEATH. —July 8th. —For the construction of

sewerage and sewage disposal works, for the rural

district council.—Mr. AV. E. Classon Thomas, engineer

and surveyor.

SALFORD.—July 8th.—For works of sewering and
flagging, for the corporation.—Borough Engineer.

HAY.—July 8th.—For laying sewers and manholes,

for the rural district council.—Mr. J. Gunter, clerk,

Glasbury.

ABERDEEN.—July 8th.—For the construction of

a sewer, for the corporation.—Mr. AV. AA'yack, burgh
surveyor.

HOLLINGBOURNE.—July 9th.—For the construc-

tion of a sewer and manholes, for the rural district

council.—Mr. H. M. Apps, sanitary inspector, Sutton

Vallance, near Maidstone.

RAJISBOTTOM.—July 10th.—For the supply of

2,800 cub. yds. of clean clinker for bacterial perco-

lating filters, for the urban district council.—Messrs.

J. Diggle & Son, 14 Victoria-street, Westminster, S.AA''.

REIGATE.—July 10th.—For the supply of

330 lin. yds. of straight and radiated 30-in. diameter

concrete tubes, for the corporation.—Borough Surveyor.

BOURNEMOUTH.—July 11th.—For the erection of

a public convenience, for the corporation.—Mr. F. AA'.

Lacey, borough surveyor.

CHADDERTON.—July 11th.—For tlie construction

of 1,375 yds. of 3-in. and 18-in. steel tube sewers, and

77 yds. of 24-in. earthenware pipe sewers, with storm

overflow chamber, and manholes, for the urban district

council.—Jlessrs. J. Diggle & Son, 14 Victoria-street,

AA'cstminster.

STAINES.—July 12th.—For laying cast-iron pipe

sewers and appurtenances, for the urban district

council.—Mr. E. J. Barrett, engineer and surveyor.

BROAVNHILLS.-July 14th.—For relaying stone-

ware pipe sewer and alterations to existing tanks at

Mosspits, for the urban district council.—Mr. Robert

Green, 37 AA^aterloo-street, Birmingham.

ALNAVICK.—July 14th.—For laying socketed

earthenware pipes, for the rural district council.

—

Jlr. H. AV. AValton, clerk.

LEEDS.—July 14th.—For sewering, draining, and

kerbing streets on new estates, and other sewer and

drainage works for three years, for the corporation.

—

Jh. AA^ T. Lancashire, city engineer.

DUBLIN.—July 15th.—For the extension of under-

ground conveniences, for the corporation.—Mr. M. J.

Buckley, borough surveyor.

AVINSFORD.—July 16th.—For work of sewerage,

for the urban district council.—The Surveyor.

AVHARFEDALE.—July 17th.—For the construction

of sewerage, for the rural district council.—Mr. E. J.

Silcock, engineer, 10 Park-row, Leeds.

LEEDS.—July 21st.—For constructing a sewer, for

the corporation.—Mr. AV. T. Lancashire, city engineer.

MADRAS.—September 9th.—For the supply and de-

livery of English stoneware pipes and specials, vary-

ing from 4 in. to 21 in. internal diameter, and aggre-

gating a total length of about 143 miles, for the cor-

poration.—Messrs. James Mansergh & Sons, agents,

o A^'ictoria-street, AA'estmin.stor, S.W.

STANLEY (Durham).—For the construction of a

settling tank, for the urban district council.—Mr. A.

Routledge, surveyor.

MATLOCK.—For the supply of about 5,700 cube

vards of good, hard, clean and gauged clinker for

bacterial percolating filters, for the urban district

council.—Messrs. James Diggle & Son, 14 Victoria-

street, AA^estminster, S.AV.

Miscellaneous.

CHEPPING AA'YCOMBE.—July 8th.—For a supply

of best anthracite coal, for the corporation.—Mr, T. J.

Ru.shbrooke, water engineer.

CRAJILINCiTON.—July 8th.—For the erection of

military paled fence and gates, for the urban district

council.—Mr. AV. T. Coulsdon, surveyor.

BROMLEY.—July 14th.—For painting and tar-

paving at schools, for the Education Committee.—Mr.

Fred. H. Norman, clerk.

ISLINGTON.—July 18th.—For the installation of

a heating apparatus to a greenhouse at the cemetery,

for the corporation.—Mr. J. Patten Barber, borough

engineer.
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TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.
Th6 Editor invites tk« co-oj)eratxon of SuRVETOR readers viith a vievi

to makiuij the in/omiation giveA under this head as complete and
accurate as possible.

fiROMSGEOVE.—For the construction of sewers and sewage
disposal works, for the rural district c< iincil.—Mr. W.
Fiddian, Old Bank Offices, Stourbridge :

—
J. White, junr.. Handsworth £2.710

A. T. Cowell. Kidderminster '2,617

Currell, Lewis & Martin, Birmingham 2.349

Martin & Element, Smethwick 2,246

Jukes & Co., Tipton, Stafis 2.217

Childs & Withers, Worcester * 2,065

DOVER.—For forming a roadway and Iniilding boundary
wall, for the corporation.—Mr. W. C. Hawke, borough
engineer :

—

Acme Flooring and Paving Company, Limited,
liondon £2,379

Paramors, Limited. Margate 2.086

(i. P. Trenthara, Limited, Bii-mingham 2,045

Morton Pickett, Dover 1,789

FAENWORTH.—For tlie erection of a lire station, for tlie

urban district council.—Mr. J. Hopwood, clerk of works :
—

S. J. Hodpkiss, Longcauseway, Farnworth.

HPJBDEN BRIDGE.—Accepted for the reconstruction of

footpaths, for the urban district council.—Mr. T. Wadding-
ham, engineer and surveyor :

—

Reconstruction of Footpaths.—C. Wade, Luddendeufoot.
New Stables.—H. Mortimer & Son. Hebden Bridge.
Paving Works f2.000 sq. yds.).—11. Kenyoii. Hebden Bridge.
Paving Works (supply 350 tons Lancashire settsK—Brooks i-

Brooks, Cloughfold, near Manchester.

HORSFOKTH. — For making np a street, for the urban
district conncil.—Mr. H. Eaven, surveyor :

—

J. Parkin, Horsforth, £1,704.

LEISTON-CUM-SIZEWELL.—For the supply of water mains,
for the urban district council.—Mr. J. Baldry, surveyor :

—

British Manuesmann Tube Company. London-wall, London,
113d. per foot.

MANSFIELD.—Accepted for laying sewer and manholes,
for the corporation.—Mr. T. P. Colliuge, borough engineer
and surveyor :

—

Nottingham-road Sewer.—J. Greenwood. Mansfield, £489.
Carter-lane Sewer.—C. Fulcher, Mansfield, £129.
Making np Holden-street.—J. Greenwood, Ma.nsfield, £313.
Making up part of Burns-street.—C. Fulcher, Mansfield, ,£170.

MAEGATE.—Accei)ted for the supply of fencing, for tlie
corporation.—Mr. E. A. Borg, borough surve.vor :

—

W. Macfarlane & Co., Glasgow, £254.

MERTHYE.—For the execution of private street works
the corporation —Mr. A. J. Marshall, surveyor :

—

LUTHER-STKEET.

J. Jones, Merthyr
D. Jones, Dowlais ...
I. Murray Dowlais ...— Sutherland, Abercynon
'I\ Farley. Stourbridge. Worcs
S. Prothero. Merthyr Tydfil

«

Engineer's estimate, £286.

DiXON-STREF.T.

T. Fai'Iey, Stourbridge, Worcs
E. Owen. Cefn
5. Prothero. Merthyr Tydfil
J. Jones. Merthyr Tydfil— Sutherland. Abercynon
D. Jones. Dowlais '

6. Cleary, Merthyr Tydfil

Engineer's estimate, £1'20.

£329
299
287

MEE'l'UYR. — Accepted for the supply of limestone,
macadam, gravel, limestone chippings, granite or basalt
macadam and chippings, tar-macadam and chippings, for
the corporation.-Mr. A. J. Marshall, borough surveyor :—

Limestone.
Abercriban Quarries Company, Pontsticill.—Cwmbargoed

£77; Pontsticill. £19: Dowlais. £176; Mountain Hare'
£103; Merthyr. £65: Cyfartbfa. £75; Abercanaid and
Pentrebach, £155; Troedyrliiw. £165.

T. Edwards, Taffs Well.—Merthyr Vale. £220
Abercriban Quarries Company, Pontsticill.—Aberfau. £110T Edwards. TafTs Well.—Treharris. £183; Llancaiach, £39
Abercriban Quarries Company, Pontsticill.—Ccfn, £26.

Granite or. Basalt.
Central Wales Granite Company. Liidlow.-Mertbyr, £1,8.35.
T. Lant, Builth Wells.— Pentrebacli, £415.
Central Wales Granite Company. Ludlow.—Dowlais, £542
'^-

^\'i}- .I^"'i*''
WeUs.-Troe.lyrhiw. £575; Merthyr Vale.

£391; Treharris. £395; Nelson. £203.
Limestone Tar-JIacadam.

Abercriban Quarries Company, Pontsticill.—Dowlais £371
Merthyr, £187; Troedyrhiw. £78; Merthyr Vale ^78'
Aberfan, £49; Treharris. £385; Pentrebach, £50. ' ~ '

^Im^J}^ '/'".."""''L'"^ "thTTonthern sewage disposalscheme, for the urban district council.—Mr. G W Birdsurve.vor:

—

"nu.
T. Smart. Nottingham (•! rn
J. J. Shardlow, Leicester r,,;,,

Wellermaii Brotliers. Sbeffiel.l '^"qj-

T. W. Piduth. London .Vsm
Parker & Sharp. York .Vr",,,
W. Norman, Ripley- ,];5Bn

^?f l!"'^^''';;:^""'
making-up work, for tlie corporation —

Mr. S. S. Piatt, borough surveyor:—
Contract No. 391.-W. Shepherd & Sons, Milkstonc-ro:id

Eochdale.
Contract No. 392.-S. Kearsley, Walmsley-road, Leigh.
Contract No. 393.—S Keareley, Walmsley-road, Leigh.

STOUEBEIDGE.-For the erection of a ferro - concrete
bridge, for the urban district council.—Mr. F. Woodward,
surveyor :

—

Hobrougb & Co., Southgate-street, Gloucester, £312.

MEETINGS.
Secretaries and others xcill oblige by sending

fortiiCom\ng meetingu
arly notice of dates ej

JULY,
5.—Association of Managers of Sewage Disposal Works

:

Annual General Summer Meeting at Stoke.
5.—Institution of Municipal and County Engineers : Meet-

ing at Leek.
7-12.—Royal Sanitary Institute : Annual Congress and

Exhibition at Exeter,

16-19.—Institution of Municipal and County Engineers

;

Annual Meeting at Great Yarmouth.

APPOINTMENTS OPEN.
Offlctai and similar advQrti^enients recalved up to 4.30 p.m. on

Thursdays w.il be inserted in tha fol!oiv:ng day'i iSbue, fmt thof^-

r-«». QnnbU fur Ikeii lUj/a/c-.i. are re,om,a<r,i'l,d to arrange Ihat they

th.xll reach Th« Sdkvkvor ufftre by nnan on Wed.iesday^ li emure
Ikatr inclK'ion in the u-fckly list of tunmarici,. Surh ad erltsemenls

may, in entt) of pmerqrncy unlii, be leUiho'inl {No. 13yj ilolbo

ubi'. onttr I 1,1 letli

T^EWSBURY UNION.^ APPOINTMENT OF VALUER.
The .\sse^siiieiit Committee of the Dewsbury Union

invite applications from competent portions to survey
and re-value certain classes of rateable property in

each of the 13 Parishes of the Union—viz., Batley,

Birkenshaw, Birstal, Dewsbury, Goinersal, Heck-
mondwike, Liversedge, Mirfield, Morley, Ossctt,

Kaveu.sthorpe, Soot hill Nether and Thornhill. The
remuneration to be by a fixed suiii for carrying out
the work.

Partieuhir.s of the Conditions of Contract and the

different classes of property and the number of items
may be obtained on application to the undersigned
by enclosing a stamped addressed foolscap envelope.

Persons desirous of Contracting must send written
applications stating the total sum thoy will require

for carrying out the work, accompanied by testi-

monials of recent date, to me, the undersigned, not
later than W a.m. on Wednesday, the 9th day of July,

1913, and those selected will receive due notice of the

day of appointment. Canvassing the Guardians will

disqualify.

No allowance made for estimates, and the lowest or

any Tender not necessarily accepted.

(By order)

C. P. .P.ICKERSGILL,
Clerk to tho Assessment Committee.

Union (JJlices, Wellington-street,
Dewsljury.

June 23, 1913. (578)

uTRBAN DISTRICT OF WOOD GREEN.

EXGINEER AND SURVEYOR'S DEPARTMENT.

APPOINTMENT iW CORRESPONDENCE CLERK.
(Amended Advertisement.)

.\lililications are invited for the appointment of a
Conespundonce and General Clerk, at a commencing
salary of £6-5 per annum, rising to a maximum of

ClUO per annum, subject to approved and satisfactory

service.

Preference will be given to candidates who liave

liad experience in a Municipal Engineer's Office.

Applications (on Forms to be obtained from the
undersigned), endor.sed "Correspondence Clerk,"
must be received by me not later than 5 p.m. on
I^Fonday, the 7th July, 1913, accompanied by copies
of three recent testimonials.

Canvassing, either directly or indirectly. Avill lie

an absolute disqualification.

(By order)

WM. P. HARDING,
Clerk of tlic Coiuu'll.

•I'.nvn Hall.

Wood Green.
June 26, 19J3. (,595)
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Minutes of Proceedings.

Tht' reports on the subject of
Points from the town planning dealt to a larM

""Xp^rfs'*"^ extent .vith matters .vhich are

controvuvsial, or, if they are not

to be so regarded, must be considered such as

demand the exercise of a large amount of judo-ment

if useful compromises are to be arrived at. To the

engineer the planning of a town with a view to the

establishment of effective lines nf communication
may sometimes seem to be of greater importance
than it really is, having regard to the jiurpose of

the town as a place of residence and of liusiness :

and it is possible to over-estimate the importance
of that part of business which consists in moving-

goods and transporting persons, while under-

estimating the importance of the effective display

of goods, facilities for making purchases, and pro-

vision for the carrying on of the business of mer-
cantile and financial oflices in reasonably comfort-

able, well-lighted, and quiet surroundings. The
architect, on the other hand, is souietimes apt to

over-estimate the importance of certain aesthetic

and practical considerations, and in other cases

favours a scheme of planning whidi wiiuld make
the cost per head of the drainage and water supply
systems very high. It is sometimes forgotten, too,

that, unlike water pipes, seweis must be laid at

suitable gradients, and, as pointed out in sevei'al of

the papers, the sewerage system is tlierefore one of

the ruling factors in town planning. A point that

has been noted by Mr. Schmidt and Mr. Verstraete

is that due i-cgard should be paid to the orientation

of streets, the former pointing out the signifi-

cance of this faetoi- as legards the fi-onts and
backs of houses, and the lattei- insisting upon the

principle that streets should never run due north

and soutli. This writer's remarks on the rectangular

and other systems of planning are worth careful

attention, but engineers will protably regard as

more important tiie consideration that the nature of

the site rather than any formal "system" will

determine the scheme of streets and open spaces.

J[i\ de ^ aere draws attention to the importance of

planning with regard to prevailing winds, and we
believe that it is now recognised that factories or

works which produce smoke or obnoxious fumes
should be located at the end of a town opposite to

that from which prevailing winds blow. The point

seems, however, to demand some further considera-

tion, since smoke and smells are most troublesome

when cairied across a town by slow, creeping winds

or very gentle cnrients and are much less tiouble-

some when they are driven along by strong winds,

especially if it be laining at the time. A perusal

of the papers suggests the consideration that in

town planning the procedure to be adopted should

depend upon whether the town may be planned as a

single city of permanent form, to be extended if

necessary by the establishment of more or less

remote and defined satellites, or whethei-, on the

contrary, it has to be so planned tliat it will be

capable of gradual growth from its edges. Recent
developments in methods of transport suggest that

the planning of a mother city, with a view to the

subsequent creation of distinct satellites, may some-

times be desirable, the principle being already

recognised by the school of town planners who desire

to establish or to reserve lings of open country

around existing towns and to provide for extension

by the establishment of satellite villages.

Several reporters discuss the question of gradients

suitable for city streets, and Mr. Everard considers

that a new road should never be designed with a

gradient of less than 1 or 2 pei- cent., an important

matter of principle to which reference has been

made in these pages. In conclusion, it may be

pointed out that the papers on town planning form

a very useful collection, dealing with the subject

from many points of view ; and the attention of city

engineers may specially be directed to the papers by
Mr. Verstraete, Mr. dc Vaere, and Mr. Lewis, in

which they will find passages which throw light on

some of the less studied principles of town planning.

Some time ago we expressed
The "Wire-'bus"

tijg ^jg^ tliat on good, hard

Maintenance. ™^'l'^ the tendency of railless

trolley vehicles to form ruts

would not be a matter of great importance. Where
these vehicles run on important routes radiating

from large towns such a tendency will be reduced,

not only by the strength and hardness of the road

crust and pavement, but also by the frequent

swervings necessary in a road with a large amount
of traffic. Ou country roads the tendency to form

ruts will be greater, and might alone be held to

justify the adoption of the contiibntory principle.

If we also consider the amount of interference with

rural road conditions involved in the ex-ection of

poles and wires, and the fact that the source of

power is not taxed for road purpo.ses, we find

enough difference between the ti-ackless trolley

vehicle and the free motor omnibus to justify the

recognition of the principle of contribution in the

case of the former without extending it to cover

that of the latter. The Road Board already has

power's to make, towards the cost of improving

motor omnibus routes, such contributions as may,

in many cases, considerably reduce the subsequent

cost of maintenance, and, rather than adopt the view

that motor omnibuses should make direct contribu-

tions towards the cost of maintenance, we hold the

opinion that the Act should be so amended that,

when necessary, the Road Board can contribute

towards such costs. It would be a narrow policy to

restrict the running of motor omnibuses otherwise

than by debarring them from roads which are

unsuited for such traffic. The vehicle which is

actually tied to a particular route is in quite a different
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case. Capital bas been spent on that route, and

power can be supplied to it to any required

extent. It is to the interest of the promoters

to carrj' as many passengers as possible over that

particular road, and branching involves the expendi-

ture of additional capital. Motor omnibus services,

on the contrary, can be branched to any extent, and

may be confined, without loss of economy, to a few

hour's in the day. In summer vehicles can be sent

further afield, and diversions can be made on single

occasions to deal with large gatherin-s of people.

Another important advantage of the free vehicle

service, especlallv from the road surveyor's point of

view, is that it can be diverted when roads are under

repair .
,

The contributory principle, in the case ot raiUess

trolley-'buses, has beeu recognised in the decision of

Parliament as regards the Bills of the Chesterfield

Corporation and the Rhondda Tramways Company.

A Select Committee of the House of Conmons has

required the former to pay the Derbyshire County

Council the whole of the extra cost which will be

incurred in maintaining and repairing the route

taken by the " wire-'buses"—if we may suggest the

term—in so far as the extra cost can be attributed

to those vehicles The Rhondda Company has,

however, only to pay one-third of such increased

cost and, anyhow, not more than |d per car mile.

In both cases the undertaking will be required to

pay one-third 'of the cost of such widenings as may

be necessary on account of the institution of the

services. The reasons for the difference between the

proportions of the maintenance contributions

demand some consideration, and it may also be well

to consider whether it would not be better, in every

case, to put such contributions on a car-mile basis :

but, for the moment, the most important fact before

us is that the coutrilsutory principle is now recog-

nised, and will soon be in force in Derbyshire and in

South 'Wales.

Rivers Pollution

and the
Protection of

Water Supplies.

With regard to trade wastes, some replies express the

opinion that these should not undei- any circum-

stances be allowed to pollute a stream, while others

believe that under certain circumstances some

deo-ree of pollution, involving even malodorous and

unsightly conditions, may be permitted. The whole

of the opinions thus recorded are extremely interest-

ing', and deserve careful study by all who are

interested in this subject, and if a similar set of

opinions could be obtained from all our own sanitaiy

officers, surveyors, chemists, bacteriologists and

sewage works managers by some competent oi-ganisa-

tiou such as the Institution of ilunicipal and

County Engineers or the Royal Sanitary Institute,

and a careful digest prepared of the results, it

would undoubtedly be of great assistance to those

who will be engaged in considering the Bill which

we understand is, sooner or later, to be laid before

Parliament.

On several occasions during the

past }-ear or two we have re-

marked in these columns that, in

spite of the large rivers and other

bodies of water available for the

discharge of sewage in the United States of

America, the question of the pollution of rivers and

water supplies has been gradually becoming more
and more acute. In this connti'v we have appointed

Royal Commissions to deal with the matter, and we
are now waiting, with more or less patience, for the

recommendations of the last of these Commissions

to be placed on the statute book. In this connection

it is not out of place to ask whether we are again to

be disappointed and another Parliamentary session is

to pass without anything being done in this

direction ':*

In America such a comprehensive method as oui-

" Royal Commission ' has not so far been adopted to

investigate this subject. Possibly Americans have
become wise by our experience, and intend to adopt
other methods which will secure more immediate and
])ractical results. Among these must undoubtedly
be reckoned the summaiy of replies given to a sei'ies

of questions sent out by Mr. Paul Hansen, engineer
to the State Water Survey of Illinois to some
seventy or eighty sanitary officers, engineers,

chemists and bacteriologists. These questions were
submitted with the view of formulating the best set

of general jjrinciples, or working h>']3otlieses, tliat

up-to-date experience and available facts will permit
for the purpose of forming and guiding popular
opinion. On another page we print these questions
together with extracts from a digest of the rejilies,

for which we ai-e indebted to our esteemed contem-
porary the Eii'jhieerimj liccord.

It will be noticed that in the matters of dividing
the country into watershed areas, with central
control, the opinions agree with the recommendations
of our Royal Commission. On the other hand, thev
do not coni-ider it feasible to fix by law the limits
within which stream (lollutiou may be permitted.

The London
Traffic Problem.

To a deputation representing

the Royal Institute of British

Ai'chitects. the Surveyors' Insti-

tution, the Institution of Municipal and County
Engineers and the London Society, and another

representative of forty-eight local authorities in

Greater London, the Garden Cities and Town
Planning Association and the Greater London
Advisory Town Planning Committee, among other

bodies, the Prime Minister on Thui-sday of last week
gave a sympathetic I'esponse on the problems of the

co-ordination of town-planning schemes around

London and the appointment of an authority to deal

with this as well as the question of traffic. Without
some agreement among authorities, town-planning

schemes maj- fail to attain their objective so far as

the construction of adequate arterial roads is cou-

cei-ned, and upon this question public opinion will

probably agree with ilr. Asquith, that a useful pur-

pose would be served by the repi-eseiitatives of local

authorities meeting in conference under the guidance

of the President of the Local Government Board to

discuss the subject. We notice that one daily paper

objects that this can only mean delay, and that what
is wanted is the passing of a short Act of Parliament

giving powers to the Local Government Board.

But matters of this kind can hardly be dealt with

in this hasty fashion. In a sense it would be re-

versing the proper order of things, for, obviously, if

an agreement is to be " hammered out" between the

parties—this was the phrase used by the Prime
ilinister—it is important to have piior consultat on

on essential points in dispute as well as fi'ee dis-

cussion on matters involving a conflict of local

interests. It is rather curious to observe that the

newspaper critics, who are not unwilling to deal

somewhat drastically with this question, display at

the same time a somewhat confusing measure of

sympathy with the claims of the borough councils

to veto the tramway schemes of the London County
Council. The creation of a Traffic Authority for

London, the other subject alluded to by I\Ir. Asquith,

is not the simple matter tliat it is so generally con-

sidered, especially if the authority is to be invested

with anything approaching plenary powers of expen-

ditui'e or the ordering of expenditure. But it is

becoming a less difficult problem in view of the

trend of public opinion towards bi-oadeuing the

basis of the financial responsibility of the heavier

forms of motor ti'affic foi' the u]ikeep of the i"oads.

The Royal
Sanitary Institute

Congress.

The Annual Congi-ess of the

Royal Sanitaiy Institute was
opened this week at Exeter,
and i.>ii Tuesday Mr. Thomas

Moulding. M.ixsT.c.K., the city engineer, presided at

the confeience of engineei-s and surveyors which is

a usual feature of these gatherings. By way of

introduction to his address Mr. Moulding commented
on the strong light of criticism which is brought to

bear upon the work of municipal engineers, not,

indeed, in any spii'it of complaint, but rather in
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nriler to emphnsist' the \alue which attaches to

lioiiest coiunieut. "(.'riticisms, however unpleasant,

are not unwholesome, and it behoves the enajineer,

especially in the municipal line, to see and hear

wliat is being said about his work by the person

commonly termed the man in the street, to enable

liim to gausfe the wants of the ratepayer." The
main body of the address was concerned with the

three subjects of road-making, housing and .sewage

disposal, all of which it will be generally agreed

are of supreme importance at the present time. In

regard to road-making, Jlr. Moulding looks for a

real sohition of present difficulties in improved
methods of construction rather than in mere surface

treatment, and in this connection he pointed to the

value of e.xperimental and research work. The im-

portance to any community of good and adequate

housing accommodation is a topic which ought not

to require much labouring in these enlightened days.

Unfortunately, however, the ordinary ratepayer is

apt to class a housing scheme as " uuremunerative,"

leaving entirely out of account the benefits which
are derived by all sections of the population by a

healthier working class and a lower death rate.

These are matters which cannot be measured in

pounds, shillings and pence, but which are none the

le.ss important public assets. Mr. Jloulding there-

fore did well to express clearly the opinion, both

as engineei- and ratepayer, that every opportunity

should be grasped by local authorities to abolish

•slum dwellings and to provide in their place good,

substantial dwellings at reasonable rents, together

with wide streets so as to give as much fresh air as

possible to those who by foi-ce of circumstances are

compelled to be town dwellers.

The subject of sewage disposal, to which the last

part of Mr. Moulding's address was devoted, was a

peculiarly appropriate topic in Exeter—the scene of

the pioneer work of Mr. Donald Cameron in connec-

tion witli the septic tank. Mr. Moulding paid a

graceful tribute to his eminent predecessor, and
made an interesting announcement as to possible

improvements to he made in the Exetei' works.
A very interesting address concluded with a plea
for both efficiency and economy in municipal engi-

neering woi'k, regard being had first and foremost,

however, to etiiciency.

Sewage and
Pisciculture.

Some lime ago reference was
made in these columns to tlie dis-

posal of sewage bj- disehaiging
it into fishponds. An experiment on tliese lines

has now been in operation at Strassburg for three
years, and a depiitation from Hamburg recently
inspected these woi'ks and reported favoui'ably upon
the results attained. In the German contemporary
from which these particulars are taken it is actually
stated that, contrary to other previously existing
view^s, the self-purifying capaeitj- of water is greater
when its velocity of flow is slow than when its

cui'rent is rapid, as in the lattei- case fewer o)gan-
isnis are enabled to establish themselves and give
rise to the development of animal and vegetable
life which takes place in a pond. A Diiector of
Fisheries, in describing this metlind, expressed the
opinion that it possesses great advantages ovei' dis-

posal by broad irrigation or by percolating filters,

and it is claimed that the financial result,") are
excellent. In addition to the breeding of fisJi, ducks
and rabbits are kept, the latter for the purpose of

feeding upon the luxui'iant growth of grass on the
banks of the pond. The fish, such as carp and pike,
taken from this pond had a fine appearance, and no
fault could be found with their taste when cooked.
When refen-ing to this matter on a previous occa-

sion we did not venture to assume that the idea
would be taken seriously, but there is evidence that
it is receiving considerable attention in Gerrnanj-.
In a recently published book it is stated that it has
been ascertained by experiments that fish of the carp
family survived in a pond which receivedsewage to the
extent of one-tentli of its volume every four to eight

days witliout causing accumulations of sludge at the
bottom. It is also estimated that wliile an acre of

land can only deal with the sewage from 10(1 people,

a half-acre pond stocked with carp could continu-
ously receive the sewage from SOU persons withf)ut

causing foul decomposition. While we are well
aware that fish will thrive in well-purified sewage
effiuents, we are not satisfied that crude sewage can
be discharged for any length of time at the rates

mentioned into a pond without causing a serious

nuisance, or that, even if fish such as carp and tench
could survive these conditions, there would be any
sale for them as food. Further expei'ience is neces-

sary, and it will be wiser and more agreeable that

others should make the experiments.

The programme for the foi tietli
Institution of annual general meeting of the
Municipal and t i-i *• r nr i i

County
Institution oi Municipal and

Engineers. Countj^ Engineers was issued last

week, and the arrangements
which have been made are .so attractive that some-
thing like a record attendance should result. The
meeting, which will last four days—from Wednesday
to Saturday of next week— will take ]dace at Great
Yarmouth under the pi'esidency of Mr. J. ^V.

Cockrill, ji.iNST.c.E., the borough surveyor ; and in

connection with it there will be held the third Town
Planning Conference promoted by the institution.

The value of the meetings and conferences organised
bj' the institution is frequently recognised by the
local authorities of the towns in which they are

held, and it is pleasing to observe that on this

occasion there will be an official welcome lij^ tlie

Mayor, not only of the members of the institution,

but also of the delegates to the conference. It

would be quite impossible to enumerate here the
titles of the nineteen papers which are to be read,

full particular.s of which are in the programme to

be found in another column. We may say, however,
that the names of the authors are an aunjle
guarantee that they will be thoroughly instinctive

and will form a sound basis for discussion. During
the meeting there will be some interesting visits and
excursions, while several social functions, including

the annual dinner, have been arranged. An exhibi-

tion of plans and models of town-planning schemes
will be held in the town hall. Altogether the
programme is so excellent that a very lai'ge number
of members and their friends w'ill no doubt be
attracted to Great Yarmouth. We feel that we are

only expressing the feelings of our readers in wish-
ing the new jaresident a highly successful annual
meeting as a prelude to an equallj' successful year
of office.

:;= « *

.,. , ^. , The difficulty of tracing under-
The Location of i i •

i

Underground Pipes-
^™""'^

^""{^K ™*/"« when no
exact record has been kept ot

their position is considerable, and the work of find-

ing them is sometimes too costly and difficult to be
practicalile. The value of the simple electrical

devices which enable the modern water engineer to

trace such mains accurately without disturbing the
ground is great. It is. for instance, quite an easy
matter to connect one of the wires of a battery to a
house stopcock and the other to a hydrant or valve
on the town main and thereby to induce a current
of electricity along tlie service pipe running between
the main and the house. The pipe then becomes a

conductor, and when an electric coil is bi'ought within
the electric field of this conductor, a current is in-

duced in the coil which will cause a sound in the
telephone receiver connected to the coil. This
sound will increase or dimmish as the coil approaches
or recedes from the underground conduotoi", but will

cease when directly over it. Such a device as used
in the City of Chicago was described recently in

Eni/i'neeniiy News of New York. Small batteries

such as those used in an automobile are used for

creating the necessary current. It is needless to

dwell upon the obvious advantages of the method.
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Institution of IVIunicipal and County Engineers.

MEETING AT LEEK.

At the meeting of the Institution of jMuniciij;il ami

County Engineers held on Saturday last at Leek.

Staffordshire, the chair was ocoupied by the pre.-^ident,

Mr R. J. Thomas (Bucks comity), and there were also

present Messr.";. W. Plant (Stafford), .T. H. Walters

(Condeton), W. B. Madin (Kushden), W. E. Beacham

(Leek), A. M. Kinnison (Leek), F. C. Cook (Nuneaton,

hon. district secretary), J. Lobley (Stoke-on-Trent), R.

Burslam (Congleton). E. J. Goodacre (Nuneaton). S.

Gibson (Biddulph). J. R. Hadfield (Uttoxeter), W.
Slater (Leek), T. A. Taylor (Leek), J. V. Medley (Stoke),

G T. Stevenson (Leek). T. Mason (Leek), T. H. Booth

(Leek), H. Henshaw (Leek). R. M. Carr, H. Garside

(Macclesfield) and C. \Vat.son (Leek).

Mr. Thomas Mason, j.p., chairman of the district

council, gave the meniliers a very sincere and hearty

welcome to the tnwn of Leek. He was .sorry that tlio

Mr. Thomas Mason, j.p.,

Cboirman of the Leek Uibau District Coinioil.

number of members was not much larger, but perhaps
their unfortunate geographical position had mucli to

do with tliat. Leek was a very unpretentious, un-
assinning part of the county of Stafford. Perhaps
their great draw-back had been their modesty.
Although they were not in the full glare of the "flash-

light, they would find that Leek had a history which,
according to its size and its capabilities, was not of

an unimportant character. He hoped, representing
as they did large counties and nuinicipalities, tliey

would see something to commend and to criticise in
a friendly way, in order that they at Leek might im-
prove their town. They were small among the com-
nujnities, but they showed signs of that progress which
was largely due to gentlemen of their profession,
whereby they were seeking to beautify and improve
their town so as to make it a jilace satisfactory to
look upon and dwell in, and tending to comfort and
long life. There was one thing in which they did
hold their own with the best communities—that was
in the question of water. They had a water supply
which was second to none in the kingdom, and which
was cheaper than most in procuration and distribu-
tion. The water undertaking was under his charge as
chairman of the Water Committee. That was a pro-
gressive town. Their duty and aim was to keep up
the town with efTieiency and maintain its repute as a
clean, healtliy town.

The President, on behalf of the institution, thanked
the chairman of the council very sincerely for his
cordial welcome to Leek. They appreciated every word
he had said about the town of Leek. He wished to

say it was not at all the fact that because a town
was small members of their institution did not learn;

indeed, his own personal feeling was that, as the

majority of their members represented the smaller

towns, it was to them an education to go to towns
of that size rather, possibly, than to tlie larger towns,
where the w-ork was not .so evident and the details

.so elaborately worked. He found there admirable
drawings, whicli were most creditable to their engi-

neer: and he, personally, was certain in the visits they

would pay to works they would learn something of

advantage to the councils they served. The first re-

quirement of a town was good water at a reasonable
rate, and from tlie remarks of the chairman of the
council he gathered that Leek was fortunate in that

respect. He liad not lieen in Leek before. l)ut he in-

quired from friends at Aylesbury who knew the town,
and they assured him when he came to Leek he would
see a nice, clean town, well managed, and desirable

iu every respect for imitation by towns of equal size.

From what he had seen already he was assured that

their promise would be fulfilled. They greatly appre-
ciated their reception that day, not only as an institu-

tion, but as an indication that ]\Ir. Beacham, who
was an honoured member of their institution, had
the confidence and respect of the council he served.

Mr. T. Mason (Leek) said the town was largely

indebted to Mr. Beacham for the improvements of

the past ten years. The town recognised him to be
a very capable officer, and respected him. Much
of their improvement was due to his lirains and
guidance and suggestion.

Mr. F. C. Cook read the minutes of the last dis-

trict meeting at Birmingham on .Jaiuiary 23rd, which
were confirmed.

Mr. Cook read letters of apology for non-attend-
ance from Messrs. A. D. Greatorex (West Bromwieh),
E. H. Crump (Hinckley). Brettell (Rowlev Regis),

G. W. Lacey (Oswestry), and S. S. Platt (Rochdale).

MirrUAL DEFENCE FUND.

^Ir. F. C. Cook read a letter from the secretary of

the institution (Mr. T. Cole) with reference to the
formation of a Mutual Defence Fund.
The Pbesident explained that the letter had been

circulated to all the districts with the object of

getting the views of the members. At the annual
meeting in Yarmouth a fortnight hence Mr. Prescott
would read a paper on the question, and most of

the districts had practically posti)oned expressing
their views until they had heard the paxaer of Mr.
Prescott.

Mr. F. C. Cook thereupon proposed that they
defer the consideration of the proposal until the
next district meeting, and this was agreed to.

SUGGESTED MOVABLE COUNCIL MEETINGS.

Mr. Cook next read a letter from the Nortli-
Eastern District suggesting the liolding of movable
meetings of the council of the institution. He took
it that the suggestion was made so that provincial
members might have more opportunity of attending
the meetings of the council than at jiresent.

JMr. W. B. Madin (Rushden) thought it would be
desirable if the council would hold their meetings
in provincial towns. Some of the members lived a
long distance from London, and it was a consider-
able expense to them to attend the meetings.

The President said if the district made any re-

presentation it would be considered by the council.

Mr. Madin exi)lained that he was not a member
of that district, but of the Eastern District.

Mr. W. Plant (Stafford) said there were a good
many points for and against this question, and he
thought it should be referred to a more representa-
tive meeting.

The President: Tlie matter is entirely in your
hands.

Mr. Cook said he quite agreed with Mr. Plant.
Tliey had only heard one side of the question iip to
now—that of the North-Eastern District. He thought
it should be deferred until a more representative
meeting.

On the proposition of Mr. Plant, seconded by
^Ir. E. J. Goodacre (Nuneaton), this was agreed to.
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VOTE OP CONDOLENCE,

Ml-. J. H. Walters (Congleton, proposed a vote

o£ condolence with Mrs. Carter Bell on the death
of her husband.
The President felt certain it was the unanimous

desire of the members to accord this vote of

sympathy.
The vote was passed in silence.

Consideration was afterwards given to the follow-

ing paper:—
LEEK AND ITS MUNICIP.\L WORKiS.

By W. E. Beacham,
Surveyor iiu'l Wiiter Eiitriueer to tlie Urlmn Distj-ict Council.

[Mr. Beaeliam U a uutive uf MuiimoutbsUirc. His scholastic educa-
tion was completed at the Newport CoUeKiuto ScUfol, and he was
articled and received his early professional traininji in the same town.
He has Bixccessively held appointments at Newport and Abercaru
(Mon.;, Barry (Glamorganshire), and Rochdale. In 190i) he was
appointed assistant Itorough turveyor of Stoke-on-Trent, but leliu-

quished this appointment in favour of that of engineering assistant to

Mr. S. S. Piatt, borough sui-veyor of Kochdale. In 190H ho received
the appointment of !^^rveyor and waterworks engineer to the Town
Council of Leek, beiuf^ selectad from among 142 applicants. He has
had coui-iderable experience in municipal and architeciul'al work,
having been engaged upon schemes of sewage disposal, water supj'lj',

mail! sewerage works, street-making, designing and erecti' n or the
various buildings associated with municipal government, private and
public improvements, and during the past ten years has designed and
carried out by direct laloiir many works of public improvement in the
town of Leek, besides being responsible for all architectural work in

connection with the council, in addition to acting as engineer of the
water undertaking. He possesses the diploma of the Institution of
Municipal and County Engineers, also that of the Eoyal Sanitai-y

Institute, and is a member of these and other bodies.l

When, the author received the intimation from the

.secretary of the West Midland District that (he

Executive Connnittee tliought that a meeting should
be held at Leek, it was regarded more in tlie light of

a compliment that was desired to be paid to the

town and its representatives than to ))imself as its

engineer and surveyor, and thougli the view was
expressed that after the completion of ten years of

service the author could not point to works of any
great magnitude, it n:ust not be assumed that real

municipal progress had not been made ; but, seeing

that the institution had never met at Leek, and
considering the importance of the town, the author
was prevailed upon to trouble you with this paper,
in the hopj of proving that there arc works of

interest to the members of the institution even in

the smaller towns. The author is sure that liis

council ap]>reciate the compliment paid, and hoiie,

with him, tliat tlie visit may iirove of interest tu

the members.
HISTORICAL.

Leek is known throughout the county of Stafford-
shire as " The capital of the Moorlands," and lias

figured largely in the pages of history. In earliest

records (according to Sleigh's "History of Leek").
Leek, or Leke, is variously written r!e Lrria ivl Lfi/m.

As to the origin of the name of the town, authorities

incline to the opinion that it is derived from the
Cymric hcJi, a stone, which the natui-e of the country
in its immediate neighbourhood seems to corroborate,
rather than from leak, which is equivalent in its

meaning to water, and from which are evidentl.v

derived Lech, a river in the Netherlands, Luh.
another river in South Germany, and Leuk in Swit-
zerland, noted for its hot springs, or from the old
Norse liik, Anglo-Saxon lie, a corpse. Leek in the
old Celtic meant a desert place, and this derivation
is favoured by the vast tracts of wild moorland, with
their infinite distances of lirown waste, rolling

mists, and snow-capped Roches. In Domesday Book
it is thus referred to: "The King holds Lee, and
Earl Algar (son of the celebrated Godiva of Leofric.

Saxon Duke of Mercia) has held it. There is one
hyde (which some suppose to be 120 English acres,

and others, again, very much more), with its

appendages." In the time of Edward the Confessor
>t was valued at £4.

In August. 1723. tlie Manors of Leek, Leekfrith.
and Rudyard were sold to the Lord Chancellor Mac-
clesfield for £10,354 7s. 8d. The great Lord Chan-
cellor was born, so Lord Campbell writes in his
" Lives of the Lord Chancellors," on ,Tuly 23. 1666.

in an old stone house, still remaining at the top of

the market-place. The present lord of the manor is

tlie seventh Earl of Macclesfield. The ancient parish
<linrch, dedicated to St. Edward the Confessor,
boasts of a noble Norman tower, and of two
Catherine-wheel windows, one of which is engrave<l
in Bloxam's "Gothic Architecture."

GEOLOGV OF THE DISTRICT.

Our oldest rocks (according to the late Sir Thomas
Wardle's " Geology of Leek ") are those of the lower
carboniferous s.vstem, underlying the coal measures
liorizon, yielding Yoredale sandstone and shales and
millstone grits, all more or less capped with brick
boulder clay of the glacial period, containing water-
worn pebbles and boulders of older rocks. The soils

resting on these clays are more or less c!aye.v, and
are unlike the soils which lie upon the Triassic or
new red sandstone beds which occupy and rest un-
conformably in a jialseozoic trough in the Churnet
valle.v at Leek. Between these two great formations
in this locality

—

i.e., the lower carboniferous and
the Triassic—a vast thickness of rock has been re-

moved by -denudation, including the whole of the
millstone grit formation of about 2,000 ft. thick, ex-
cept (lortions which have been left as at the Roches
(the source of the town's w^ter supply) in the north.
Ladderidge in the .south. Rudyard in the west, and
Wetley Rocks in the east.

The prevailing colour ol the sandstone of the Leek
district is deep red. though the colour varies, and
in some parts is found nearly white. The redness is

due to the presence of peroxide of iron. Under the
microscope it appears to be very small and ijartially

rounded pebbles, nearly uniform in size; they are
grains of crystalline white quartz. The sandstone is

considered to have covered this district more gene-
rally than it does now. Its subsequent partial re-

moval by denudation is sujiposed to have left the
surface in those graceful undulations of hill and
dale which give so great a charm to the scenery of

the neighbourhood. The beautifully rounded hills

of this formation on the south and west sides of the

town are strikingly characteristic of the period to

which they belong, and enable the spectator readily

to distinguLsh between them and the more abrupt
elevations of the surrounding millstone grit. The
eastern side of the town stands on the millstone

grit, the line of junction with the new red sand-
stone being in Market^street. a few yards from our
place of meeting, and runs due .south. From this

formation various qualities of stone are obtained.

From the Waste and Kniveden quarries stone used
for wall building, road mending, and other like pur-

poses are obtained, while from the Morredge quarries

Roche stone is obtained, and may be seen in most
of our public buildings, being used for quoins,

window heads, sills, and all kinds of dressings. The
highest elevation of grit in the district are the

Roches, 1,670 ft. above sea level. The centre of the

town is 643 ft. above ordnance datum, varying from
748 ft. at the eastern boundary to 484 ft. at the west.

STATISTICAI,.

The town of Leek, with the townships of Leek.

Lowe, Leekfrith, and Tittesworth, as defined by the

Leek Improvement Act. 1855, comprises a circle

3,000 yds. in diameter, the centre being the lamp
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pillar in the middle of tho IMarket-place. The area

is l,4(i(i acres. The population, estimated at the

passing of the Leek Improvement Act in 1855, «a.~

9,500, at the last Cens\is it was 16.654, to-day it is

estimated at 17,000. The imniber of inliabited houses

in the town is 3,796. giving an average number of

persons per house of 4-39. The health of the dis-

trict is good, as the death-rate for the year ending

December, 1912, was only 16-6 per 1.000. The total

rates are 6s. 8d. in the £, and include county council

and education rate of 3s. 8d., and general district

rate (including 4d. in the £ for water) of 3s. The

rateable value of the town is £62,.334.

INDUSTRIES.

With regard to its staple trade, an old Staffordshire

ballad ha.s said

—

" For silken fabrics rich and rare.

What city can with Leek compare?"

And to-day Leek is (thanks to the enterprise of its

manufacturers) a thriving hive of industry, and is

noted the world over for the quality oi its produc-

tions. The silk trade of Leek seems to have

originated with some French refugees after the

Revocation of the Edict of Nantes in 1685, and
although the nature of the industry has changed

somewhat since then, in that the making of broad

silks is not now very general, a very considerable

trade is carried on in the making of the finer lines

of silk goods, such as sewing silks, bindings, braids,

ties, &c., and, from the number of new silk mills

and extensions to existing ones which have just

been carried out, there is every prospect that the

trade of the town will still largely increase. Silk

dyeing is also carried on to a large extent, and
forms one of the principal branches of the industry,

the local water being especially suitable for the

purpose.
BOADS AND STREETS.

Prior to the year 1825 the streets and highways
were managed by highway officers appointed at

vestry meetings, but on May 20th of that year an
Act for lighting, watching, cleansing, and improving
the town was assented to by King George IV., which
contained the following interesting recital :

" Wliereas
the town of Leek in the county of Staffordshire is

large and populous, and a place of extensive trade
and manufacture, and greatly increasing, and is also

a great thoroughfare for travellers, and where many
fairs are held, &c." Such Act was administered by
commissioners until 1855, when the Leek Improve-
ment Act was passed, which gave extended powers
to the commissioners. It also increased the area of

the town from 1.200 to 1,500 yds. from the centre of

the market-place. Such commissioners as were from
time to time appointed under the Act remained in
office until the Local Government Act of 1894 was
passed, when urban district councillors were ap-
pointed. The total number of streets in Leek, ex-
cluding private streets, is 115, with a mileage of ISJ.
In addition to which there are 3J miles of main roads
which the url an council, under sec. 2 of the Local
Governrnent Act of 1888, decided to retain the powers
and dvities of maintenance over.
They are paved approximately as follows:—

Lancashire setts 2J miles
Granite 328J yds.
Tar-macadam 15 miles
Stone m.icadam 9J miles

The principal streets in the town are paved with
Leicester granite and 5-in. Lancashire grit setts on
concrete foundation, which tend to give them a
cleanly appearance, and is suitable for the heavy
traffic to and from the mills, while up to the author's
appointment the secondary streets were made of local
stone macadam. This stone, though cheap, was com-
paratively soft, and did not wear well, and upon the
author's advice a second quality Leicester granite
was substituted, wliich wears much better, gives off
less dirt, and is generally appreciated, liecause it is
being recognised that cheapness is not necessarily
real economy, and that, though first cost of a harder
and better stone is about 50 per cent more than local
stone, the longer life and saving in scavenging will
repay the greater initial outlay, and it is hoped that
local stone will eventually be altogether superseded.
The cost of local stone delivered on the streets was
6s. per ton. whereas second quality Leicester granite
is 8s. 3d. at the .station.

The use of tar-macadam is increasing in the townthough up to 1903 the only length of carriageway laidwas that in front of the town hall; but the author
in the restoning of certain flat streets, advised the

stripping of the old local stone macadam down to the

pitching and the laying of tar-macadam in two coats.

Sin. deep, bottom of li-in. to 1-in. gauge and Sin.

deep, and top f-in. to f-in. gauge and 2 in. deep after

rolling. The stone was limestone obtained from the

Froghall quarries, treated at the works, and cost, at

the canal wharf, lis. and 12s. 4d. per ton respectively.

Each coat is rolled with a 10-ton roller, and the street

is opened for traffic in a few days after rolling. The
author's experience is that a 10-ton roller is too heavy

for tar-macadam, and he prefers a 6 or 8 ton roller;

but as the council do not possess their own roller,

and are compelled to hire, it is not always possible

to make the best job, because the streets have to be

rolled to a finish in order to liberate the roller, and
oftentimes it is impossible to obtain a roller when the

weather is favourable on account of their being so

far away and engaged on their own work.

By reason of the gradients of the streets in the

town some doubt originally existed as to the desir-

ability of using tar-macadam to any great extent, as

the bulk of the heavy traffic into the town is from

the station, and as the main approach has a gradient

of 1 in 19'33, and the horses are shod with heel and
toe in order to overcome the gradient, it was feared

that when the traffic got on to tlie tar-macadam
streets great damage would be done, and disinte-

gration of the surface would commence, but it is

found that the streets that have been so laid stand

very well. One length of street, quite flat, over which
there is considerable heavy traffic in connection with

a corn stores and coal depot, was laid with Welsh
granite treated at our own yard with tar, but at the

end of about five years was very badly damaged, and
clearly showed that tar-macadam is not altogether

suitable when subject to heavy traffic, even on a flat

gradient. The reason granite was tried on this street

was because it was known it would be subject to

heavy traffic, and being harder than limestone and
possessing better wearing qualities, it was thought

the experiment should be tried. The author thinks

this is a street that should be sett paved in future,

but is satisfied that tar-macadam is very suitable

for secondary streets with flat or slight gradients and
subjected to light traffic only, and is extending in

this direction as streets become ready for stoning;

1;V miles of this material has been laid as carriage-

ways, and the cost works out at about 2s. 6d. per square
yard. Recently a portion of one of the main streets

of the town which had been laid with Macclesfield

setts was repaved with 4-in. to 5-in. Lancashire grit

setts, which worked out at 7s. 6d. per square yard, ex-

cluding concrete foundation. The main roads of the

town (known as the county roads), with the exception
of the station approach to the town, which is part

paved with Leicester and Lancashire setts, are all

of granite macadam from the Clee Hill quarries. The
stone cost 12s. lOd. per ton at the station.

FOOTPATHS.

The footpaths in the town generally are laid with
Macclesfield flags with kerbs from the same place,

but the author, soon after commencing duties at Leek,
had to lay the whole of the stoneware conduits in

connection with the installation of the electricity

undertaking into the town, and found it exceedingly
difficult to take up and relay both flags and kerbs
on account of their tendency to laminate. It is the
practice now to use Lancashire kerbs and flags which
can be easily taken up and relaid. The street channels
and crossings were also laid with cubes, but the
author favours the use of 12-in. by 4A-in. flat channels
laid on concrete bed, which makes the better job,

and the crossings are laid with a similar material,
grooved to afford a foothold for horses. In the private
streets of a secondary character 2J-in. artificial flags

are being laid. A Leicester flag made by Messrs. J.

Ellis & Sons has been standardised, and all the foot-

paths laid out in connection with new streets by estate
agents have these flags specified. The cost of arti-

ficial flags at Leek is 3s. lOd. per square yard, and
Lancashire sawn flags 5s. Lancashire kerb, 10 in. by
8 in., cost 3s. 6d., and 12 in. by 6 in., 3s. per lineal

yard, while Macclesfield cubes, formerly used in the
channels, cost 3s. 6d. per square yard, as against
2s. 5d. for 12-in. by 4i-in. flat Lancashire channelling
per lineal yard. The footpaths to the main roads
nearest to the centre of tlie town are flagged or tar-

paved, while the lengths beyond to the boundary are
gravelled or ashed; but an arrangement has been
come to whereby we hope to extend the tar-paving
in lieu of ashing, which will be much appreciated by
the users. Our cost of maintaining the main roads
is submitted to the county surveyor before payment.
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an.l wo consider we are treated with every considera-

tion and in the matter of widening or improvements

an arrangement is generally come to before the worx

is done 'between the urlnm and county councils

whereby the cost is met jointly.

PRIVATE STREETS.

Thc^e formerlv were laid out by the e.state owner

and completed with fu.itpaths before any buildings

were erected, and immediately upon their completion

the builders commenced building operations and

considerable damage was done by means of drain

connections, gas and water services, &C-- and tlie

estate owner was called upon to again put the streets

in order previous to their being taken oyer. The

author favours the idea of simply laying out the street

with sc-vers, kerbs, and pitching put in only, •^"d

when buildings are completed the street to be made

STRUKTS. WlDENINfiS AND TMPnOVEMENTR.

Plate No. 1.—During the past ton years the author

has carried out a considerable amount of street works

of an important character by direct labour. The

first of these is known as the " Globe Yard Improve-

ment Scheme." The necessity for better communi-

cation between the centre of the town and the west

end (a district which has rapidly increased by reason

of the enterprise of the silk manufacturers whose

works are located at that end of the town) was becom-

ing urgent and the council entered into negotiations

for the purchase of " The Fields Kstate," which con-

sisted of a private residence and 11,196 yds. of land,

to"ether with the "Globe" public-house and other

property, which cost to acquire £11,755. The build-

ings standing in the way of the streets shown on the

plan which accompanies this paper were pulled down

Gi,oBE-T.\iiD Improvement Scheme, Leek.

(Plate 1.)

up and adopted by the council. The specification

for the formation of the road usually adopted is 8in.

to 12 in. of hardcore, with 5 in. of metalling "i two

coats, 12 in. by 6 in. or 10 in. by Sin. dressed Lan-

cashire kerb laid on 4 in. to 6in of cement concrete,

12 in. by 4i in. flat channels similarly laid, and 2i ui.

Lancashire or artificial flags for the footpaths. The

minimum width of footpath allowed is 6 ft., ana

carriageway 24 ft., but under the Model By-law.,

which are" before the Local Government Board tor

approval, power is sought to vary m either case.

Where the council make up the street previous to

adoption they do so under sec. 150 of the Public

Health Act, 1875, and the work is carried out by ad-

ministration. The cost per lineal yard of frontage lor

half the width of street works out at about £1 6s.,

not including sewering.

,„ order to obtain^ccessfroni ^J^^^^^
Sheep Market and "^^

^^;«f^\ ^"galisbury-street
fol-

street wa.s laid °^t
,f
"
J^^ft wide, and provided

lowed, and was made 38 to ^-"•;"" '

^,^g direction
outlet from West-sreetoSneyd-streemt.^ ^^

of the station, and Field-stieet i«ni ^ ^^^^^.^

''''^''l^a
K'fixTd^'and'tlVremSing land was

were laid, keros nxeu, a
,,.i,nip with the excep-

then allotted for -^^^-^^ef^^^^^ buildings
tion of six plots, have ^\°''''. ^

, j ^ expenditure

TuL It .raU"S'.."in".M ent o,V. }.»

:i„s.d-by lie i.»».i o«,;™s ?riis
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macadamised, but when the whole of the frontege is

built upon a more durable material will probably be

laid. The cost per foot of frontage for half width of

street in the case of High-street and Salisbury-streat

was 17s. 6d., and Fields-street 16s.

The question of the erection of a new General

Post Oflfice for the town raised the matter of the

widening of a narrow passage of 10 ft. called Strang-

mans Walks (since called Strangmaii-street), as the

Government had purcha.'^ed property, including a

public-house and property adjoining, and did not

contemplate increa.<ing the width of such passage,

so the council stepped in, and, after i)rolonged nego-

tiations, acquired property enabling the width to be

increased to 36 ft., and thus provided another outlet

from St. Edward-street to Field-street, and eventually

tliis street will be continued to the corner of Salis-

bury-street and Sneyd-stieet. The total cost was

£700.

The ne.xt street work of importance was the widen-

ing and improvement of Belle Vue-road, or, as it is

more recently known, " Kingsway," which connects

the west end with the main road to ilacclesfield.

This was originally a narrow road of about 10 ft.

wide, which ended in a passage about 4 ft. in width.

Property had been acquired by a local body called
" The Town Lands Trustees " (the holders of certain

properties in the town the revenues of which are

from time to time to be devoted to carrying out

works of improvement for the benefit of the free-

holders of Leek and Lowe, after the necessary funds
have been expended in the upkeep of their property),

so far back as forty years ago. They completed the

purchase of the last property necessary for the

carrying out of the scheme in l!X)t, and the author
was instructed to prepare plans, sections, and esti-

mates of cost. The scheme involved the pulling
down of thirteen cottages and the widening of the
road to 36 ft. and 4<3 ft., including the erection of

retaining walls and the making of a dropped foot-

path to accommodate a number of cottages lielow

the road level. The gradients vary from 1 in 10 to 1

in 34. The Local Government Board's sanction was
obtained after the usual inquiry, and the author car-

ried out the scheme by direct labour, the Town
Lands Trustees out of their income meeting the
annual repayment of principal and interest. The
cost of the improvement, excluding land, was £2,370.
and the road as widened was opened for vehicular
traffic on September 13, 1906, by the late SirTliomas
Wardle, chairman of the Town Lands Trustees, and
Henry Allen, Esq., the then chairman of the council.
The next improvement taken in hand was to get

rid of an exceedingly dangerous corner which existed
at the junction of Compton and Brook streets. The
"Lord Raglan" imblic-house and five cottages were
acquired, and the street was widened from 26 ft. to
44 ft., at a cost of £1,600, including the acquisition
of the projierty. The buildings were all removed,
and one of the cellars of the public-house was uti-
lised for the putting down of an underground con-
venience, which added another £250 to the cost of
the improvement, but it is still regarded as one of
the best improvements from the public safetv point
of view carried out in the town in recent years. The
improvements works were carried out by the regular
staff, but the convenience was erected by contract.
The latest and by no means least important street

improvement was that carried out at tlie corner of
Brook-street and Russell-street by the removal and
taking down of part of the •' Sea Lion '

public-house
and the widening of the street from 22 ft. to 36 ft
Permission was ohtaiued from the Licensing Bench
to take 111 the adjoining premises for licensing pur-
poses upon the removal of part of the public-house
and the council expended £800 in effecting this im-
provement, being again assisted by the Town Lands
Irustees to the extent of £300.
Proposals for the pulling down of several proper-

ties and the widening of street corners are still under
consideration.

SCAVENGING AND REMOVAt, OF HOTSE REFISF,.
For the purpose (,f street cleansing .seven menare employed, and the whole of the street^ of thetown are swejit at least twice a week, and ba.k

pas.sages at least once a week: while the street-^ inthe centre of the town are constantlv swept bv twomen. provided with liandcarts for the collecting ofdroppings, &c. ^
The removal of hou.se refu.se is carried out bv thecouncil and a weekly collection is made. Formerlvhxed ashpits were generally allowed, but of late years

the council are calling upon householders to pro-

vide movable galvanised iron bins of sufficient size

to contain a week's accumulation of refuse. Trade
refuse is also removed, without any charge being

made, but is not mixed with the ordinary house
refuse. Four horses and carts are regularly em-
ployed in this department, and four men assist as

fillers.

Some years ago the council acquired land for the

purpose of erecting a refuse destructor, but a pro-

posal was made to cart the refuse to the low-lying

land part of the sewage farm with the view of same
being levelled up, and no further steps have been
taken in the direction of erecting a destructor. The
land at the sewage farm is laid out in terraces, and
previous to any house refuse being deposited about
1 ft. to 1 ft. 6 in. of the top soil is stripped off and
land drains laid ; the refuse is then deposited and
filled up to a height of 5 ft., the top soil is then re-

placed, and afterwards sewage carriers are cut, and
the house refuse tip acts as a filter with very re-

markable results. A few years ago when one of

these acre beds had been filled up in this way, a

sample of the effluent was sent for analysis to Mr.
•J. Carter Bell, of Manchester, with the result given
below.

Ceriific^te of Analysis.

All results are expressed in grains per gallon.

Appearance in tube ... . Clear
Smell when heated to 100 deg. F Nil
Total solid matter at 212 deg. i' 136
Total mineral matter at 356 deg. F. ... 131
Lobs . , 5
Chlorine in chlorides 6*5

Nitrogen m nitrites Heavy traces
nitrates ... 0-329

Free ammonia _. ... 2*4

Albximinoid ammonia 0'08

Oxygen absorbed in 3 minutes at 60 deg. F. 0-0 4

,, ,, 4 hours at 60 deg. F. 0*12

Microscopical examination of deposit ... Organic
Suspended matter Trace
Alkalinity as free lime Nil

The council therefore felt justified in continuing
the work of raising the level of these terraces, and
while not necessarily increasing their filtration area
were able to dispose of their house refuse in a coni-

parativel.v inexpensive way. but it occurred to the
author that, instead of further increasing the depth
of the tip, it would be more advantageous from a

sewage disjiosal point of view if the level of the 14

acres of clay and peat land which had been formerly
used for broad irrigation, but had to be abandoned
on account of the poor quality of the soil for sewage
purification, could be raised by means of the house
refuse and so increase the available purification

area, and this is being done, and it is hoped the
same satisfactory result may be obtained. At the
piesent time 4,779 loads of house and trade refuse
are being collected and disposed of annuallv at a

total cost of £829 8s. lOd.. which is equal to 3s. 5id.
per load, and includes stripping off soil, carting
away, and resiueading over the refuse.

DEPOT.

In 1891 the council acquired 8.(HJ0 sq. yds. of. land
in Cruso-street, and established a depot, erecting
stabling for eight horses, loose box, harness-room,
mess-ioom, cartsheds, sheds for storing material,
workshops, smithy. &c., at a cost of £2,570, and in

1904 erected a substantial house for the road fore-

man at a cost of £250. .\t the piesent time the
council own eight horses, four being used for house
refuse removal, three on highway work, and one for

sewage farm inirpo.ses. Provender account for half-

year ending March 31, 1913, £173 19s. 2d., which
works out at 16s. 9d. per horse per week.

PUBLIC LIGHTING.

The .'streets are lighted by gas. there heiiig about
386 pultlic lamps fitted with incandescent burners.
The annual cost is £1.158, which includes cost of

gas, lighting and maintenance, and works out at
£3 per lamp per annum.

SEWERAGE AND SEWAGE DISPOSAL.

Pre^ ious to the passing of the Leek Improvement
.\ct. 1855. the drainage arrangements of the town
left veiy much to be desired, and upon the appoint-
ment of Mr. Charles Slagg (the author of several
treatises on sanitary engineering and kindred sub-
jects) as town surveyor, in 1857. the main drainage
of the town was designed, and upon being sub-
mitted to Mr. Robert Rawlinson (afterwards Sir
Robert Rawlinson). of the Local Government Board,
was reported upon as being considered well adapted
for the town. Such scheme provided for two out-
falls, one for the south and the other for the north.
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the population at that time being aliout 8,000, half of

which drained to each district, and tlie work of laying

down such scheme was proceeded with, and completed
between the years 1859 and 1862. No treatment
works were i)rovided, the sewage being distributed

over large tracts of land, and ijurified by broad
irrigation before admission to tlie river Clnnnet.
The death-rate of the town at that time was 29-.3 jjer

1,000. The amount borrowed was Jlj,30<), the last

instalment of which has long been paid off.

In 1892, as the result of complaints from tlie owners
(if tlie land on which the sewage was used of the

deterioration of the value of the sewage during wet
seasons by the mixture of storm water, and the possi-

bility of having to treat the sewage l)y some more
modern method than Ijroad irrigation, a scheme of

separatini: the storm water from the sewage was pre-

pared by the laying down of separate sewers, and
about three-fourths of the whole town is dealt with,

and the sum of 13,000 was borrowed and expended
for the purpose, and in the laying out of new streets

duplicate sewers are called for. Another sum of

£1,000 will lie required to complete this work.

The method of dispo.sing of the sewage of the town
by means of broad irrigation was taken exception to

by the county council in 1896 under the Rivers Pollu-

tion Act, 1874, and pressure was brought to bear on
the town to adopt some more effectual means of puri-

fying .same, and the south district was the one to

be taken in hand. A firm of consulting engineers

were called in, and after visits to .several towns where
purification of sewage by intermittent downward
filtration and broad irrigation was in operation, the

council purcha.sed 36 acres of land, part of the Barn-
fields estate, and proceeded to lay same out on the

broad irrigation principle and intermittent downward
filtration, the works, including purchase of land, cost-

ing £10,000. The sewage was allowed to pass through
two very small detritus tanks, and then on to 7 acres
(if land, the subsoil of which was sand and gravek
In addition to 7 acres of intermittent downward

filtration area, 14 acres were laid out on the broad
irrigation principle, but the subsoil here was partly

clay, peat and alluvial, witli the result that after

.some years of experience it was found that this land
in the winter became sick, and in the summer months
cracks were plentiful, anil the sewage found its way
into the imder-drains and went into the river in its

impurified state, and the imder-drains, being con-

nected with the main carrier from the intermittent
filtration area, conveyed this unpiaified sewage into

this carrier, and thus deteriorated the already fit

effluent from the better land. In 190.'i the county
council a<j;ain complained of the condition of things,

and the author was called upon to consider the ques-
tion and report to the council as to the best means
of meeting the complaint. A full description of the
works as proposed and in course of construction
appeared in The Suhvevor for September 14. 1906,

so that it is unnecessary for me to dilate upon them
at any length now, but will content myself with
.stating that the w'orks as carried out included the
laying down of two septic tanks, each 100 ft. long by
26 ft. wide, of an average depth of 6 ft. 6 in., being
8 ft. at the inlet end and .''i ft. at the outlet end. built
with Staffordshire blue bricks, and coped with York-
shire coping, concrete floor falling to central channel,
and leading to sludge well at inlet end.
Scum boards, floating arms, and all other neces-

sary mechanism was provided, with sludge pump for
lifting sludge on to the sludge-drying beds. The
tanks are in parallel, and the original roughing tanks
provided were altered so as to work separately, and
are changed over once a week for the removal of road
detritus, (.tc, the sticks, paper and .suchlike being
held back by screens at inlet end, and is removed
by hand. From these roughing tanks the sewage
passes to the two septic tanks which were designed
to receive 101,000 gallons each, the dry-weather flow
for this district, dealing with a population of 8.000.
being 200,000 gallons, so that practically a full day's
accommodation was provided. From the septic tanks,
which can either be worked together or separately,
the septicised sewage gravitates to the artificial filters.

or can be diverted on to the 7 acres of land laid out
originally, and still worked on the intermittent down-
ward filtration principle, and as a good effluent had
always been obtained from this land it was thought
inadvisable to do away with it for purification pur-
poses, but rather to supplement it with filters, and
thus seek to put out of operation the 14 acres of broad
irrigation land where the subsoil was unsuitable.
The filters, four in number, were constructed on the

north-west corner of the broad irrigation land, being
connected with the septic tanks by means of a pipe
ciirrier. They are 60 ft. in diameter and octagonal in
shape, with walls of 14-in. and 9-in. brickwork, and
are banked up with earth, the excavation from the
septic tanks. The area of each filter is 330 sq. yds.,
making a total of 1,320 sq. yds., by a depth of .') ft.

The floor is of cement concrete 10 in. thick, as the
ground was filled up about 2 ft., rendered to a smooth
surface. Along the centre of the floor of each is a
9-in. by 6-in. channel for the purpose of collecting
the effluent, and from this main channel are smaller
ones 1^ in. by 1 in., about 15 in. apart, running to the
extreme end of each bed, so that it is possible to

take a sample of the effluent of each bed. At each
corner of the bed formed by the walls are air ducts
run up 01 6-in. pipes carried above the surface of the
filters, and covered with a grid and resting on the
floor liy means of a bend. The idea was that the
elfluent travelling along the channel to the outlets

would set up an air current, and would thus draw
air into the filters; but experiments were tried with
the view of proving whether or not this really did
occur, and whetlier any better quality of effluent re-

sulted. For this purpose two beds were worked to-

gether, one with open ducts and the other sealed.

Samples of the effluent were taken and analysed,
with the result that it was shown that the ducts were
of no real value as far as the effluent was concerned,
as the closed ones gave as good an effluent as the
open ones. The filtering media is broken brick and
sagger (a waste product well known in this part of

the county). The main channels are grooved to re-

ceive a 1-in. perforated tile, on to which the smaller
channels discharge, and on the floor of the filter, for

a height of 6 in., is placed broken Staffordshire
brindled brick, 2-in. gauge. For the next 6 in. is 1-in.

to i-in. broken sagger, then 3 ft. of i-in. to i-in. gauge,
and the top foot of i-in. to i-in., the whole washed,
and all dust removed and carefully graded when put
in place. In the centre of each bed is a 4-ft. 6-in.

ciicular brick chamber carrying the distributor,

which is of the Oandy-Whittaker type fitted with a
mercury seal.

The necessary head for working the distributors is

supplied from a tank built adjoining the filters. In
this tank is one of Messrs. .\dams' syphons which dis-

charges at fixed intervals, regulated by inflow of
.sewage from septic tanks. The sewage gravitates to

a central chamber formed by the four inner walls
of the filters, rises up a pipe, and thence to the dis-

tributors, each of which is controlled by a valve.
The filtrate from the four filters is conveyed to one
outlet and thence to the river, or it can be distributed
over the broad irrigation land. For the reception of

the sludge which accumulates in the septic tanks a
sludge-drying bed is provided, into which the sludge
can be pumped from both sets of tanks. The .size of

this bed is 100 ft. by 28 ft., giving a superficial area
of 2,800 sq. yds., by a depth of 2 ft. Along the floor

is laid a pipe drain with branches every 2 ft. apart,
laid herring-bone style of butt-jointed pipes. Around
and upon these pipes is placed a layer of hand-packed
cinders or clinker ashes of l^-in. to 1-in. gauge, and
6 in. deep; then another layer of 1-in. to ^-in. gauge,
and a top coat of i-in. to \-m. ashes, all screened,
making a total of 2 it. At the outlet end on the 6-in.

main drain is placed a draw-off arrangement whereby
the sludge effluent is conveyed into the roughing tanks.
The sludge is disposed of by allowing an adjoining
farmer to cart it away for manuring purposes, and
the demand made is quite equal to the supply, so
that no cost is incurred by the council in getting
rid of the sludge.
In order to separate any quantity above six times

the dry-weather flow of the sewage a weir was placed
in the main sewer which passes at the rear of the
goods station of the North Staffordshire Railway
and side by side with the storm-water outfall, which
discharges into a carrier connected direct with the
river, so that all above the six times pass into the
storm-water sewer, and on the farm adjoining the
roughing tanks a manhole is built and a penstock
fixed and locked, so that only three times the dry-
weather flow pass to the tanks, and is dealt with on
land and filters, the other three times being dealt
with as storm water on the 14 acres of irrigation
land, so that it is possible to comply with the re-

quirements of the Local Grovernment Board by dis-

posing of the storm water on a special and separate
area of prepared land other than that in use for the
treatment of the effluent from the ordinary tanks
and filters. The local sewage is not purely domestic.
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as it contains, especially at certain times of the day,

considerable quantities of dye-water wliich is turned

out from the various mills and dyeing factories con--

nected with the silk industry, but it has been shown
tlmt the dye-water, althougli it contains a quantity

of logwood, is amenable to septic treatment, and a

satisfactory effluent is obtained. The amount bor-

rowed for these extensions was £5,200. The new
works have now been in operation for 6J years, and a

nionthly analysis of the effluent is prepared l)y Mr.

J. Carter Bell, the borough analyst of Sal ford, and
circulated to the members of the council. For some
months after tanks and filters were started the

effluent did not reach a very high standard of

purity, but they gradually improved, and below are

given copies of the analyst's report of the third,

sixth, and twelfth )nonths after, compared with its

condition in January of this year, from which it

will be seen that, with efficient management and
periodical resting of the filters, a high standard of

nitrification is reached.

As-iLYSi's Report.

All results are expressed in graius per gallou.

Bacterial filter efflueut.
Third
month.

Sixth
month.

Twelfth
month.

Jan.,
1913.

Appearance iu tube Fairly
clea-

Cloudy Clear Fairly
clear

Odour Earthy Faint
sewage

Nil Earthy

Total solids at 212 deg. F 40-6 38-u 43-0 45

„ 360 deg. F 38-8 37-0 40-0 40-0
2-0 1-0 3-0 5-0

Chlorine 5-5 7-5 60 6-5

Nil Traces Traces Trace
1-55 0-032 1-9 2-88

Free ammonia 2-0 7-0 0-24 0-18

Albuminoid ammonia 0-60 0-28 0-08 0-6

Oxygen absorbed iu 3 min. at 60- 0-t6 0-36 0-13 0-11

4 hours „ 1-8 1-05 0-52 0-31

Altaliuity calculated as free lime NU Nil Nil Nil
Deposit Organic Organic Organic Organic
fcuspended matter 6-8 0-3 Nil Trace

The number of hours each bed has worked during
every twelve months is 4,380, the number taken in
the year being 8,760, and the quantity dealt with
has been 120 gallons per square yard per twenty-
four hours, or at the rate of 580,800 gallons per acre.

Experience has proved to us that it is i>ossible to

deal wiih a strong sewage on fine grade filters, pro-
vided septic tank provision is adequate, the exact
quantity that the filters are capable of dealing with
being carefully ascertained and kept to, and requi-
site periods of rest given, and all that is necessary
to do during such periods of rest is to lightly fork
over the beds, and then allow them to aerate, and
though our area of filters is very small, the know-
ledge \\e have acquired of their working is likely to
be of immense service to us when we come to ex-
tend, which may be in the very near future, in order
to relieve the farm of the large quantify of sewage
put upon the intermittent land, and which is so
large in volume as to render it exceedingly difficult
to satisfactorily farm the land, to say nothing of
what may have to be done at the north end of the
town, though we hope that such a large expenditure
as may be involved in the construction of new works
for that district may be for manv years iwstponed.
liaving regard to the fact that good use is made of
the sewage for purposes of irrigation, that there is
a demand for it, and that its distribution over large
tracts of land is such that no nuisance or pollution
occurs.

The distributors installed have worked continu-
ously since tlicy were fixed without giving the least
trouble, and exi)eriments were tried to prove the
efhciency of tlie distribution, with every satisfactory
result. It being clearly demonstrated that each
square yard of filter area received an equal amount
of sewage. The intermittent land, as will be ob-
served upon inspection, is all laid out in beds with
grips or channels every 5 ft. or 6 ft. apart, into which
the septic effluent is passed, and ox cabbages and
mangolds are planted, and the produce realises a
good sum annually, though, like most sewage farms
the creating of a revenue is not the first tiling looked
for, l)ut the disposal of the sewage with as little
nuisance as possible, and though the quantitv of
.sewage put upon the land is more than is necessary
to grow the crops, the farm does not suffer for want
of efficient management.
The other half of the town is drained to what is

known as the north district, and the sewage is

utilised upon about 150 acres of land. The farmers

in that district attach great value to the proper use

of the sewage, and a man is kept there whose duty

it is to constantly wash the meadows with it from

open and pipe carriers, and being far enough from

any population no complaints are made. The town

having extended in a westerly direction, and beyond

the point where it is possible to connect with either

the south or nortli outfalls, a main sewer for this

district is in hand, costing £800, by which means
the coupling of the western with the northern dis-

trict is secured.

WATER SUPPLY.

In the matter of water supply the town of Leek
must be considered exceedingly fortunate, thanks

to the foresight of the old commissioners. In the

year 1857 the water undertaking was purchased from
the Earl of Macclesfield for £11,000, the purchase
money being allowed to remain on mortgage of the

property. This has long ago been paid off, and con-

siderable extensions and improvements of the under-
taking carried out. In the year 1861 the commis-
sioners found it necessary to adopt measures pro-

tecting the water rights of the town, in view of the

fresh powers of the Staffordshire Potteries Water
Comijauy, and after application to Parliament they
were able to do this.

In the year 1862 additional supplies were obtained
and arrangements made with the inillowners on the

river Churnet whereby the water should be jsrovided

elsewhere for that taken, which was done by the

construction of a surface collecting reservoir at

Blaekshaw Moor, carried out by Mr. Bateman, c.e.,

at a cost of £2,700. In 1871 the commissioners still

further increased the supply by collecting certain

springs at Upperhulme, belonging to the Earl of

Macclesfield and Sir John Harpur Crewe, Bart.,

and 'in the year 1893 other rights were acquired for

the sum of .£1,700, while in the year 1904 still further
rights to collect ^vater were obtained from the
Condyliffe trustees in perpetuity at £1 a year.

The works themselves are of the simi^lest possible

character, and few towns can, I think, boast of a
better or more abundant supply. The supply takes
its origin in a series of deep springs iu the millstone
grit of the Roches, situate at a distance of 4 miles
from the town at a level of 930 ft. above ordnance
datum, and is supplied to the town by gravitation.

Each of the springs, seven in number, are built
around in brickwork, and protected by means of

heavy stone covers, securely locked to prevent con-
tamination of any kind. The water is conveyed to

the town by means of an 8-in. cast-iron main, and
the springs are coupled direct to such main, the
only storage provided being a reservoir situated on
the outskirts of the town, at a level of 745 ft. above
ordnance datum, and of 2,000,000 gallons capacity.
This reservoir only serves when the daily supply
from the springs is diminished after a long jjeriod of

drought or very excessive consumption in the town,
and so the pressure in the mains is kept up. At
night, when the consumption is considerably
lessened, the water backs up in the main, shutting
a reflux valve fitted in the bottom of the reservoir,
and rises to the height of 790 ft. above ordnance
datum, and filling a small tank built to supply the
houses at the highest part of the town, the overflow
from which is connected to the larger reservoir, and
again fills this up in readiness for a heavy demand.
At the lowest of the series of springs at Upperhulme
a large brick collecting chamber is built, fitted with
a gauge, by which means it is possible in summer
time to ascertain the quantity passing to the town,
and upon which the amount of compensation water
is calculated, being half a gallon for every gallon
taken from the springs. This compensation water
is collected from the moorlands at Blaekshaw, and
stored in two reservoirs, one of which was con-
structed in 1862, as previously stated. In addition
to these two there is a third compensation reservoir
situated at the east end of the town, which is sup-
plied by water collected from the surface springs in
the immediate vicinity, and from an overflow taken
from the 2,000,000-gallon reservoir at Mount Pleasant.
At each of the reservoirs gauges are fixed and valves
set, discharging the ascertained quantity of com-
pensation water into the streams that supply the
river Churnet. At a point on the boundary of the
town the 8-in. main is divided into two 6-in. mains,
one supplying the higher and the other the lower
parts of the town.
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All results are expressed in ^ains per gallon.

Appearance iu tube Clear
Smell wheu heated to 100 deg F Nil
Total solid matter at 212 de<. F 7-1

„ „ 356 deg. F 7-0

Loss ...
0-4

Chloriue iu chlorides 0*7

Phospboric acid Nil
Nitrogeu iu nitrites Nil

„ nitrates 0"06

Free ammonia Nil
Albuminoid ann)onin OOO^l
Oxygen absorbed in 15 minutes at 60 deg. ... 0*0112

„ ,, iu :{ liours ac 6'J deg. ... 0253

Hardness, Clark's scale, before boiling ... -t'2

„ ,, after ,, ... 3'2

Soap destroyed by 1 eallon of water ... Under 50

Microscopical examination of deposit ... Heavy traces of organic

Poisonous metals ... Nil

This is a first-class water of a iiigli degree of purity.

The mineral matter is as follows:—
Carbonate of lime

,, magnesia
Sulphate of

2'H grains per gallou.
0-25 „ „
I'M „ „
l:!l
1-50

During tlie past ten year.s there have been many
improvements effected in the distribution.. Diffi-

culties were experienced in filling up the higli level

tank at night, resulting in the necessity of turning
off at night the whole town for certain hours, but
this was remedied by removing a gauge, which was
placed about 2 miles from town at Blackshaw Moor,
at 810 ft. above ordnance datum, to Upperhulme, at

850 ft. above ordnance datum, thus obtaining 40

additional feet of head. Attention was then given
to the question of turning off in the town for repairs.

It was formerly the ijraetice to turn off every
Thursday, and on account of the absence of the
necessary valves the area affected was much greater

than there was any real necessity for, and complaints
were frequent, especially as manufacturers had of

late become more dependfnt upon the town supply,
having abandoned their own wells in favour of town
water. To overcome this difficulty sixty new valves
were inserted in the mains where required, thus
enabling each street to be separately controlled, and
it is not now the practice to turn off the main sup-
ply exceijt for main repairs, and manufacturers are
saved great expense in not being called upon to pro-
vide a large amount of storage. All mains are
drilled, tapped, and ferrules inserted under pressure.

Instructions were given to the author in 1907 to

consider the question of laying an additional main
8 in. in diameter from the springs to meet demands
of manufacturers for additional supplies and to pro-
vide for the growth of the town, but before dealing
with such a large expenditure as this involved
attention was called to the necessity of ascertaining
the amount of waste, and for this purpose the author
obtained the necessary permission to institute the
system of waste detection by means of Deacon
meters. The town was divided into eight separate
districts, each to be supplied through a Deacon
meter, and at the same time an 8-in. bulk meter was
inserted on the trunk main where it entered the
town at the boundary. From the diagrams it was
ascertained that considerable waste was going on,
and steps were taken to reduce it. Four districts
were put in hand, and meters inserted, the result
being that since 1908 the question of an additional
main has not been raised, and during the summer
of 1911, when most authorities were becoming
anxious respecting their water supply, not the
slightest inconvenience was experienced here, and
we were quite able to meet all the demands of both
domestic and manufacturing consumers without any
restrictions whatever, largely increasing our revenue,
and since we have been compelled to tlirottle the
supply coming from the springs in order to prevent
the storage reservoir overflowing its banks.
House-to-house in.spection is carried on witii the

use of the stethoscope, all repairs are carried out
by authorised plumbers, their work inspected before
being covered up, and a set of regulations strictly
enforced. The consumption, which was originally
30 gallons per head, is now in the metered districts
15 gallons to 18 gallons per head per day. At the
time of the purchase the price charged for domestic
supply was Is. in the £ In 1879 it was lid., and
in that year was reduced to lOd. on all assessments
at more than £5, and in 1882 a further reduction to
9d. was made, and in March, 1888, to 8d. on the rate-
able value instead of the annual value. This price
obtained 'down to 1910, when it was reduced to 4d.

in the £, at which it stands to-day, and the smu
of £1,500 is. annually handed over to the reduction
of rates after paying all administration charges and
giving a free supply to public baths and all other
public purpo.ses. The price charged for manufac-
turing or trade purposes is 8d. per 1,000 gallons, by
meter, and the demand in this direction is consider-
ably increasing. \Yhen the Leek Improvement
Commissioners vacated office in 1895 upon the crea-
tion of the urban district council, tlie figures relat-
ing to the purchase and improvement of the water
undertaking of the towns were

—

Balance owing £2,100

This amount was paid off in less than four vears,
since when the undertaking has contributed largely
every year to the reduction of rates, in addition to
supplying water at a figure which will rank as one
of the lo.vest, if not the lowest, in the country. (It
will be interesting to members of this institution to
know that the chairman of the Wat«r Committee of
this council for many years was the late John
Nesliam Piatt, the father of one of our most re-
spected members, Mr. S. S. Piatt, borough surveyor
of Rochdale.;

GAS SUPPLY.

In the year 1828 the town was supplied with gas.
the works having been built in 1826 by a joint stock
company, the price for gas being 12s. 6d. per 1,000
cub. ft., which, though it may be considered high,
was less than paid in Manchester at the time—viz..
14s. In the year 1845 the commissioners, under the
old Act, purchased the works for .£6,194, and under
the 1855 Act they became vested in the Improvement
Commissioners, the price of gas being then 6s. per
1,000 cub. ft., and the annual make 3,500,IX)0 cub. ft.

Since then the works have been considerably en-
larged, and in the year 1898-9, consequent upon the
increased demand, the whole works were rebuilt on
the most up-to-date principle at a cost of £20,000.
The annual make of gas has increased to 109,000,iXIU
cub. ft., and the nett price to consumers is now
2s. 2d. per 1,000 cub. ft., and up to the year 1910 the
streets were lighted free, and considerable sums
handed over to the rates, though no charge is made
for meters, and services are laid up to the houses
free. Since 1903 the author has been responsible
for extensions to the retort-house, coal store, erec-
tion of coal-handling plant buildings, including sub-
way under county main road, and new offices, the
latter of which have just been completed; and it is
claimed that the town possesses one of the most up-
to-date gas undertakings in the county.

(To be continued.)

Shorland's Patent Exhaust Roof Ventilator The
Technical School, ilacclestield, is being supplied with
Shorland's patent exhaust roof ventilators by Messrs.
E. H. Shorland & Brother, Limited, of Failsworth,
Manchester.

The Widening of I'leet-street—The widening of Fleet-
street, which has been carried on by the City Cor-
poration intermittently for seventeen years as oppor-
tunities occurred, is now almost complete. It was in
1896, the Timrs recalls, that the late Commissioners
of Sewers agreed to a plan for making the street a
uniform width of 60 ft. In that year, with the co-
operation of the London County Council, arrange-
ments were proceeded with for setting back fhe
premises on the south side between Ludgate-circus
and Salisbury-court, at a cost of £150,295 18s. 4d. One-
half the cost of widening main streets within the City
is borne by the London County Council, as such work
is regarded as metropolitan improvements. In 1898
it was decided to continue the improvement at the
Strand end of the street, at an estimated cost of

£42,500, and the London County Council again agreed
to contribute half the nett cost, not exceeding £20,(X)0.

The widening was afterwards continued from time to
time, at a further cost of about £19,700. Finally, in

1908, the corporation were urged to proceed with the
widening with great dispatch as the slow progress
made was most detrimental to the trade of the street,

and conduced to loss to the rates, and the Improve-
ments and Finance Committee accordingly recom-
mended that the improvement should be completed
forthwith, at an estimated cost of £500,000. subject

to the London County Council's agreeing, as before,

to contribute half the nett cost of the work.
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Third International Road Congress.

TYPES OF SURFACING TO BE ADOPTED ON BRIDGES AND VIADUCTS.

The second question considered liy Section I. at the

afternoon sitting on the iirst day of the congress

related to types of surfacing to be adopted on bridges

and viaducts. Sir Maurice Fitzmaurice presided

durin-' the first part of tlie proceedings, his place

being subsequently taken by Mr. F. H. Berrynian.

Sir M4.URICE FiTZMADKicE Said the subject under

disuussion had many points in common witli roads

and streets which came up to bridges, but in the

case of bridges these points were more accentuated.

There were such questions as drainage, the weights

on the bridges, facilities for repairs both of the road-

way and the structure underneath—all were very

important matters for the bridges and not so

important perhaps for the roads.

Mr. P. C. Cowan, president of the Institution of

Civil Engineers of Ireland, introduced the report on

the subject, and enumerated the lecommendations

made by the committee. They were as follows:—
(1) The choice of road surfaciuig over bridges de-

] lends on the nature and intensity of the traffic, the

local conditions, such as permissible first cost, kinds

of material readily available, and the climate. For

light bridges the choice is generally influenced by

tlie weight of the surfacing. Public safety and con-

venience should be first regarded rather than ques-

tions of comparative cost.

(2) On short bridges in town or country it is de-

sirable that the surfacing should be the same as

that on the adjoining streets or roads.

(3) In forming the roadway of bridges special care

should be taken to secure proper drainage and to

prevent the harmful percolation of water. ^Yith

longitudinal gradients of at least 1 in 50 the cross-

section of the surface may be made nearly flat, and

the added load thus reduced.

(4) As a general rule, the surfacing of a bridge

.-ihould be as smooth as possible without being

slippery. It should be waterproof, capable of re-

sistance to wear, durable, and of a weight appr(}-

priate to the structure of the bridge.

(5) Plank surfacing on bridges is light and its first

cost is low. Its cost of maintenance, however, i.s

very excessive, except where the traffic is light.

Its extreme liability to damage by fire is a serious

disadvantage. It should not be adopted except in

remote districts in which there is an abundance of

cheap timber, and where a more desirable form of

surfacing is not easily obtainable. Single jjlank

floors are only suitable for very light traffic. For
moderate or heavy trafiic two layers of planking,
the lower of which is creosoted or otherwise pv(V

tected from ra])id decay, should be used.

(6) Macadam or ordinary broken stone surfacing on
timber planking is not satisfactory on account of

its great weight and its permeability. Macadam is

therefore quite satisfactory for massive bridges in

rural districts if the structure has a projier damp-
course.

(7) Macadam bound witli tar or other waterproof
material is useful and economical for the surfacing
of rural bridges with moderate traffic when the
spans are short or the structure is massive.

(8) Wood-block paving 3 in. to o m. tluck is vn
ideal surfacing for bridges in most cases. It is

light iUid durable, and can be laid on concrete, or
when weight must be minimised on a timber sub-
floor, which should Vie creosoted. Special ceie
should be taken in the selection, treatment and lay-
ing of wood blocks for bridge paving to avoid
troubles due to expansion and contraction of the
blocks or of the metal structure.

(9) Asphalt in various forms is an excellent sur-
facing material for bridges of easy gradient on
which the traffic is not confined to definite lines or
very heavy.

(10) Stone paving carried out either with ordinary
hand-dressed setts or with small setts (Durax,
Kleinpflaster) laid on concrete, and bound with
cement or tar, makes excellent and economical sur-
faeings for bridges with heavy traffic. However, it
IS only suitable in cases where questions of the
weight of the surfacing or of noise are of no im-
portance. The tliickness of the laver of stone inter-
posed between the setts and the foundations will

be decided in the same w^ay as with an ordinary

carriageway in town or country, as the case may be.

(11) For "movable bridges and for non-rigid sus-

pension bridges the surfacing sliould be light, and
easy to attach to the bridge platform. The trials

made in France and Belgium with light mine cables,

or other fibrous substances of even less cost, show-

that such materials impregnated with tarry, bitu-

minous, or asphaltic materials should be encouraged.

In commenting on the report, Mr. Cowan said he

ventured to suggest that those who were interested

in the subject might very well spend a few hours in

crossing and reerossing tlie Thames by the bridges

which span it. The exercise would not take long

and would reveal a great deal of useful information.

iM. Abraham Tannenbatjm (St. Petersburg) said

in his own paper he had set out various conclusions,

and he thought there would be no harm in adding

them to Mr. Cowan's conclusions. Certainly they

would apply to his own country, and they would
do no country any harm.

]\Ir. H. T. Wakelam, county engineer of Middle-

sex, said he agreed with the first recommendation.
With regard to the second, he should have thought

it would be in tiie interests of the bridge that all

surfaces .shoidd be impervious, as well as in the in-

tere.sts of the adjoining streets or roatls. He agreed

with the third and fourth recommendations. With
regard to the fifth, he could only say that he agreed

with it as far as it went. He could not recommend,
in any circiunstaiices, a plank deck for a bridge.

Hivs experience was that it wa's not satisfactory.

They had lately to deal with two bridges on the

Thames, and they had found planks very unsatis-

factory indeed. He should certainly advise no one
in that room to put plank decking on a bridge in

any circumstances. There was difficulty in mainte-

nance, and gieat trouble in the disturbance of

traffic during repairs, beyond all comprehension
except to those who had to deal with roads where
there was heavy traffic. With regard to the eighth

recommendation, he woidd not advise anyone to init

down a 3-in. block. He did not think that, with

the warping and so on, it could be a satisfac-

tory paving. It appeared to him that wood blocks
on timber platforms would probably get loose very
quickly under light traffic.

Mr. W. CoMPTON Hall, county bridge master of

Lancashire, said he thought that the resolutions

were needlessly spun out. Numbers 1,2, 4, 7, 9 and
10 might be summed up in a biief resolution to the

effect that the prime factor in fixing the nature of

the paving to be put on a bridge should be the

traffic of the district. What was the right surface
for the road adjoining the bridge must of necessity

be the right surface for the bridge. He would make.
of course, certain reservations, but he strongly

emphasised that, because there were still, he was
glad to say, a certain number of horse-owners, and
horse trafiic was certainly entitled to some con-
sideration. Nothing was more disconcerting than
to have sudden changes of surface from macadam
to paving and from paving to macadam. Of course,

there were cases wlich were entirely eases of

movables, such as bascules, and movable bridges or

light suspension bridges, liable to movement where
sjiecial paving was required. Therefore he was
entirely in accord w'ith resolutions 8 and 11 com-
bined, advocating the use of wood paving. Gene-
rally, he thought he was entirely with Mr. Wake-
lam. He was opposed entirely to resolution a in

regard to the use at all of plank surfacing. He was
strongly in accord with the author of one of the
papers referring to a minimum thickness of sand
to be put in stone paving—all kinds of paving in
fact. One saw in this country 4 in. or 5 in. of dirty

ashes put on paving, and then they wondered why
we had dirty roads. With regard to paper No. 14,

he thought there were a few statements in which
it ought not to go without question. He thought
he furnished the author with the statement that
they had in Lancashire many boilers of 30 or 40
t<ins drawn on 76-ton locomotives. They had to

provide for those loads, which were of constant re-

currence. They had places in Lancashire turning
out one of these boilers every week, and sending it
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over tlie roads. The author suggested that it was
quite siifticient to calculate stress on the bridge
by a 16-toti locomotive, apparently trusting to

Providence to get the boiler over. Temporary strut-

ting, as the author suggested, was absolutely im-
possible. They had bridges 4<) ft. high. How were
the.v to get the materials and plant for the purpose
of strutting a bridge such as tliat ? He also took

exception to paragraph 5 in the same paper with
reference to ferro-concrete construction. He did not
want them to assume he was a prejudiced opponent
of ferro-concrete, but he thought some of the state-

ments made should not be put forward. This form
of _bridge building, according to the paper, had l)een

adopted in many i^arts, and, so far as had been
ascertained, results had been satisfactory, and no
failure had been reported—so the author declared.

He would tell them their experience in Lancashire.
The county council built one bridge on the ferro-

concrete system, and that to-day was an absolute
failure. WHiere the short arches met the long arches
there was a crack from face to face, and there was
a constant flow of moisture. The county council

also contributed to the improvement of cei'tain

bridges to which they had no powers to vote money.
One of these was under grave suspicion. It was
badly cracked in the parapet at present, and traces

of moi.sture came through the arch and abutments.
Another of the bridges was absolutely hopelessly
cracked. The arch was sunk in tlie crown 5i in. in

one place and 3 in. in another, and over the spring
of the very flat arcli there were huge cracks they
could put their fingers into, while moisture was
continually flowing. Therefore he thought it was a

very dangerous thing to assure engineers that there
were no failures. He hoped it was in one system
only, but there vere failures, and the matter should
be watched very carefully. There was also the

que.stion that if they passed a current of electricity

through a steel bar encased in concrete the expan-
sion and oxidisation set up was sufficient lo crack

the concrete. In the case of a bridge which had to

carry an electric tramway or an electric cable, stray

currents had to be taken into account, and he
thought these matters should be seriously considered
in adopting reinforced concrete bridges.

Mr. F. W. FuRKERT (inspecting engineer works
department, New Zealand) said that in that country
they had to cut things very fine. If they were not
to use wood planking it would be impossible to

build bridges at all. It was a case of wood jjlanking
or nothing, and the bridges which had been built

in that manner had been found, to be satisfactory.

In New Zealand there were two suspension bridges

with fevro-concreto decks. The plans wore not pas.-ed

by the Government, but they were bu'lt. .and still

remained in existence.

Mr. .1. Walker Smith, chief engineering inspector

to the Local Government Board for Scotland, sug-

gested that the second recommendation should be
onntted altogether. Ordinary macadam-timbered
planking, he said, Avas not satisfactory. To say it

was satisfactory for massive bridges was not at all

necessary. In the first place they woidd not find

it on massive bridges, and, secondly, it would not
be satisfactory if they did. With reference to the

satisfactory i ature of tar-bound macadam, he
agreed tliat the seventh recommendation was en-

tirely satisfactory if it were not for the limitations

found in the last sentence.

Mr. Cowan, in repl.y, said he thought the dis-

cussion had shown how difficult it was for them to

get into an international frame of mind. Delegates
had expressed opinions with regard to places of

which they had experience, forgetting that in other
countries there were peculiar circumstances.
Amendments were proposed to the fifth and

seventh recommendations, but were lost, and with
slight verbal alterations the whole of the recom-
mendations were then agreed to. and the section

adjourned.

The followinj: are siunmaries of the papers dealing
with the question considered by the section:—

CONSTRUCTION OF THE ROADWAYS ON
BRIDGES AND VIADUCTS.

By E. HEIDECKEE, K.K. Oberingenieur in the Ministry
of Public Works, Vienna.

Of all the papers on the subject of question 2. none
is more usefully confined to the matter in hand, the
author concentrating his attention upon the roadway
itself and the platform which supports it. Referring

to difficulties in providing suitable surface drainage,
he directs attention to different measures which have
to be taken, according to the nature of the materials
u.sed. A useful classification of bridges recognises
three classes, distinguished by limiting widths of

the carriageway and by the positions of the footways.
The carriageways of wooden bridges are, in the
simplest case, provided by cross timbers laid on tlie

longitudinal beams, these timbers being usually from
14 to 16 cm, in thickness, and of pine, red larch, or,

in rare cases, of oak. Such a floor may last about
six years. A better arrangement is to have double
planking, the lower layer having a lunger life than
the upper or wearing layer. The upper planking
should be laid tran.sversely. A broken stone surfacing
on planking has some advantages, but tends to rot

the floor, necessitates stronger trusses, and may lead
to accidental overloading.
In the case of iron bridges it luay lje desirable for

some reasons to make the carriageway in the same
manner as the adjoining road, but there are often
grave objections to this. In a particular case it was
found possible to reduce the weight of a large bridge
by 1,400 kilogrammes per metre of length by replacing
the metalled carriageway by wood-block pavement
bedded on pumice concrete, and thus much greater
live loads were allowable. In Austria wood-block
paving is usually of impregnated fir or larch. Such
paving has been very successful, but has not given
satisfaction on bridges w'hen laid on flooring-planks.

When properly made, however, a bridge roadway
with wood blocks is one of the Ijest. The autlior

describes the construction of iron carriageway floors,

especially those in which Zore irons are used. A
good protective coat for such a floor is a concrete
layer, the surface of which is sloped for drainage and
made waterproof. Wood blocks or stone setts may be
laid on such a floor, the usual height for the latter

being 13 cm. The author prefers a height of 18 cm.
in the case of blocks 18 cm. .square in plan, but notes
that I'i cm. cubes have also proved satisfactory.

Ranuned asphalt may be recommended when the
widths between stiff supports are small.

On account of its great weight, the carriageway of

concrete alone is only u.sed for small spans, in which
the trussing is formed by simple rolled sections with-
out intermediate bearers. For larger spans rein-

forced concrete may be used, either in the form of

arching or as a continuous platform. Floors of

leinforced concrete arches are hardly more costly

than tho.se made with flooring bars covered with
road metal, and the cost of maintenance will be less.

Reinforced concrete slabs are used much more fre-

quently, and, although the weight is greater than
lluit of flooring: bars, the method is more economical.
The stillness of such a floor and its weight damp
liie effects of shock, and it resists cold and damp-
ness. Footways are usually made of wood or of rein-

forced concrete, other kinds of flooi'ing having been
superseded by the latter. Slabs of artificial stone
are sometimes used.
The author carefully considers the means which

have to lie taken to provide for drainage on masonry
bridges, and concludes with an explanation of the
table of data which is api)ended. The details of

construction referred to in the text are explained by
excellent drawings.

ROADWxVYS (JN BRIDGLS.
By G. DENIL, Ing^nieur Principal des Ponts et
Chau8s6e8, Brussels, and A. BIJLS, Ingenieiir

des Ponts et Chaussees, Maeseyclt.

The authors divide their subject into two parts,

relating respectively to ordinary bridges and movable
bridges. Attention is here mainly confined to the
forjner, as of the greater importance in the matter
of comparative .studies.

Most fixed bridges <in the authors' experience)
are paved with stone setts, laid on a layer of sand
which rests on a damp-proof course. The greater cost
of a bridge which has to support a heavy, paved
roadway is to some extent discounted by the reduc-
tion of vibration. Irregular paving, however, in-

creases vibration. The height of ordinary paving is

a drawback to its use where headway is limited, the
usual dimension being 30 cm. on a bed of sand
15 cm. thick; and the authors recommend the
adoption of a thickness of 3 cm. for the sand and
12 cm. for the setts. The permeability of setts can
l)e overcome by grouting the joints with hot asphalt
mastic. Setts properly laid are not crushed even
when the layer of sand is quite thin, and the floors

of modern bridges are so designed that the loads are
well distributed without help from the pavement itself.

E
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For traffic which is not too heavy " Kleinpflaster

"

(small random setts) is recommended. ,-,„„,
It is the usual practice in Belgium to pave b"dge=

on metalled roads, but the authors consider that it

is preferable to carry the metalling across the bridge^.

The change in the surface of the roadway is a dis-

advantage, especially to motorists and cycbsts and

it is difficult to make a satisfactory joint between

the two surfaces.
, , , , , „,„^i

\^phalt paving in the form of slabs has been used

for a number of brid<.'es in Belgium, but has not

proved wholly satisfactory. Such a paving is a good

one from the traffic point of view; it can be laid and

repaired by ordinary paviors, and occupies very litt e

of the available headway. Wood paving is very little

u-^ed for fixed bridges in Belgium, except for those

of very small span. The footways of bridges are

often paved with tiles, ribbed or grooved so as to be

less slipperV, and they have given excellent results.

It is important that the tiles should be of the best

quality. In one case such a paving, 3J cm. thick,

laid with cement mortar, cost 6 francs per square

metre.
The authors give careful consideration to the floor-

ing of movable bridges, which is usually in two

courses, the lower consisting of planking of indigenous

oak or of jarrah laid parallel to the axis, the upper

course being either planking or block paving. Creo-

soted northern pine has been used for the under

planking in order to reduce the weight of the moving

span of swing bridges. For the upper planking red

northern pine in now most usually employed, and

jarrah, which has recently been tried, seems to give

good results. This wood also gives satisfaction when
used in the form of blocks. Canadian poplar will

last from six to nine years on bridges with little

traffic. A paving of ropes made of aloes has proved

very satisfactory. These are old ropes which have

been used in mines, the disused ropes being quite as

good as new ones. They are laid at right angles to

the axis of the bridge, nailed with flat-headed nails

to ordinary planking. It lasted twice as long as

Canadian poplar on a bridge with a large volume of

traffic, and recent trials point to its having an even
greater durability. It provides excellent foothold and
deadens noise and vibration. It is proposed to make
trials with ropes impregnated with asphalt or bitu-

men.

TYPES OP SURFACING TO BE ADOPTED OX
BRIDGES. VIADUCTS, &c.

By S. B. DEOWNE, Instructor in Highway Engineering,
Columbia University, New York City.

The author keeps strictly to the subject, as indi-

cated by the terms in which this " question " is set

forth, and since he does not deal with footways, nor
with earth-filled bridges, the whole of his jiaper is

occupied with a study of that part of the subject
which chiefly needs to be explained or discussed.
Some useful costs data are given in this paper. In
order that his point of view may be understood it

must be pointed out that he considers that with very
few exceptions the choice of the type of surfacing to
be adopted is independent of the type of structure
on which it is laid.

Plank floors are usually constructed of white oak,
spruce or yellow pine. A floor of single planks is
usually from 3 to 4 in. in thickness, such floors being
used for unimportant bridges of short span. \Vhen
.such bridges have floors of two layers the lower layer
is usually about 2i in. thick and the upper layer
li to 2 in. On city bridges the wearing layer is
usually 2 in. thick, and the lower laverS or 4 in.
The width is from 8 to 12 in., the smaller width
being preferred by some engineers. The author gives
examples of the behaviour of wood flooring under
various conditions of traffic. In one case the water
passing between the planks corroded the steel
stringers to such an extent that they are now beins
replaced by wooden ones. Nearly allthe steel bridses
in the State of Illinois built before 1907 have pla'nk
floors laid directly on the steel joists. Spruce is often
used for the wearing layer on important bridses, and
pine for the lower layer. A plank floor of IJ-iii. spruce
on a bridge in New Hampshire has been surfaced
with a bituminous mastic of coal tar and sand, cost-
ing 45 cents per square yard, and there are other
cases in which a thin bituminous surface has been
put down on an old plank floor. An instance is •'iven
of the paving of an old plank floor with wood blocks
the old planks being of oak. The author gives par-
ticulars of a number of cases of paving with wood
blocks, and points out that in Chicago a ereosoted
wood block floor on a ereosoted plank sub-floor has

been recommended by the department of works for

roadways on all types of bridges.

Sheet asphalt pavements are laid on both concrete

and plank floors, and have usually been satisfactory

except near tram rails. Stone block pavement, the

weight of which is against its use on bridges, is

adopted when it is necessary to provide good foothold

on a grade. Medina sandstone blocks on a concrete

base have been used for a bridge with a 4 per cent

grade. They are 6 to 7 in. deep on a 2-in. sand

cushion. The Charlestown Bridge, at Boston, Massa-

chusetts, has a pavement of granite blocks on a 6-in.

pine deck, waterproofed with four layers of pitch and

roofing felt.

The author gives the following weights per square

foot: Plank floors, having a total thickness of 4 in.,

20 to 301b.; wood blocks on a plank sub-floor, 40 to

50 lb. ; concrete slabs, up to 140 lb. ; stone block on

concrete, up to 200 lb. Where grade and traffic con-

ditions permit, a paving of ereosoted wood blocks is

thought by many prominent engineers to be the

ideal surface for bridges.

TYPES OF SURFACING TO BE ADOPTED ON
BRIDGES AND STRUCTURES.

The author begins his paper with a summary of

the main requirements of a surfacing to be em-
ployed on bridges. He then deals with the longi-

tudinal and cross section of the bridge, and points

out that a large amount of camber necessitates either

a heavy load along the axis, " which is prejudicial

to the resistance of the members of the bridge,"

or a shaping of the bridge to suit the camber, which
greatly complicates the work.
Of the timbers used for bridge surfacings, oak.

fir, beech, elm, and poplar are mentioned. A
wooden flooring, consisting of a layer of planks
from 8 to 12 cm. thick, and a surface layer 6 to 8 cm.
thick costs from 20 to 30 irancs per square metre.
On roads with only a moderate amount of traffic the
wearing layer lasts about two years, and the lower
layer never more than fifteen years. Iron plating

is sometimes laid on the planks, for the wheel
tracks, and these may last twenty-five years.

A very durable wearing layer can be made of

mine cables, which, as a result, it is stated, of the
stresses they have undergone, are very hard and
compact, and cannot be cut with an axe. The
width of a .strip is from 3 to 5 cm., and they weigh
about 10 kilogrammes per square metre per centi-

metre of thickness. They are sometimes laid upon
the lower planking, but it is better to use an inter-

mediate layer 3 or 4 cm. in thickness. The cables
should be tarred on both sides before being put
down, and after being laid they should be covered
with coarse sand. This surfacing alone costs about
20 francs per square metre. The cables are made
of aloe fibre.

The author points out that the kind of asphalt
pa zings usually employed for streets are made in
the same way on bridges. An unusual method,
which offers certain advantages, is to emi^loy setts
of hydraulically-compressed asphalt. These setts

are 20 by 10 cm., or 14 by 14 cm. in plan, and 4 to

5 cm. deep. They are laid on concrete, with an
intei mediate layer of freshly made mortar, 10 to

15 mm. in depth. In some cases this paving has
worn badly, and has been very slippery in damp
weather, but in other cases it has given satisfac-
tion, and it is believed that the difference is due
to the materials being of poor quality in the former
cases and of good quality in the latter.

Wood-block paving can be used on slopes such
as are met with on most bridges, and it is both
elastic and silent. To reduce the thrust of the
paving the joints may be run with pitch mastic.
The author describes designs for reducing the weight
of a bridge decking suitable for wood-block paving,
and precautions to be taken in order to reduce
thrust. He describes, with detailed drawings, a
device for taking up thrust at the kerb, and a design
intended to resist thrust.
Ordinary metalling may be regarded as the best

paving for bridges in the open country, where the
traffic is light, and where, as in the case of masonry
bridges, there is no need to reduce the dead load.
Stone setts have several disadvantages in such
situations, though they withstand heavy traffic
better, and on iron bridges the irregularities of setts
cause shocks which are transmitted to the frame-
work of the bridge.
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The author concludes that, for movable and siis-

I)ension bridges, and wlien lightness is a necessity,

the choice is confined to surfacings of timber or

cable, the latter being preferable, both for its dura-

bility and cheapness. Where a greater dead load

may be allowed, the choice lies between asphalt and
wood paving. In certain cases ferro-concrete may
be used instead of ordinary concrete, for the sake of

reducing the weight.

TYPES OF SURFACING TO BE ADOPTED ON
BRIDGES, VIADUCTS, &c.

By H. H, HUMPHREYS, M.INST.C.B., and W. J. TATLOE,
County Surveyor, Southampton.

This is a short and well-written paper on English

bridges; but the types of surfacing to be adopted

are not considered, the references to surfacing being

confined to two paragraphs of a few lines each. The
autliors refer to the need which has arisen for the

strengthening of bridges, and difficulties due to the

existence of many privately owned bridges. They
refer to three kinds of paint used on iron and steel

bridges, as protective coatings, and give some indi-

cation of the standard of strength to which short-

span bridges are now being built.

The development in the use of ferro-concrete is

considered, and reference made to the work of

specialists and of certain committees, the authors,

apparently, taking the view that without such

assistance engineers could not have designed such

bridges. The danger of making the thickness of

ferro-concrete slabs only sufficient to satisfy theo-

retical requirements is pointed out. The report

concludes with remarks on the position as regards

the replacing or restoring of old masonry bridges,

and is accompanied by a diagram of rolling loads

and equivalents.

ROADWAY SURFACING FOR BRIDGES,
VIADUCTS, &c.: FIRST COST, WEAR,

DURABILITY OF THE MATERIALS, METHODS
OF MAINTENANCE, REPAIR. AND

ORIGINAL CONSTRUCTION.
By A. NAGT, Koniglicher Oberingenienr, Budapest.

This paper is m two parts, relating respectively

to bridges outside towns and bridges within towns.

The author points out that on a hard, brittle road-

way the traffic is more detrimental to the bridge

itself than it is when the roadway consists of soft,

elastic materials. Wood and asphalt are therefore

to be preferred to stone. A jointless pavement has

the advantage of distributing the load better than

one consisting of separate pieces. The increase in

the weights carried by bridges has led to the need

for giving separate consideration to the roadway.

The author proceeds to describe the chief types

of bridges met with in Hungary outside the towns.

A form of decking which has been much^ used con-

sisted of rolled joists resting on the cross-girders, and
supporting a transverse flooring of oak planks,

which directly carried the traffic. The price of oak

has nearly doubled since this type was in favour.

Two cases are cited in which the oak flooring has

been replaced by reinforced concrete slabs, carry-

ing a surfacing of asphalt. On iron lattice girder

bridges of the first and second classes the most
usual practice is to lay a macadam crust 12 to 15 cm.

thick upon Zore irons, the latter being laid trans-

versely and renting on longitudinal stringers. The
Zore irons are spaced 2 to 3 cm. apart, the gaps

being covered with road metal of large size. About
400 bridges of this type have been built in Hungary
during the past fifteen to twenty years, the spans
ranging from 10 to 60 metres. The author considers

that a desirable improvement is the provision of a

concrete filling between and over the Zore irons

(which resemble pot^sleepers), and in this case

asphalt may be used instead of macadam where
the conditions are suitable. This will not usually

be the case outside the towns. In the case of bridges

which can be built in spans of less than 25 or 30

metres, reinforced concrete has been largely used
during the past seven or eight years, and in such
bridges the decking includes a reinforced concrete

continuous slab. A layer of asphalt is spread over

this, covered by a layer of concrete 4 to 5 cm. thick,

which protects it from injury. Over this comes the

metalling. In some cases a layer of poor concrete,

1 to 10, forms the surfacing "

In the towns of Hungary the usual paving mate-
rials used for Ijridges are wood and asphalt. The
author describes various forms of decking upon
which wood-block paving is laid. In the ca.se of

reinforced-concrete liridsjes it is usual to biy as|ilKilt

directly upon the structural decking, liut an intci-

mediate layer of concrete is necessary wlien provi-

sion has to be made for tram rails.

A layer of asphalt concrete may usefully be em-
ployed to spread the loads, so reducins the size of the

Zore irons, and lessening the total dead weight.

Black spruce is one of the timbers employed for

paving, and it is impregnated with coal tar at a

high temperature in closed airtight vessels. Impreg-
nated beech has been tried, but did not prove satis-

factory.

TYPES OF ST.'RFACING TO BE ADOPTED ON
BRIDGES, VIADUCTS, &c.

By A. S. TANNENBAUM. Engineer of Ways of
Communication, St. Petersburg.

The author states that he has dealt principally with

districts which have severe climates and cold, snowy
winters, and especially those suffering from abun-

dance of wet, almost all the northern half of Russia

being subject to these conditions. After discussing

the conditions generally in Russia as regards the

development of highways, and of the transport of

passengers and goods over the roads, the author gives

some of the data on which the loading of bridges is

calculated. A schedule of allowable wheel loads has

not yet been established, but the matter is under

consideration, and certain figures are taken as a basis

for the calculation of the strengths of wooden bridges,

more severe loads being allowed for in the case of

iron, stone and concrete bridges.

The best kind of surfacing for bridges cannot be

discussed, the author points out, except in connection

with structural features of the bridge, and the mate-

rials of which it is made. Except in the Caucasus

and the Crimea, very few stone bridges have been

built in Russia in recent years, attention being mainly

directed to steel bridges for railways, while on the

highways the plentifulness of timber and the .skill of

Russian carpenters led to timber bridges being pre-

ferred to those of masonry . After touching upon some

of the main points in the history of masonry bridges,

and noting some of the most remarkable of recent

developments in this class, the author points out that

the masonry bridge usually presents the simplest form

of the problem of bridge paving, since they allow of

the use of the same surfacing as that employed on the

road. In towns the bridge is often paved in the

same way as is the street, and paving is also employed

for bridges on metalled country roads. The author

has found that a boulder pavement of large stones

is satisfactory, but the joints should be filled either

with cement grout or with a mixture of bitumen and

creosote. A surfacing of ordinary road metal distri-

butes the loads better than does stone paving, but it

is difficult and costly to maintain. The various im-

provements, such as tarring, which are applied to

country roads should first be tried on stretches of

road which include bridges. The disadvantages of

an asphalt surfacing for bridges are its high cost, its

slipperiness in wet weather, its brittleness in extreme

cold, softness on hot summer days, and the trouble-

some nature of the repairs. Its advantages are its

smoothness, which reduces vibration, small resistance

to traction, and complete imperviousness to water.

When the materials are well chosen and are combined

to suit local conditions, much may be done to combat

its defects.

The planks for bridge floors are usually of pine,

occasionallv fir, and, in the Caucasus, of oak. The

upper planking is about S^in. thick, the lower layer

about 5 in. thick, the planks of this layer being often

about 9 em. apart. For considerable traffic cross

planking is best, but planking laid lengthwise may
be preferred for light traflfic.

It is an advantage to pave the approaches to plank-

floored bridges, as the materials carried on to tin-

bridge from a metalled road help in the wear and

tear of the planks. If adequate measures be taken

to protect the floor from wet it is a good plan to

carry the metalling right across the bridge, the best

device being an asphalt tar board, which is made ui>

with paste-board and bituminous materials.

In the case of iron bridges the weight of the floor-

ing is an important matter, as it affects the weight

of the superstructru-e itself. A plank flooring is some-

what expensive to maintain, but it reduces the first

cost of the bridge. Wood block and stone pavings

cannot be made watertight, and the concrete layers

on which thev rest have a tendency to crack. It is

therefore desirable to place an elastic waterproof

layer upon the concrete, and asphalted linen, 7 to

lO" mm. thick, has been suggested. In the case of a
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reinforced-concrete bridge the cheapest surface is that

provided by the concrete of the decking, tlie surface

portion being of suitable composition.

The author describes a number of typical bridges,

givinf leading dimensions and details of the flooring,

and he discusses .some of the main points in relation

to maintenance.
The report ends with a number of 'conclusions

based upon the considerations put forward by the

author.
(To be continued.)

INSPECTION OF SURREY ROADS.

By One of the Pariy.

On Saturday, June 28th, a party of about thirty

members of the congress, including representatives

of most of the European nations, the United States,

Canada, Scotland, ami of two London boroughs, had

a verv pleasant trip tlirough Surrey. A start was

made from the exhibition at about 10 a.m., and the

route taken was lay way of the Portsmouth-road

through Kingston, Guildford and Godalming to

Hindhead, whence a cut was taken across country

by way of Farnham, passing through a few miles

of Hamp.?liire in skirting the Barracks at Alder-

shot and Farnborough, entering Surrey again at

Frimley Bridge, and returning to London by way
of Bagshot, Staines, Kingston and Eichmond.

The roads passed over were such as to give our

foreign visitors a favourable impression of English

highways, for, witli the exception of a few short

lengths, chiefly on steep gradients, the roads, both

main and district, were in excellent condition, all

having bituminous or tarred surfaces, and, notwith-

standing the fact that the visit had been preceded

l)y a long period of dry weather, dust was practically

non-existent.
The first stop was made at West-hill, Wands-

worth, where Mr. P. Dodd, the genial borough engi-

neer, showed the party the " Mexphalte " surfacing

being carried out under his direction by the High-
ways Construction Company. The next stop was
made at the Koad Board trial lengths in Putney
Vale. These were carefully examined by the party,

and full particulars, of which the foreign delegates

were careful note-takers, were supplied by Mr.
Dodd. The party was joined at this point by j\lr.

\. Dryland, the county surveyor of Surrey, and his

chief assistant, Mr. F. Grove, who supplied maps on
which were descriptions and figures showing the

nature of the road surfaces to be passed over.

LTpon entering the county of Surrey at Putne>'
Bridge an inspection was made of the "Trinidad"
asphalt macadam laid in 1910 and 1911 in Kingston
\'ale and at the top of Kingston-hill.
Descending towards Kingston was a length of

l>itch-grouting, and through the town it was noted
that the tram margins and the High-street were
paved with wood. Emerging towards Surbiton. a

halt was made on the promenade, where the sur-

facing is of " RoaJamant," laid on the ordinary
macadam base—and very well it looked. Adjacent
to this, in Surbiton. a length of Constable's slag

tar-macadam, laid in 1905, was inspected. The
party was informed that this length had undergone
some repair along the centre, but that the greater
part of it was substantially as laid in 1905. It still

has a very creditable appearance, with the promise
of a much longer life. The cost of tliis for the eiglit

years was given as 5s. 4d. per yard, including all

repairs and surface dressings, equal to 8d. per yard
super, per annum— a very moderate cost considering
the traffic—and the party were informed that its

maintenance had been considerably cheaper than
when in water-bound macadam.

After leaving the trams at Thames Ditton, tlie

journey was continued to Guildford, the surface for
the whole distance of nearly 15 miles being juac-
tically all tar-macadam, chiefly of slag supplied by
Messrs. Constable, Hart & Co.. and Oakes. Smart *
Sons, and laid by the local authority. Interspersed
with the slag tar-macadam were a few lengths of
tarred granite supplied by the Northern Quarries
Company and Tarred Granites. Limited, and one
length of granite grouted with " Koadoleum."
A move was next made towards the old town of

Godalming, an inspection being made en rouin of
some good lengths of i)itch-grouting laid in 1911 and
1912. and during tlie present summer, some "Trini-
dad " asphalt macadam on tarred granite base at
Broadwater and .«ome "Trinidad" asphalt carpet-
ing, IJ in. thick, being laid near Godalming

on the water-l)ound macadam base, prepared

and strengthened where necessary to receive

it. The narrow main street of Godalming had re-

cently been laid with sectional hardwood blocks bj

the Acme Wood Paving Company, and the travelling

was smooth and quiet. Emerging from the town

towards Milford. a halt was called at Ockford on

a long length of very excellent tar-macadani, com-

posed of tarred quenast on a tarred limestone base,

and here a local inventor, :Mr. Barnes, had pro-

vided for the delectation of the party a parade of

his tar-spraying machines—much used, it was under-

stood, in this part of the country.

The cars were soon under weigh again and run-

ning over an excellent surface consisting mostly of

surface -tarred, water-bound Penmaenmawr stone,

interspersed with another excellent length of tarred

quenast.
At the " Royal Huts " the main Portsmouth road

was left, and travelling by way of Farnham and

Farnborough. Bagshot was reached. Here, once

over the railway bridge, we were again on long

stretches of slag and granite tar-macadam on the

way to Sunningdale. At the last-named place about

3 miles were water-bound granite surface tarred

only, and the heaps of limestone spalls at the road-

side showed that strengthening of foundations was
being taken in hand preparatory to extensions of

the tar-macadam, which was. however, soon in evi-

dence again through the town of Egham and by the

side of the medioival Causeway to Staines Bridge.

Thence to Kingston Bridge the surfaces were not so

good, except through the Staines rural district,

where some excellent lengths of tar-macadam, laid

by Mr. G. Planning, the rural district surveyor, were

passed over. At Eichmond we passed over wood-

paved roads until we emerged upon the level space

about Ham. where we saw two excellent lengths of

"^Mexphalte" and one of " Pitehmac." At Eichmond
Town Hall we came \ipon wood paving again, and
so found our way to town—some to the banquet pro-

vided at the Hotel Cecil—having spent a long and
interesting day, full of scenic and jirofessional

interest.

Looking Ijack on the triji. and bearing in mind
the views expressed in no measured terms by the

party, it can safely be said that the impression left

upon the minds was such as will carry into foreign

lands the fame of our English roads. If what we
saw is a fair sample of what can be accomplished
by English road engineers, then indeed we have no
reason to be ashamed of the way in which the all-

important road problem is being dealt with in this

country.

EXCURSION TO SUTTON.

Sutton, Surrey, was among the towns whose roads

came in for iiis])eetion by the members of the con-

gress. Mr. F. E. Bristowe was in charge of the

arrangements for tlie outing, a large number of

members participating. Sutton was reached shortly

before mid-day, and the first inspection was of a

length of " Tarvia " on the Carshalton-road. laid

about six years ago. The paity afterwards pro-

ceeded to the municipal offices, where they were
welcomed by the cliairman. Councillor E. W.
Wootten, J. p., the vice-chairman. Councillor G. H.
Hooper, m.d., and tlie members of the council, the
surveyor. Mr. Wni. Hedley Grieves, also l)eing

present to receive them.
Subsequently an inspection was made of a length

of " Roadamant " laid in June. 1912. at a cost of

4s. 8d. per super, yard. Adjoining this section is a

length of "Rocmac." laid in April, 1911. and further
on there was seen an area of creosoted wood-block
paving laid by the Improved Wood Pavement Com-
pany. Limited. Other lengths of "Rocmac" and
wood paving were later on examined, following
which an area of tarred slag macadam, in two coats,
of a total thickness of 3 in., was seen. This was
laid in July, 1911, by Messrs. Constable, Hart & Co..
and cost 3s. per square yard. Continuing their in-

spection, the delegates were shown a length of
" Mexphalte," supplied and laid by the Praed Road
Construction Syndicate. Limited. The cost in this
case was Js. i)er jard super. On tlie Cheam-road
two sections of "Quarrite," laid by the Xorthern
Quarries Company. Limited, at the end of 1911, were
examined, the cost of the work, the visitors were
informed, being 3s. 4d. per suj)er. yard.
In his sjieech of welcome to the delegates, the

chairman of the council explained that, under the
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ailvioe nf tlic?ir surveyor, Mr. IloiUey Grieve.^, they

had put down these different eh^.sses of road in

order to discover t)ie very best kind for the huge
amount of traffic \vliich passed

highways.
The thaalcs of tlie party for tli.

l)y the council wei-e expressed liy

county surveyor of Kesteven.

the district

' lacilities granted
Air. W. B. Purser,

VISIT TO SOUTHPORT.

On Wednesday of htst week a visit was paid to

8outhport by a nunilier of delegates of tlie congress,

who included representatives from Prance, Russia,

and Italy. Tlie party were received by the mayor
(Councillor Harold Brodrick, m.a.) in the mayor's
parlour. Afterwards they drove along Lord-street,

Uuke-street. and the Promenade, pausing at the

Lifeboat Memorial to examine the road. Thence
they proceeded along the Promenade, down Nevill-

street, along Forest-road to the highways dejiart-

ment. The visitors were accompanied by Councillor
Mawdsley (chairman of the Highways Conunittee),

Alderman Harling (vice-chairman), Mr. A. E. .lack-

son (borough surveyor), and Mr. G. F. Crawford
(borough road surveyor). The delegate.-- tin ii jjro-

T.viiMAC Construction, WATLiNf;-STRKET, ni:ar

Atherstonk.

ceeded over Rose-hill Bridge, along Sussex-road to

Norwood-road (stopping opposite the end of Cypres.s-

road to examine the road), Norwood-road, Norwood-
avenue, and Roe-lane, to Melling-road. Here they
halted to inspect the tar sjtraying, and then returned
along Roe-lane, Mill-lane, and ]\Ianor-road, to Cam-
bridge-road, Albert-road, and Lord-street to the

Prince of Wales Hotel, where luncheon was served.

The streets in Southport are paved with Hasling-
den grit setts, granite cubes, and tar-macadam.
There is akso a small amount of wood paving. Of
late years, however, tar-macadam has been adopted
in the construction of most of the roads of the

borough, this material having, in fact, bgen in use
to some extent in Southport for over forty years.

The tar is supijlied from the corporation gasworks,
and is in accordance with the Road Board specifi-

cations. The stone used is Scotch and Guernsey
granite and Antrim basalt. A large proportion of

llie tar-macadam roads in the borough are tar-

sprayed annually and strewn with g-in. Guernsey
chippings. The cost of the tar-spraying, including all

materials, is lid. per square yard. The footways
are usually paved with Adamantine blue vitrified

tiles, 9 in. square and lij in. thick. The cost -pf tiles.

laid r(iiii|>lete, is lis. 9d. per square yard. The cor-

jioration are now manufacturing artificial flags from
destructor clinker, the cost of which, laid complete,
is rather less than that of the tiling. The flags are

2 in. thick, including a i-in. facing of 1-in. Guernsey
granite chippings. The face is tinted red with
oxide of iron—mixed in the proportion of 1 of oxide
to 8 of cement— in order to remove the white surface,

which is objectionable in a sunny place like South-
]iort. The whole of the roads, both public and
[irivate, arc C(nis(ructed by the corporation work-
men.

THE TARMAC WORKS INSPECTED.

The visit to the Tarmac Works at Ettingshall,
Wolverhampton, last week, enabled the members
of the congress to witness the whole jiroeess of manu-
facture of this extensively used material. The works,
the largest plant of the kind in the country, adjoin
the furnaces of Messrs. Alfred Hickman, Limited,
and the Denby Iron Company, Limited. The com-
liany have a fully equipped tar-distillation i)lant at
the works, and the tar compound used for coating
is distilled anil preiiared to physical and chemical
-itaiidaids. known to ^ive the best results as re-

Covuntrv—Birmingham Main Road at

Stonebridge.

-aids strength of binding properties, freedom from

l!endency to affectation by atmospheric variations,

and length of life as an effective bind. Examina-
tion of the samples of untreated slag demonstrate

that the slag used by the company has an excep-

tionally rough and uneven surface, which means
that it possesses the maximum "holding power"
lor the mixture used for coating. It is porous

enough to retain and hold the mixture perfectly,

and is, at the same time, claimed to be as strong

as the best classes of granite and similar materials.

Representatives of numerous local authorities were

among those who participated in last week's visit,

and at a dinner which took place in the evening at

the Grand Hotel, Birmingham, the county surveyor

of Warwickshire, Mr. J. Willmot, occupied the chair.

The excellent condition of the Tarmac work on

Watling-street, as compared with other portions of

the roadway, was one of the things which seemed
particularly to impress itself on the visitors in tlie

course of their inspection during the day of a num-
ber of highways, and the admirable ajjpearance,

after five years, of the work carried out at West
Bromwich—which was seen on the journey to

Birmingham—was also the subject of comment.
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Office Conversations.

MORE OR LESS IMAGINARY.

IContrlbuted.l

XVII.—The Road Congress.

Did I attend the Third International Road Con-

gress ? Yes, I was there the whole week, right from

the first struggle for information at the Surveyors'

Institution to the final reception at the Hotel Cecil.

I went solemnly to all the visits possible for one man
to indulge in during the week, and I ate all the dinners

and afternoon teas and conversazione side-lines that

I could manage to stow behind my waistcoat. No,

I didn't make a beast of myself, nor did I feel that the

roads of the country would go to pieces if I didn't

immolate myself upon the refreshment altar; but when
I do a thing I believe in doing it properly, and if

the pounds avoirdupois of solid tuck and the pints

imperial of liquid solace had been three times as

great I'd 've had a go at 'em. I do believe too in

cultivating the social side of any affair which has
a tendency to be dry. There is nothing very inspiri-

ting or inspiring about a road congress. As a congress

it would be nothing to a surveyor but a 'busman's
holidaj'. Sandwiched between receptions, dinners,

conversaziones, and afternoon teas it was a rollicking

affair, and I had a rare good time. I met a number
of old friends, and of course a greater number of ob-

jectionable people of the bore type. Still, that's

only to be expected, and I don't complain.
» » * «

Badly organised .- Well, there re two sides to that
question. There's nothing in this world that isn't

open to criticism. The papers .' You didn't get
your copy ? Annoying, I confess, and it was
ridiculous that they should all have to be despatched
from Paris. Still, Paris was the headquarters, and
they were printed in Paris and Why couldn't
they have been printed in London ? I don't know.
Yes, it was a bit of a squeeze at the bureau, every-
liody trying to get information at the same time. I

really pitied the officials more than the public. They
did their best, and in the little I had to do with them
I found them most courteous and obliging in every
way. Just fancy having to reply to the same question
forty-three times an hour ! What question ? Oh,
Ijlenty of them, but one in particular. "' I have not
yet received my papers." "No.'" "Can I have
them? My name is ." " Sorry, sir, but the papers
are all sent direct from Paris. We have nothing to
do with them." And so on, hour after hour, day
after day; and mind you the inquiry was made in
as many languages as there were words in it, and
was not always quite so courteously put. Frenchmen
are the rudest men on earth. Always thought they
were the most polite ? My dear fellow, you've only
got to take a trip to Paris and correct that impression.
French women ? Ah, now you touch me on a tender
spot, and Yes, the organisation might have
been better, considerably better—it left a lot to be
desired; but on the other hand it might have been a
lot worse, a considerable lot worse, and anyhow the
acts of which you complain were of the " omissive
and not of the commissive type. Paris and Brussels
shone no better in organisation; but I have great
hopes of Munich. We learn by our errors, and
Yes, you're quite right^-we must have learned
quite a lot by now.

*

* *. * *

What do I think of the papers ? That's a question
I^ll lie better qualified to answer when I've seen them.
I'm not like the journalist I met who was just going
to the Exhibition. He said it was an awful bore to
have to go, but, having written it up for two papers,
with a detailed notice of each exhibit, he felt he had
lielter just have a run round. He's a smart chap,
and I verily believe that he could write an intelligent
precis of the papers without having seen one of them.
Yes, it's wonderful what these fellows can do. They'll
ask you a question, and you'll replv simplv and
shortly "Yes," and next week you'll find that two
columns will scarcely hold all you said. No. I've not
received my copy of the papers yet; but it'll come
all right—of that I'm sure. No use when I get it ?

Not the least: I possibly shan't open the parcel.
Pity ? No, not exactly. You see, if I had had them
before the Congress I should have been able to
follow the discussions; as it was, not having seen a

single paper, I didn't have to trouble to do more than
stick my nose into the door of an occasional meeting
room. Interesting ? Yes, psychologically so, very.

The congregation of nationalities in the one room,
each vainly striving to follow the meaning of the

others, the voluble utterances in foreign tongues, the

clever (if halting and imperfect) translations of the

polyglots engaged for the job, the enthusiasm on
things that didn't matter at all, on things that had
been patent for the last fifty years, the occasionally

obvious attemjot of one nationality to rush some
" conckision " or another— yes, it was a most in-

teresting study, and 1 wouldn't have missed it for

anything. Pity you couldn't get away.
* * « *

The exhibition was certainly good, but it might
have been a heap better. The locus was badly selected.

There was not enough room to commence with, while
the approach to the hall and ground, going from any
of the places of meeting, was through a dirty, squalid,

evil-smelling market-place, which must have left an
impression the reverse of desirable upon visitors

from abroad. I suppose Westminster is like the rest

of London—slums always lying beneath the shadow
of mansions and palaces. Particular, am I ? Yes,
perhaps I am, when the good name of my country's

at stake. I'm not one of those fools who believe

that an Englishman's worth three Frenchmen, and
all that sort of rot. A man's a man, whatever the
nationality, if he's a man. And when we do have a
foreigner visit these shores, I like to see every efiort

made to convey a good impression. The Crystal

Palace .' Yes, that wouldn't have been a bad place
for the exhibition if anyone could have reached there.

It's a bit of a journey, you know, and the train

service—but there, I won't enlarge on that. You're
a Southerner, and it'd be a sore point with you.
You're one of the Peckham sunrisers. What do I

mean ? Oh, the sort of man who, when a friend asks
him if he's been to Switzerland and seen the sun
rise from one of the highest mountains, replies

fatuously: "No, I've not; but—er—did you ever
see it rise from Peckham Rye ? It's one of the finest

" And so on. I suppose your idea of rich,

rolling landscape is Clapham Common. No ? Oh,
well, you're broader - minded that the average
Southerner, that's all I can say. What about the
Northerner ? Isn't he as bad ? Quite, if you like

;

only I'm a Northerner, so it's your turn to retort on
me now. Not worth the trouble ? Possibly not,

especially as you haven't a case.

« * * *

What do I think of the lesolutions ? Not much?
But that's not fair. You ask me what I think, and
in the same breath hazard an opinion I've never ex-
pressed. No, I don't think a lot of them. They most
of them deal with the obvious, and the application
of a number depends entirely upon national and
local conditions, practice and possibilities. Of course,
at such a large gathering of the nations some sort

of report or resolution had to be published.
It all helps in the good work, if only by stimulating
public interest ? No, I don't agree with that, be-
cause the public interest isn't even awakened. The
Press takes care of that. Not the technical Press

—

I don't mean them ; but then the majority of the public
reads only its halfpenny or penny daily. And papers
of this class are careful to chronicle only what
doesn't matter. The disappearance of Jack Johnson
is made the full subject of a poster. The congress
has to be satisfied with a paragraph. Wrong, am
I ? Oh, the opening ceremony ! Yes, that received
plenty of notice, because it wasn't of the slightest
importance.. There were a few big names to play
with—that was the sole reason of the space given.
Now abroad The same there ? Not quite. In
Germany, for example, an engineer receives a certain
amount of honour. He is a big man socially. Here
an engineer is regarded as quite small fry. Why, a
successful contractor is a much bigger man ! And as
for a municipal engineer

• * * *

Yes, I had a rare good time, and I could do with
it every three months. It makes a change in the
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monotony of provincial life in the one town, of which
I get a bit sick very often. The chairman of the High-
ways Committee was with me, but we didn't see too
much of each othT. He stayed with friends in town.
You don't know liim, do you ? There's no harm then
in telling you that ne s a bit of a goer when he likes,

and we liad one particularly tall evening together.

Too much ? No, sir, a gentleman never has too much.
A gentleman can ahvay.s carry his load, and if he
can't he's no gentleman to take it aboard. Useful ?

Yes, I've brought awaj' certain impressions that must
be of use to me in my work; too, I saw many things
in the exhibition that I'd never have seen in my life

if I hadn't come up to town. It's all very well to

read about improved systems and improved machinery
and apiiliances; but to appreciate them they must
be seen in being. That's one of the things that might
have been embodied in the resolutions. Something
about it being advisable for men to keep in touch
with the manufacturers and to give every sj'stem

and so on a fair trial. After all, the professional
man depends almost entirely upon the manufacturer
for the means to carry out his work, and he often has
to thank them for showing him really how things
should be done. Take road-tarring alone. Think
where it would have been if the manufacturers hadn't
risen to the occasion. Sorry you couldn't have run
up ? Yes, you missed something. By the by, I'll

send you round the papers when I get them from
Paris, in case by any chance yours don't come. I'm
sure I shan't wade through them now.

Proposed Extension of Birmingham Parks The
Parks Committee of the Birmingham City Council
have adopted a recommendation to the council to pur-

chase the freehold of 50 acres of Bilberry Hill, at a

cost of £3,400. Part of the hill has hitherto been
leased to the council as a j^ark at a nominal rent.

Town Planning Scheme for Hazel Grove.~A scheme
of town planning is being promoted by the Hazel
Grove and Bramhall Urban District Council, the

details of which were recently submitted to Mr.
Thomas Adams, Local Government Board, at a formal
inquiry. It is not proposed to town plan the whole of

the area, the immediate aiiplication being for area No. 1,

which includes the southern portion of the district.

The area contains 5,467 acres, of which 600 acres are

already built on. The remainder of the area is for

the main part agricultural land, but that is also fast

becoming built upon for residential purposes.

CORRESPONDENCE.
For every ill beneath the sun
There is some remedy cr none;
If there be one, resolve tu finil it;

It not, submit, and never mind it.—Ano.v., circa 1843

SURVEYORS' INSTITUTION EXAMINATIONS.

To the Editor of The Sueveyor.
Sir,—While realising that my views on this mtitter

were controversial, I hardly expected that they would
be misunderstood. I do not wish to amplify them; to
most people they should be apparent; and so I simply
write to justify myself in the eyes of "Cedric" and
"Beta," and not to get in le dernier mot. At the
same time I rather think that the views of these
gentlemen are representative of the petitioners gene-
rally.

Firstly I claim to be equally unbiassed as " Cedric,"
being myself an unsuccessful "typical" candidate.
He accuses me of lack of esprit de corps. If this refers
to my non-adherence to a small minority of
youngsters with an imaginary grievance, I freely
admit it. My remark as to the five years' notice
given in preparation should surely convey even to
the mind of "Cedric" that five March examinations
ha\e been held since 1908 under tlie old conditions.

' Cedric " remarks that the two years' waiting for
the P.A.S.I. letters "may vitally affect the prospects
of many a young assistant." All I can say is that
the young assistant ought to be able to prove himself
capable without them, especially when they have not
been earned. Personally, I have passed the A.M.I.O.E.

'

examination, but am too young for election, and I
have yet to find that my prospects have been vitally
affected.

I need only reply to "Beta," who is "out for
playing the game "—play it. The first precept is to
follow the rules. I cannot see in what other way he
propo.ses to see the P.A.S.I. and F.S.I, diplomas kept
at as high a standard as possible.
May I add that if the youth of the profession were

leavened with a little more of the spirit of noblesse
oblige and a little less of that of Uriah Heep one
might look with more confidence towards Ihe next
generation ?—Yours, &c.,

"Asking No Favours."
June 30th, 1913.

To the Editor of The SuRVEroR.
Sir,—I have been much interested in the corres-

pondence on this subject in your journal. It is indeed
refreshing to note that at least one of the relegated
candidates— "' Asking No Favours "—has some grit in
him. Surely the one and only important point in
the matter is that according to the rules laid down
by the institution, and enforced for many years,
these aggrieved candidates have failed to pass the
examination, by how much or how little it matters
not.

It is always very annoying just to miss the pass list,

but it is difficult to understand why a candidate who
failed in his typical subject only is deserving of
more sympathy than one who may have satisfied the
examiners in that most important subject, but failed
to obtain the required aggregate by, say, three or four
marks—and I suppose it is quite possible for the
latter to occur.

I am thoroughly in agreement with "Asking No
Favours" with regard to raising the status of the
professional associate class. The P.A.S.I. exam.
has for too long been a happy hunting ground for
those who desired the privilege of appending dis-
tinguishing letters to their names with a minimum
amount of study and expense, and I can see no par-
ticular reason why the new rule, making the passing
of the final examination a condition of election, should
not apply, after due notice, to those professional
associates already elected.—Yours, &c.,

A.R.I.B.A.
June 28th, 1913.

A Queensland Appointment.—The Itockhamptou City
Council are inviting applications for a city engineer
at a salary of £1,0(X) per annum. It is a significant
fact that this council have not had the services of
aTcity engineer since the last occupant to hold office
(Mr. Herbert E. Bellamy) resigned in December, 1904,
although Mr. Bellamy was called in as consulting
engineer in the year 1911 to report and design a new
water supply scheme for the city, at a cost of £125,000.
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Assistants' and Students' Section.

CoNuucTED BT SYDNEY G. TUKNER, assoc.m.inst.c.k.

All commimicatioTU in rejard to this vagt miMt !>« addressed to The
Editor, St. Bride's House, 24 Bride-lane, Fleet-street. E.C. Envelopes

must (..! marked "Assistants' Section" in tJis to/. t«/t-/iani comer.

CorrespimdCTUs a.-« .ni'.ted to »ut«ut juestioju /er coimdnation and

QUESTIONS.

This week answers are invited to the following

questions :
—

325. Air Compressors How is the size of an air

receiver calculated in connection with an air com-

pressor ? Of what thickness of metal would it be

made if (1) of cast iron, (2) wrought iron, assuming it

had to withstand a pressure of from 15 lb. to 40 lb. ?

Give any further particulars regarding same.
(' Griffo.")

330. Sewage Disposal.—Design a small sewage dis-

posal system for a gentleman's residence, capable of

dealing with 500 gallons per day. The sewage is

fairly strong on account of the drainage from a small

cowshed. The available fall can be neglected, and
the earth is of a sandy-clay nature. State approximate
cost. The effluent should discharge into a soakaway.
(•' Inky.")

334. Sewerage.—What would be the flattest

gradient allowable for 6^n., 7-in. and 8-in. sew^ers

respectively, to give a self-cleansing velocity ? What
is a good modern book on sewerage and sewage dis-

posal, giving tables of velocity and discharge ?

("Urban.")

336. Foundations.—Draw plan and section of a

ferro-concrete foundation 7 ft. square, on light soil,

to carry a load of 25 tons from a stanchion with a

base 2 ft. 3 in. square.

337. Strength of Chain.—Assuming the strength of

a chain to be double that of the bar from which
the links are made, find the proper size of chain for

a 20-ton crane, using 3-sheaved blocks; allowing f =
6.000 lb.

[The Editor is a.t ail times glad to hear from
readers who desire to sulsmit questions regarding
matters of general interest, points of daily practicet
&c, for insertion in the "Assistants' and Students'
Section." Questions which are published are taken
into consideration, as well as other matter, in
awarding the Monthly Premium.]

REPLIES TO QUESTIONS.

333. Sewage Tank Construction.—What is a suitable
formula for calculating the requisite thickness of

sewage tank walls? Give an example. ("Check.")

T = Mean thickness of wall (in feet)

H = The height (in feet)

w = The weight of a cubic foot of the earth ;it

back in lbs.

W= Ditto of wall

a = Angle which n;itui:il slope of the earth makes
with the vertical

to th« ^esttons whicii appear, l^or the contributions congidereA
to ie the most meritorious, ons or more premiums «n liooJcs vill be
awarded monthly, Diagrame mu«t be dravrn to scale on eepa>'ate s/ieets,

ready for reproduction^

horizontal at top T H tan —

lor vegetable earth or clay k = 11)'-'

[joamy ditto = .50"

Gi-avel and sand moist = 52°

Then for walls with vertical sides and backing

" ">' w
W

If the wall has an internal batter of

1 in 12 take '86 of the abo\e value of T.

1 .. 8 ., -80

1 ., t-i .. T-l.

1 .. ' .. 72
For surcharged revetments substitute Hi foi' H.

For example :

Find thickness of brick wall for a tank 12 ft.

deep excavated in vegetable earth and hoi-izontal

liackiusr.

T = 12 X tanJ±^' / 70

2 V 112

= 7 X 12 X '414. X 79

= 2" 76 ft. = 2 ft. 9 ins.

If wall has 1 in 8 batter T = 275 x 80 = 2'2 ft.

X (say) 2 ft. 3 ins .

(J. M. N., Hitchin.)

335. Surveying Describe a method of ascertain-

ing true north, with sufficient accuracy for a small
survey.

The following method is taken from Middleton &
Chadwick's "Treatise on Surveying":—

Select a convenient station upon the main line,

where the ground is smooth and level, and plant a
pole there firmly and truly vertical. About one or

two hours liefore noon, mark with a small peg the
extreme end of the shadow cast by the pole, and
with the foot of the pole as a centre, and the distance
to the peg as a radius, describe a segment of a
circle upon the ground in the direction in which
the shadow is travelling. When the sun begins to

decline watch until the extremity of the shadow-
again coincides with the circle, and drive another
peg at that point. Bisect the distance between the
two pegs, and a line through the station at this

point will be in the direction of the true north. This
line shoidd be extended to a sufficient distance to

enable it to be accurately surveyed. In case the sun
is likely to be obscured by passing clouds, it is well
to take two or more points, at, say, ten minutes', in-

tervals, before noon, and strilie two or more corre-
sponding arcs.

Oswestry Council and Road Maintenance.—At a
meeting of Oswestry Town Council on Monday a
resolution was unanimously passed requesting the
Government to make a larger grant from the Imperial
Kxchequer towards the maintenance of highways.

Housing in Rural Districts.—Horncastle Rural
District Council on Tuesday passed a resolution " That
nothing be done in respect to building cottages in the
Horncastle Rural District until better facilities are
offered by the Government." It was decided to send
a copy of the resolution to the Local Government
Board as a reply to a letter asking what the councU
were doing concerning a certain scheme. The council
also expressed the opinion " that it is the business of

landowners to provide cottages for their farms, and of

employers of labour to provide cottages for their own
workmen." The scheme about which the Local Govern-
ment Board made inquiry was one for the building
of four cottages at East Barkwith, to be let at a rental
of 2s. 6d. per week each. It was found that with
such a rental the annual deficit would be so great that
the parish could not be fairly charged with it, and an
appeal was made to the Local Government Board for

better loan facilities. The department suggested a

rental of 3s. 6d. to 4s. per week, which it was con-
tended is more than the agricultural labourers in tlic

district can pay.
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Royal Sanitary Institute.

AHNUAL CONGRESS AND EXHIBITION AT EXETER.

A very large number of delegates are attending

Exeter in connection with the twenty-eighth congress

of the Eoyal Sanitary Institute. Altogether three

Colonial Governments, five Government departments,

fifteen county councils, forty county boroughs and
metropolitan boroughs, eighty-three boroughs, urban
district councils or sanitary authorities, fourteen rural

district councils, .seven port salutary and similar

authorities, seven education authorities and forty-one

.societies, universities and colleges are represented.

Among the last-mentioned are the Institution of Muni-
cipal and County Engineers, the Institution of Water
iMigineers, the Municipal Waterworks Association,

tlic Royal Institute of British Architects, the Society

of ICui-'ineers, the Surveyors' In.stitiition and the Illu-

minating Entrineering Society. The delegates include

Prof. Henry .\dams (Society of Engineers), Dr. Samuel
Rideal (Society of Chemical Industry). Messrs. Henry
.\dams (Society of Architects), F. A. Barnes (Truro),

J. F. Bowden (Surveyors' Institution), C. Brownridge
(Birkenhead). S. E. Burgess (Middleslirough), E. T.

Buscombe (Bodmin), E. W. .\. Carter (Gloucester").

G. F. Carter (I\Iexl)urough). W. H. Cousins (Street), J.

Crabtree (Manchester Rivers Committee). W. Fairley

(Richmond. Surrey, Main Sewerage Board), H. Gander
(Banbury), E. H. Gibson (Radstock), A. W. Grace
(Launce.-iton), E. Hall (Carnarvon), W. Harpur (Insti-

tution of Municipal and County Engineers), G. B.

Hartfree (Alton), E. W. Hearn (Cliard). G. Montagu
Harris (County Council? As.sociation). H. A. Hosking
(Surveyors' Institution), C. J. Jeukin (Finchley), C. T.

Jo)iiison (Thornaby-on-Tees). F. Latham (Institution

of Municipal Engineer.s), J. Lewis (Yiew.4ey). F. W.
Littlewood (Meltham), J. A. Lucas (Surveyors' Insti-

tution), A. I. Martin (Richmond, Surrey, Main
Sewcraj-'o Board), E. G. Mawbey (Leicester). W. H.
May (Society of Architects^ J. W. Jloncur (Sunder-

landi, P. Morris (Devon), T. Mouliliug (Institution

of Municipal and County Engineers and Institution

of Water Engineers), J. Munce (Belfast). A. E. Murray
(Royal Institute of Architects of Ireland). .\. E. Nichols

(Folkestone). J. Parker (Hereford), J. S. Pickering

(Institution of Municipal and County Engineers), A.

Pillans (Lanark). A. Race (Barrow-in-Furness), C. E.

Rivers (Harrogate), H. D. Searles Wood (Roval Insti-

tute of British Architects), J. Siddalls (Tiverton), W.
E. E. Thomas (Neath), A. Thorne (Survevors' In.sti-

tution), J. P. Wakeford (Wakefield). C. T. Walrond
(Society of Engineers), H. B. Williams (Workington)
and T. H. Yabbiconi (Institution of Municipal and
County Engineers).

INAUGURAL LUNCHEON.

On Monday the Mayor of Exeter presided over

the inaugural luncheon held in the Rougemont
Hotel. In proposing "Success to the Royal Sani-

tary Institute," His Worship referred to the strides

made in sanitary science during tlie past forty

years, dwelling particularly on the valuable work
of the Royal Sanitary Institute in this connection.
He thought it a ]nty that so many societies had
been formed for the jjurpose of carrying on the work
so well covered by the institute.

Sir Henky Tanneb. responding on behalf of the
council of the institute, exjjressed the hope that
when at some future time they again came to Exeter
lliose who were present would be able to congratulate
themselves on liaving made as great strides in sani-

tary science as had been made during the past
thirty-three years.

Mr. H. Percy Boulnois, in proposing " The
Mayor, Corporation and City of Exeter," said it was
forty years since he had the honour of being
appointed surveyor of that ancient city. It was in
1873, before the great Public Health Act of 1875, and
he could assure them that neither he nor the cor-

poration then had any idea of the enormous field

of work which lay before tlieni. Before 1875 all the
Sanitary Acts were buried in all sorts of other Acts,
and they had to dig out the sections in order to find
out what they had to do. The Act of 1875 changed
that, and made the work of the corporations and
the officials much wider. Mayors and corporations,
and, of course, the officials, often got a great deal
of abuse, but speaking with an experience of fifty

years of municipal work, he could assure the public
that they were not so black as they were painted.
The rateiiayers naturally objected to find money,
but engineers could do nothing without it. As a
former official of the Local Government Board, how-
ever, he could assure them that they had little

trouble with engineers in that respect.

Mr. Alderman C. J- Ross replied to the toast, and
said as a boy he knew Mr. Boulnois, Avho was
one of the most popular men they had ever had in

Exeter.

PRESIDENTIAL ADDRESS.

(_)n Monday evening Earl Fohtesctje delivered his

presidential address in the Barnfield Hall. His
Lordship said he would do no more than make a
few remarks on the only sanitary questions of which
he had any knowledge— viz., rural housing and the
claim of responsibility in county administration of

sanitary defects. It was commonly assumed that
rural housing was generally bad; that the defects of

country cottages were a main reason for the migra-
tion into towns and emigration to lands beyond the

.sea : and that bad cottages, migration and emigra-
tion were alike the faults of those convenient whip-
png boys, the many-acred peers and country gentle-

men, and the obsolete feudal system which imagina-
tive writers supposed still to exi.st. There was no
doubt one failing common to the majority of cot-

tages in the country, which was Anno Domini, and
being old they were often not up to modern ideas;
Init, broadly speaking, he thought it was true that
the bigger the landowner the better were the cot-

tages, and rice versa, and it was certainly the fact

that, in this country at any rate, no class had a
monopoly of the ownership of country cottages.

His ideas on the rural housing question were to

let cottages at economic rents, to pay labourers
accordingly, to leave landowners to provide what is

required as equipment of their farms, and to give

the parish or the district facilities for providing
what is required for the service of the community,
and for almshou.ses. .\s yet the cheap cottage on
which little was spent to begin with, and less after-

wards, was likewise a nasty one, and there was
nothing so expensive in the long run, whether to

the occupier or to the community, as unhealthy
dwellings. But, he asked, need the cheap cottage
be a nasty one always ? It the combined wisdom of

scientific men and sanitary experts could devise new
materials and new methods for building cottages
that would be both healthy and cheap, they would
add one more to the many obligations already owed
to them by the public.

CONFERENCE OF ENGINEERS AND SURVEYORS.

The conference of the engineers and surveyors to

county and other sanitary authorities was held on
Tuesday in the University College, under the chair-
manship of Mr. T. Moulding, city engineer and sur-
veyor, Exeter, who, at the outset of the proceedings,
delivered the following

PRESIDENTIAL ADDRESS.

In oi>ening this conference of engineers and sur-

veyors, I wi.sh to say how fully I appreciate the
honour done me by the Eoyal Sanitary Institute by
electing me president. Among engineers and sur-

veyors, municipal and otherwise, who annually

attend the Royal Sanitary Institute congress, there

are, no doubt, many more eligible for the i^osition

than I. However, though aware of my shortcomings,
with your assistance I hope to do my best to make
the conference a success.

So many worthy members of the profession have
lireceded me in the capacity, that I think all the

subjects suitable for an address have been fairly

fully used up; and it is difficult to choose one for any
extended remarks without repeating what has
already been said.

JMemhers of our profession are necessarily very

busy members of the community, and are constantly
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working, in the office and out, for the welfare of tlie

partipular district of which they liave charge, and,

incidentally, for the henefit of the whole community.

Sometimes our work is not fully appreciated by the

ratepayers; hut, on the other hand, there are few-

works and improvements completed that do not

prove that the criticisms passed during the pre-

liminary stages are wrong. At the same time, criti-

cisms, "however unplea.-iant, are not unwholesome,

and it l)ehoves the engineer, especially in the muni-

cipal line, to see and hear what is being said a1)0Ut

his work by the person commonly termed " the

man in the street," to enable him to gauge the wants

of the general ratepayer.

The requirements of the times are, no doubt, very

exacting, and I think if a curve could be-plotted

.showing the requirements of the public during, say,

the last twenty-five years, it would show a very

marked upward tendency, and the curve would be

gradually getting steeper year after year.

EGAD MAKING.

Perhaps the standards as applied to (B road

making, (2) housing, (3) sewage disposal, have been

raised higher than the other branches of the work
of a mimieipal engineer, and it is to these subjects

that I wish particularly to refer.

As regards road making, which is perhaps the

greatest source of complaint, there can be no doubt
but that there is considerable room for improvement
if we are to cope successfully with the fearful dust
caused by the quick-moving and heavy traffic now
using the highways throughoiit the kingdom.
Various methods of treating the surface of roads

have been tried, but all are more or less palliatives,

and have no lasting benefit.

In my opinion the remedy will eventually be
found in some improved method of construction.

What it will be is still unknown, if consideration
is to be given to the financial side of the problem.
Most of you present in the room would undertake to

make a good, strong, substantial road, with a

smooth, even surface, a fairly long life, and nearly
dustless as regards the wearing of the material if

cost had not to be considered.
I am not going to give you suggestions for the

kind of roads to he made, as I think each district

must be considered from its own standpoint as to

suitable local stone, cost of imported stone, and
essentially the class of traffic using the road. What
I would like to say is, don't use dirty flints if yon
can possibly avoid it.

I understand that the Eoad Board are willing to
help any surveyor who will take the trouble and
prevail upon his council to allow- him to carry out
experiments in road making, including both foun-
dation and coating similar to those experiments
carried out under the supervision of Mr. H. P. May-
bury, M.iNST.c.E., the Kent county .surveyor, at
Sideup.

HOUSING.
As to housing: this is also a source of much criti-

cisin, but unfortunately the criticisms generally are
against any money, or as little as possible, being
spent in this direction, principally, I believe, because
the ratepayer cannot see how he gets any return for
the expenditure. It is difficult to argue", even with
one's self, that the purchasing of worn-out insanitary
r>roperty, at often an enhanced value, for the sole
purpose of effecting an improvement in the housing
conditions of someone else, and, incidentally, the
widening of a street one never uses, is going to do
much good. This is where the engineer with his
work at heart soars in higher planes than the critic.
He knows that slum property has a verv bad effect
on the death-rate, and that the lower the death-rate
IS reduced the greater the longevity of life, and
therefore the greater jirobability of good being done
to the general benefit of the community l)y increas-
ing the po.ssible working life of many "of "its units,
for, after all, it is the work one does in whatever
sphere he may he placed that materially helps the
progress of the world.
The recent legislation regarding the housing of the

poor has made it easier for local authorities to
acquire property for the purpose of effecting housing
improvements at a price more nearly approaching
Its true value

; and I am one of those, either in the
capacity of ratepayer or engineer, that think every
opportunity should be grasped by local authorities
to w-ipe out shnis, provide good substantial dwell-
ings for the working classes at reasonable rents
.ind provide wide streets so as to give as much air as

jiossible to tho.?e people who are perforce obliged to

live their lives in towns.
The great drawback to providing cheap, well-built

small cottages is no doubt the cost of building, and
the inability of the builder to make what he con-

siders a fair return on his outlay. The recent

advance in prices of materials and labour indicates

a continuance of this condition, and it therefore

seems that the i^rovision of workmen's cottages must
necessarily be left in the hands of local authorities

or co-operative societies.

When an authority clears an area for either a

street improvement or housing improvement, it is

well known that the Local Government Board com-
pels the authority to provide a certain number of

cottages for the disposses.sed artisans, which must
be let at a figure approximately the same as pre-

viously paid by the tenant on the area to be cleared,

and very little consideration is given to the number
of empty houses there may be in the town. This
policy of the Local Government Board seems to be
very arbitrary and unfair to the view of the rate-

payer outside the area being dealt with, but there
are two sides to the question. The period usually
allowed for repayment of Sinking Fund is sixty

years in the case of buildings. To provide for this

repayment of capital out of the rent inflates the
rent beyond the pocket of the people the houses are
built for.

The Local Government Board met this argument
by saying the rent must be lowered to suit the
tenant, and the loss on building, if any, must be
borne by the particular improvement carried out.

There is also the fact that when the Sinking Fund
has been repaid, the financial loss on the houses, if

any, might, and in all probability would, become
a profit, as the rent in the first instance is always
fixed on the whole cost of management, iipkeep, re-

pairs, interest, and Sinking Fund. The repairs

being properly kept up, it is fairly reasonable to

presume the property, at the end of the period of

the loan, would be in a good condition and have
many years of life left.

SEWAGE DI.SPOSAI..

As to sewage disposal : We all know that this sub-
ject is probably the most important one in all towns,
be they large or small, and is therefore a very neces-
sary problem to solve Still, it is curious that it

is perhaps subject to more criticisms than any other
municipal engineer's problem. The general public,

the council, and sometimes the engineer, have all

.something to say against some particular scheme.
No one seems to see the necessity of purifying
sewage, though everybody would be up in arms if

it were left to pollute our streams and countryside
to the detriment of the general health.
The criticisms take the following lines: It is too

costly, too elaborate, too near someone's dwelling.
the wrong system, &c. As a result of the re-

marks of the critics, the engineer decides on the
most effective system, having regard to cost, i>osi-

tion. and likelihood of nuisance, and does his best.

I believe we engineers of the present day are in
a much better position than our predecessors ever
were. The Royal Sewage Commission have, during
the last fourteen years, gathered together a wonder-
ful amount of matter from engineers who have had
the opportunity of cairying out experiments: and
they themselves, through their officers, have carried
out some very useful experiments at various towns,
and under varying conditions, throughout the
country. As a result we have their fifth report, and.
more recently, their eighth report^—two very useful
volumes indeed to the sewage engineer.

Tlie information contained in the Royal Commis-
sion's report has been very useful to myself. As
you know, Exeter is the home of the septic tank

:

and although the system is not exactly what it was
first made out to be, you will agree with me that the
country owes a great debt to my predecessor Mr.
Donald Cameron for his patient industry and the
hard work involved in carrying out his first experi-
ments. The Exeter works were the first works con-
structed on a large scale, and I dare say the Local
Government Board were not so strict at the time.
Powers to borrow were granted as they are at the
present time ; but as a result of the recommendations
contained in the fifth antl eighth reports, my council

are now considering the advisability of bringing
their w-orks up to date, and to a better standard of

efficiency.

These remarks could bo extended in a degree to
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waterworks, tramways, sewers, and all other nuini-

cipal engineering works, but I flo not wish to weary

you, and I will close my address by saying that I

think all engineers, in whatever work they may be

engaged upon, should aim at efficiency, having re-

gard to the cost, l>ut always at efficiency.

Mr. H. Percy BorLNOis propo.sed a hearty vote

of thanks to Mr. Moulding for his address. He said

the president had touched on the various points

that were of primary interest to the surveyor—viz.,

roads, housing, and sewage disposal. A presidential

address was not allowed to be discussed, otherwise

they might spend the rest of the morning in discuss-

ing the three subjects. The president was right in

introducing an address of such a de.scription.

because it gave the key of the matters which they

should discuss. It was curious that all three

matters touched on had lately become more or less

centralised. For instance, with the roads they had

the Road Board; with housing they had the Town
Planning Department of the Local Government

Board; and with sewage they had the Eoyal Com-
mission. This .showed that not only were surveyors

interested in this matter, but that the public at

large had considerable interest in them, and that

Parliament had been obliged to form these depart-

ments in order to keep a check, as it were, upon

the local authorities.

Mr. S. HuTTON, engineer and surveyor to the

Exmouth Urban District Council, seconded the

motion, and congratulated Mr. Moulding on the

position he held in the conference. It was an

honour well earned and Avell deserved. He also

wished to express publicly his appreciation at the

way in which Mr. IMoulding was always ready to

assist the surveyors of the districts near to Exeter.

The motion was carried, and Mr. Moulding
briefly acknowledged the vote.

(To he. continued.)

THE HEALTH EXHIBITION.

On Saturday the exhibition held in connection with

the congress at the Victoria Hall was opened by the

Mayor of Exeter, who was accompanied by the Sheriffs

and town clerk and a number of city councillois.

His worship, in declaring the exhiliition open, said

that the last time an exhibition of the kind was !;eld

in Exeter was in 1880. when the congress visited the

city. Such an exhibition and the congress tended to

bring before the public at large questions of health

and sanitation. The council of the institute also en-

deavoured by careful and scientific investigation to

determine the value of the articles shown in the exhi-

bition, so that the public could form a correct opinion

of the worth and efficiency of the goods.
The exhibition is admirably arranged in the Victoria

Hall, there being altogether about fifty exhibitors.

The C.\ndt Filter Company, Limited,

of 5 Westminster Palace-gardens, Artillery-row, Vic-
toria-street, London. S.W., exhibit a model of the
actual filter plant for which they are so well known,
in addition to plans, drawings and photographs of

filter plants showing different types of waterv.'orks

filters—viz.. the Candy patent automatic compressed
air and oxidising filter for removal of iron, organic
impurities, peaty and other discolouration, and
general purification purposes ; the Candy compound
filter, with combined pre-filter and double scour,
especially designed for dealing with turbid and muddy
waters, or waters that require chemical treatment prior
to filtration ; the Candy patent " De-Clor " filter,

designed for the destruction of the b. coli and the
typhoid and cholera bacteria, so rendering a water
supply safe against water-borne disease. They are
also exhibiting drawings and photographs of the
Candy patent automatic injector, for proportionately
adding a chemical solution—c,7.. chlorine, sulphate
of alumina, soda, &c.—to water flowing in a main
under pressure. This patent injector has no moving
parts, and requires no engine power for its operation.
Plans and photographs of installations of Candy filters
as used by H.M, Government, and at the municipal
waterworks of Torquav. Teignmouth, Paicrnton. South
Molton, L.vnton, Reading. Newport (Mon.). Hastings,
Harrogate. Tunbridge Wells, Cowes. Hythe and Truro,
and as adopted on every continent, are also shown!
as well as samples of water before and after filtratioii
by the Candy filter, and samples of "Polarite," the
oxidising material used in Candy filters.

Heenan & Froude, Limited

<4 Chapel-walks, jManehester), exhibit three models of

refu.se destructors, which naturally are of the greatest

interest to persons charged largely with the preserva-

tion of the public health. There is no need in the.se

days to dwell on the advantage, from the hygienic

point of view, of destroying all refuse by fire, and
Messrs. Heenan & Froude, by constant improvements,
have brought up their apparatus to a point of perfec-

tion when it can be placed in tlie very centre of

a town without nuisance, and can be operated and
maintained at a' cost which enables it to compare
favourably with older fashioned and less cleanly

iuethods of dust destruction. The first model shows
a two-cell back-feed plant provided with new patent

trough grate. The second model shows another system
of de.struetor, mechanical charging in combination
with the "trough" grate mechanical clinkering. The
third model illu.strates the large luunber of u.ses to

which the crushed clinker may be put. In the model
illustrating a section of a modern road complete with
sidewalks, the flags of the sidewalks are made of

clinker concrete, and abso the kerljs, which are faced

with granite chippings in order to give them a harder

surface. Charts and diagrams are also shown illus-

trating the quantity of refuse burnt in different coun-

tries, places where "Heenan" destructors have been

erected, and detailing the uses to which the steam
generated and the clinker obtained in the destructor

can be put to.

George Waller & Son

(Phceaix Ironworks, Stroud). This firm show three

models illustrating their system of contact beds, &c.,

for the disposal of sewage. One model illustrates four

contact filter beds, and shows the alternating arrange-

ment for making one bed govern another so that they

all work purely automatically. The automatic gear

consists of a bucket, which is made to l)e self-emptying

by means of a float valve in its bottom. This bucket
is placed in a container, and pipes connect the con-

tainer to the various beds or compartments. As the

water rises in the beds or compartments it also rises

in the container and actuates the bucket, which, in its

Uirn, actuates the inlet and outlet valves of the other

beds or compartments. In the model four different

applications are shown, two of the buckets being made
to sink iu air and two to sink in water. The connec-

tions between the buckets and the inlet and outlet

valves of the other compartments are shown different

in each case to illustrate that an engineer may adopt
his own methods in the application of the bucket.

The application of the sinking bucket is the simplest

form for automatic flushing tanks that can be adopted,

as it is all accessible, .\nother model illustrates the

rotatory spi inkier containing a self-dosing tank, so

that no other dosing arrangement will be necessary.

It will work by a drop-by-drop feed as soon as the

dosing tank, which forms a part of the sprinkler, has
acquired the determined quantity. The model shows
two methods of passing the liquid from the dosing
tank into the distributing arms—one by means of the

sinking bucket already described, and the other by
using a discharge syphon. Either with the valve

arrangement or syphon the arms may be so arranged
to deal with excess flows that, up to a determined
flov.', two arms will work, and beyond that the four

arms will be brought into use. The ball bearings are

perfectly accessible for cleaning, &c., without dis-

mantling the sprinkler. The distributor is suspended
from the ball bearings at the top of the column, and
the frictionless bearings are provided at the base of

the dosing tank to prevent undue oscillation in stormy
weather. Perforated arms are shown to the model,

but special jet arms may be fixed instead of the per-

forated arms. The other model illustrates distriliuting

arms for rotatory sprinklers, by which, instead of the

usual perforations, a special fitting is fixed to a slotted

arm through which a jet is produced. This jet may
be regulated to a nicety, so that uniform distribution

may be obtained on a scientific basis, guaranteeing

that every yard of the bed shall receive an equal quan-

tity of liquor.

OTHER EXHIBITS.

The Exeter Corporation Electricity Department have

on view all kinds of apparatus demonstrating modern
applications of electricity for domestic and commer-
cial lighting, heating, cleansing, ventilating, cooking

and power purposes.

The Exeter Gas Light and Coke Company show gas

appliances for the home, comprising apparatus for

cooking, &c.
Messrs. Rowe Brothers, of Exeter, have a very large
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exhibit of sanitary apparatus, lavatory ranges, water-

closets, baths, &c. „,,,••
Messrs. Mitchell & Son, of Exeter, show hygienic

art fabrics and wall papers, non-poisonous enamels,

&c.
The British Sanitary Company, of Glasgow, are ex-

hibiting models of improved self-acting earth-closets,

I'tC

The Beacon Light (Valveless)GasGenerator,Limite;l,

105 Horseferry-road, Westminster, S.W., exhilnt their

Beacon licht generator.
. . ^

Uonuk Limited, have on view specimens of flooring

Ijrepared' and polished by Eonuk, and exhibit all then-

specialities.

The Wel>b Lamp Company, Limited, of '11 Poultry,

London, K.C., exhibit their patent sewer ventilating

lamp in operation, with air meter, showing the amount

of work done.

The Austral Window Balance Company, Corporation-

street, Manchester, show the efficiency of the Austral

window, the upper and lower frames of which balance

each other without weights, pulleys, cords or springs.

The Lyme Kegis Cement Company have specimens

of raw materials, cement in various stages of manu-

facture, and complete apparatus for testing Portland

cement in compliance with the British Standard Speci-

fication.

Mr. T. H. VVoodington, Clevedon, Somerset, shows

the "Drain Tell-tale"—a simple apparatus for indi-

cating sewage accumulations, stoppages, &c., in

drains.

Candy & Co., Newton Abbot, exhibit " Devon " tire-

places in various designs and colours, in addition to

stoneware sewerage pipes.

Moule's Patent Earth Closet Company, Limited.

2 Guilford-street. Gray's Inn-road, London, exhibit

several of their well-known earth closets.

Mr. J. H. Moore, of Oxford, shows a patent improved

water-closet, adapted to the squat attitude, of which

he is the inventor.

The Two Flush Cistern Company, Limited. 52 Gracc-

ciuirch-street, London, have on exhibition a two-flush

cistern designed to provide a second flush immediately

after the first, when required, without waiting for tlio

cistern to refill.

The Builders' and Contractors' Plant, Limited, 17

Victoria-street, London. S.W., show a model of a

special refuse cart with a sliding top and a mechanical

device for keeping it closed and preventing the escape

of dust.

The Stourbridge Glazed Brick and Fireclay Company,
Holly Hill, near Dudley, have a vei-y prominent dis-

play of lavatory fittings, urinals, impervious white

and coloured glazed bricks, and stoneware drain pipes.

LIST OF AWARDS.
The judges have made the following list of awards ;

—
SILVEE MEDALS.

\V. & T. Avery, Limited. 20 Bucklersbury, E.G.—
Sanitary automatic weighing and indicating machines.
The Beacon Light (Valveless) Gas Generator, 105

Horseferry-road, Westminster, S.W.—The Beacon light

(valveless) petrol gas generator.

Exeter Corporation Electricity Department, 184 Side-

well-street, Exeter—Hygienic value of electrical appli-

ances.

Exeter Gas Light and Coke Company, 11 and 12

East Southernhay. Exeter—Gas cooking and heating
appliances.
Rowe, Brothers, & Co., Limited, 192 High-street,

Exeter, and Canon's Marsh, Bristol—Lead pipes.
Slack & Brownlow, Abbey. Hey, Gorton, Manchester

—Hospital filter with thermometer attached.
The Tintometer, Limited, The Colour Laboratories,

Salisbury—Lovibond's Tintometer apparatus (includ-
ing recent develoi)ments).

BRONZE MEDALS.

The British Sanitary Company, oil Bath-lane, Olas-
i;ow—Self-acting earth closet.

Candy & Co., Limited, Heathfield Station, Newton
.\bbot. Devon—Devon stoneware.
Hubber iJt; Son, 85 and 86 South-street, Exeter—

" Aerogel! " petrol gas plant.
Lyme Regis Cement Company, Limited, Lyme Regis.

Dorset—Cement in various stages of manufacture.
Moule's Patent Earth Closet Company, Limited, 2

Guilford-.-^treet, Gray's Inn-road, London, W.C—
Earth closets with chucker action.
Eonuk, Limited, Portslade, Brighton. Sussex—

Ronuk.
Mark Rowe & Sous, 26G and 267 High-street, Exeter

—Imperial electric vacuum cleaner.

Rowe Brotliers & Co., Limited, 192 High-street,

ICxeter, and Canon's Marsh, Bristol—" Brandon

"

lavatory basin.

Rowe Brothers & Co., Limited, 192 High-street,

Exeter, and Canon's Marsh, Bristol—" Rougemont

"

bath.

The Stourbridge Glazed Brick and Fireclay Com-
pany, Limited, Holly Hall, near Dudley—" Gravisede

"

flushing system.

The Stourbridge Glazed Brick and Fireclay Com-
p.any. Limited, Holly Hall, near Dudley—" Clyro

"

closet with swivel outlet.

The Stourbridge Glazed Brick and Fireclay Com-
pany, Limited, near Dudley—Stafford school water

closet with inspection cap.
Two-Flush Cistern Company, Limited, 52 Grace-

church-street, London, E.G.
—"Newland" two-flush

cistern.

Webb Lamp Company, Limited, 11 Poultry, E.C.

—

Galvo chemical fire extincteur for transport.

DEFEURED FOU FURTHER CONSIDERATION.

The Candy Filter Company, Limited, 5 Westminster
Palace-gardens, Artillery-row, Victoria-street. S.W.—
De-Clor filter.

E. O. Harding. Crediton—Combined oil, vapour and
air drain tester.

Heenan & Froude, 4 Chapel-walks. Manchester

—

Refuse destructor, trough grate clinkering.

Edwin A. Mansfield & Co., 12 Beckenham-road, New
Brighton, Cheshire—Wireless electric pipe locator.

George Waller & Son, Phoenix Ironworks, Stroud,

Glos.—Rotatory sprinkler, with self-dosing tank.

George Waller & Son, Phoenix Ironworks, Stroud,

Glos.—Briscoe's alternatins arrangement for contact
beds.

Country School Sites.—At the Essex Education
Coiiimittcc meeting in London lately it was re-

ported tlKii considciaiile difficulty has been found
in getting sites for country schools. The price of one
site of 2 acres at Earl's Colne was C740, or higher

than any town site.

Tar Spraying and Tar Macadam In Situ.—The
article bearing this title, by Mr. Thomas Aitken,

M.iNST.c.E., county survej'or, Cupar Fife, which
appeared in The Surveyor of June 20tli and 27th,

has been published in pamphlet form, and will be for-

warded on receipt of postage (one penny), which should

be sent to the Manager, St. Bride's Press, Limited,

24 Bride-lane, Fleet-street, London, E.C.

Ammonia as a Disinfectant.—Recent experiments
by Dr. Riegler, of the institute of Hygiene at Buda-
Pestli, have the highly important result of proving

that ordinary ammonia is a powerful disinfectant,

even in the case of the most virulent disease. The
method of use was most simple, consisting merely
in placing the ammonia in shallow vessels in a

room, which was then hermetically sealed. For a

room containing 100 cubic millimetres of space 1

kilogramme of ordinary ammonia was used, the

evaporation rising from 200 gr. of liquid after one
hour to 450 gr. after eight hours. Examination of

tissues previously impregnated with microbes
showed that the bacilli of cholera and typhoid were
killed at the end of two hours ; the bacteria and
spores of anthrax in less than three hours, and
diphtheria in eight hours. The method is not only
effectual, but cheap, simple, and harmless to walls,

pictures, carpets, and furniture. — Centrallilatl fin-

Bak-lrrioh'i/ic.

Bridge Building.— Students, young engineers, and
surveyors will find much useful information in " Pre-

liminary Studies in Bridge Building," by Reginald
Ryves, assoc.m.inst.c.e. (London: St. Bride's Press,

Limited, 24 Bride-lane, E.C. Price 2s. nett.) The
book is described as the "first of a series of small
voluiVies. each complete in itself, dealing with the
design of ordinary highway bridges of moderate span."
Though highway bridges alone are referred to, the
matter contained in this volume is largely applicable
to railway bridges, aqueducts, and similar engineering
undertakings. The five primary types of bridges are
described, and the conditions determining the best

site for each of the three types of streams are discussed
in detail ; while in connection with wandering streams
various modes of designing abutments or approach
spans are dealt with. Improvements of fords and the
effect of eccentric loading of vehicles on the girder

loads are among the numerous other items touched
on.

—

Scotsman.
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WARRINGTON BRIDGE.

KING OPENS THE FIRST HALF OF NEW STRUCTURE.

At tlie fommenoeiiient of their visit to Lancasliiie

on Monday their Majesties the King and Queen
entered the county at Warrington, where tlie King
opened the first lialf of the new town ))ridL.'e, now in

course of erection.

The new bridge, for which Mr. John J. Weli.-^ter,

.\i.iN.ST.c.E.. of We.'^tniinster, is the engineer, is tlie

sixth whicli has been erected on tlie site. Tlie first

structure was built about 600 years ago, and little is

known of the details beyond the fact that it lasted

fifty years. The second bridge was liuilt at the end
of the 14th century, and lasted 100 years. Both these

bridges were built by private people.

The third bridge was built l)y the first Earl of Derl)y

in 1496; this w-as a stone structure erected as a coni-

plinient to his royal cousin. King Henry VII., upon
the occasion of his vi.sit to Latham and Knowsley ; it

was erected about 5 mile below the old ford. At the

approach of the rebel army in 1745 the central arch
was destroyed; this was rebuilt by the Government
in 1747, a watch tower being erected at the centre.

This structure was demolished in 1812, and a wooden
structure on stone i)iers was erected from the de-

signs of Mr. Harrison, of Chester. Tliis structure got
gradnallv weaker, and was finally demolished, the

present stone bridge, the fifth on the site, lieing

by .Messrs. Starkie, Gardner & Co. It is proposed to
:iHi.\ to the faces of the other pylons alletroiical bronzes
iKurating the history of the town.

.As the ribs and abutments are lioirKjgeneons. the
eiiuinei'r decided to adopt temporary hinges during
erection at tlie springing and at the crown, this plan
overcoming any ill-effects from internal stresses due
to possible subsidence or other causes. These hinges
were made up solid after the ribs had borne the whole
of the dead weight of the structure for several weeks.
The Portland cement is made to comply with the

tests (if the British Standards Committee; the granite
is from the Peninaenmawr and WeLsh Granite Com-
pany; the sand is obtained from the river Mersey.
and is thoroughly screened. Thi- details of construc-
tion have been designed upon the latest accepted
fiiiniul.'v, with ample factors of safety.
The cost of the structure when complete will approxi-

mate e'25.000.

The bridge is undoubtedly a very handsome struc-
ture, and in every way creditable to the engineer. The
second portion of the structure is well advanced, and
will bf couipli'tiMl curly next year.

THE ROAD BOARD AND ROAD CONTROL.

An inquiry by Lord Montagu of Beaulieu in the
House of Lords on Wednesday as to when the annual
report of the Road Board would be issued was sii|]-

Reinfokced-concrete Bridge at W.\rringtox.

opened in the year of the accession of the late Queen
Victoria in 1837.

The new structure is being constructed of reinforced
concrete, and will be the largest structure of its kind
in the country. It consists of ten parabolic ribs of

134-ft. clear span, the roadway and footways being
80 ft. clear between the. inner face of the parapets

—

about 2ft. less than the width of Westminster Bridge.
The contractors are Messrs. Alfred Thorne & Sons,
Westminster.
The ribs are about 4ft. 6 in. deep at the springing,

and 3ft. 9 in. wide, being 2ft. 6 in. deep by 3 ft. 9iii.

at the centre of the span ; they have transverse bracing
to the vertical columns, which support the roadway,
consisting of longitudinal and transverse beams with
6i-in. slabs. The roadway is paved with wood,
and the footpaths are of concrete slabs. The
reinforcement is upon the Considere spiral system.
A finely moulded cornice with ornamental para-
jiet surmounts the outside ribs, terminating
in two lofty pylons at the curved returned ends
of the parapet. Ornamental electric lamp standards
and lanterns are fixed to the top of the large pylons,
an ornamental urn being fixed upon the other. An
inscription plate of repousse bronze, recording the
opening of the bridge by the King, is attached to the
face of the north pylon.

T!ie river walls are of reinforced concrete made to
represent coursed masonry, and under each of the
pylons is fixed a bronze lion's head and mooring ring;
Ibis bronze work and the inscription tablet were made

plemented by a suggestion that the board should
be represented in Parliament by a responsible
^tinister. There were, said Lord Montagu of

Beaulieu, 230,(X)0 miles of main and secondary roads,

upon which £18,000,000 was expended annually, yet

there was no department of the Government which was
directly responsible for the roads and this vast
expenditure.
Lard Beauchamp, on behalf of the Government,

stated that the annual report of the Road Board
would be ready within a fortnight. With regard to

London, the board were prepared to grant £400,00*»

towards the cost of the new western approach. The
total cost of the road (Kew Bridge to Hounslow) was
estimated at between £500,000 and £600,000. The
total income of the Road Board from the date of

its establishment to June 30th this year, including
interest on investments, was £3,556,995, and out of

that sum the board had indicated grants to high-
way authorities to the amount of £2,596,752, leaving
a balance of £960,243. Of that balance, short loans
had been indicated to the amount of £838,431. A
considerable proportion of the money allocated to

local authoi'ities had not been spent, but was being
held in reserve to be spent when employment was
slack.

The Marquess of Salislmry, in the course of the
di.scu.ssion, doubted ver.v much whether great road
improvements ought to be postponed until a time
of distress came, and Earl Russell thought the Road
Board was founded on a totally wrong principle.
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Law Notes.

Bditbd bt J. B. REIGNIER CONDER, 11 Old Jewa-y Chambers, E.G., Solicitor of the Supreme Conrt

Tlie Editor iriil be jileosed to onsiter any juesltons affecting the

mnctice of mgmeers and tiirc«i/ors to local authorities. Qiwries (luhich

ihonld he wntlen Icsifcljl on fooUcar r^yer, one side only) should, be

addressed to "Ihe Law Editor" at the ojSce o/ TuE fenBTEYOE,

ocoompanied by l)i« writer's name and address, 6ut correspondents

wko d» «t Kith their names to be published should olso /urntsh a

Contract with Local Apthoritv : Absence of

Seal: Public Health Act, 1875, sec. 174: Quantum
Meruit.—An important decision as to the effect of

the absence of a sealed contract for services rendered

to a local authority by au engineer is that of Mr.

.Justice Joyce in Douglass v. Ifhi/l Urban IHstrUt Council

(Chancery Division, June 19th). The facts were as

follows;
" The Rhyl Improvement Commissioners

were constituted "by Act of Parliament in 1852.

and in 1872 they were authorised by another

Act to purchase Rhyl pier. In 1912 the coun-

cil, as successors of the commissioners, applied to

the Local Government Board for power to borrow

money for the purpose of buying, widening and ex-

tending the pier. The board, before giving their de-

cision.required the council to obtain from an inde-

pendent expert a valuation of the existing structure

and an estimate of the cost of the proposed extension.

The council passed a resolution to employ the plaintiff

to make the valuation and estimates upon the terms

set out in a letter from him, and their clerk wrote to

the plaintiff that he was selected by the council to

prepare the valuation and estimates upon the terms

of his letter. The council subsequently decided not

to go on with the scheme. The plaintiff claimed the

follow-ing fees: Valuation of pier, £36 Is.; estimate of

cost of repairs, £635; estimate of cost of extension,

.€411 15s. The council paid into court 150 guineas,

alleging a verbal agreement by the plaintiff (which he

deni^) to accept that amount if the scheme was not

carried out. They also contended that the contract

with the plaintiff was void, not being under seal. Mr.
Justice Joyce, however, gave judgment for the plain-

tiff for the full amount claimed. He held that the

contract was not w^ithin sec. 174 of the Public Health
.\ct, 1875, because the council were not exercising the

powers given by that .\ct, but the powers of

the Improvement Commissioners ; and also (upon the

authority of Lawford v. BUhricay Sural Di.'trict Council

[1903, 1 K.B., 772] ) that the absence of a contract under
seal was no defence, the work done by the plaintiff

having been necessary for the purposes of the council

and having been accepted by them. As to the alleged
agreement to accept 150 guineas, his lordship said

there was an extraordinary conflict of testimony, but
he saw no reason to disbelieve the plaintiff, and
fnrtlier it appeared to him that he must go by the
terms of the written documents.

QUERIES .\ND REPLIES.

In order to avoid confusion querists are requested to use
distinctive word-i as noms de plume. The letter X, com-
binations such as X.Y.Z., and words such as "engineer"
and "surveyor," should never he used.

Contract: Clerk of Works.—"A. E. C." writes:

A council appointed a clerk of works for a certain

co-itract under seal at a salary of three guineas per
week, terminable by a fortnight's notice on either

side, the contract time being twelve months. When
lialf way through the contract the contractors
failed. The council then called upon the contrac-
tors' guarantors to complete the contract. The eon-
tractors' guarantors asked the council to invite

tenders for the completion of the contract, and said

they would pay any excess on the original contract
sum. Thirteen weeks passed between the first con-

tractors stopping work and the fresh contractor com-
mencing, during which time the clerk of works
remained upon the works assisting in mea-
suring up and keeping things in order. The
council now claim that they should not pay
the salary of their clerk of works for those
thirt«en weeks, as the work was not going on at the
time, but are willing to pay him .£1 per week for the
period. No written notice was given by the council

to their clerk of works of their intention to reduce
his salary for the time being. (1) In what way can
the clerk. of works recover liis salary for the thirteen

weeks ? (2) Is it the duty of the first contractors'

guarantors to pay the salary of the clerk of w'orks

"nom de plwme." Where necessary, co^'ies of local Acts or document*
re/erred to should be enclosed. All explanatory aiagram? must be
drawn and lettared In BLACK Ink only, and in »uch siyle as
to be fit for direct reproduction — i.e., without re-drawIng or

amendment. Unless these conditions are complied with «« «annot

undertone to repiy to ^^\ler^e^,

during the stoppage as being an extra on the
original contract sum, the works now taking that
much longer to complete ?

(1) In mj- opinion (subject to anything in the agreement
between the council and the clerk of works to the con-
trary), inasmuch as no notice was j^iven to terminate his
engagement, the clerk of works is entitled to the full salary
of £3 3s. per week during the thirteen weeks, and can sue
the council for the amount. (•!) This depends upon the
terms of (a) the contract and (')) the guarantee. But
in any case the clerk's claim would be against the council.

HiGHW'AT: Dedication.— "Dio" writes: My
council has been approached by representatives of

ratepayers of a certain rural parish wdth a view- to

taking over a public road about 1 mile in length,
hitnerto repaired by the adjoining property owners.
The road leads from a main road to an open com-
mon, over w'hich the public have a right. About
sixty residences have been erected on each side of

the road. The majority of these are occupied by
freeholders, who state that their deeds contain a
clause giving them the right to 15 ft. of the road
fronting their properties, but they do not want to put
this up as an obstacle. The rural district council
have so far agreed to take over this road subject to

it being repaired to the satisfaction of the surveyor,
and subscriptions are being raised by the freeholders
for this purpose. The road has never been dedi-
cated to the public, but it has been used without
interruption for many years. Will you kindly in-

form me—(1) If it is necessary to go to Quarter Ses-
sions, as in the case of a diversion ? and, if so (2) is

it necessary to employ counsel ? or (3) is a certifi-

cate simply forwarded to the clerk ot the peace for

enrolment ? (4) Kindly give proper procedure to be
foUow'ed.

The procedure wUl be under sec. 23 of the Highway Act,
1835, which provides that the certificate shall be enrolled
at the next Quarter Sessions. The delivery of the certificate
to the Clerk of the Peace for enrolment appears to be
sufficient. See Pratt and Mackenzie's " Law of Highways."
15th edition, page 1~2. note (m). (The procedure for diver-
sion is different, and is set out in sec. 85 of the Act, which
provides for the certificate being read by the Clerk of the
Peace in open court. There is no such provision in
sec. 23.) It is not necessar.v to employ counsel, and the
procedure is fully set out in the section. Assuming that
the rural district council are the highway authority, the
notice of intention to dedicate must be given to the council
as exercising the powers of the surveyor of highways : and
the notice need not be submitted to a vestry meeting.

Conversion of Privies into Water-closets.—
" R. T." writes : I should feel obliged if you coiild

supply me with any information respecting the
liability for converting privies of cottages to the

water-closet system. I am the owner of a number of

small cottages. I have received notice to convert
them. A short time ago I received notice to con-
crete the floors of the privies, which I did. I was
under the impression that an owner could not be
compelled to make this alteration, even though the
authorities offered to bear one-half the cost. The
curious part of the notice to me is that the authori-

ties are not making any charge to owners for con-
verting them from the pail system to water-closets.

On the other hand, I have property in another town
which I shall shortly have to convert from the pail

system to water-closets, and bear one-half the cost.

At an up-to-date seaside town on the Fylde coast the
authorities had not the power to comjiel owners of

cottages viiih privies to convert them to water-
closets. I cannot quite understand why such dif-

ferent powers are granted. I forward the notice
wliieh was served upon my agent.

Under sec. 39, sub-sec. i4), of the Public Health Acts
-Vmeudment .let. 1907. where there are a sufficient water
supply and sewer, the authorit.v can require closet accom-
modation (other thaii a water-closet or slop-closet) to be
converted into a water-closet or slop-closet. In the case of
the conversion of a pail-closet the whole cost must be borne
by the authority; in other cases the owner must pay half.
This section is only in force in districts where it has been
applied by the Local Government Board, and it only
applies where there are a sufficient water supply and sewer.
It does not empower the authority to charge an owner
with any part of the cost of converting a pail-closet into
a water-closet.
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LOCAL GOVERNMENT BOARD INQUIRIES.
Th0 Editor invitts tha co-operation of Soktitob r«ad«rs teith a wmm

to making th» information yiven under this head a$ comylett ani
occurat* as jioetihl*.

INQUIRIES HELD.
|

Chadderton U.D.C. (June ISth. Mv. W. H.

Collin).—£5,620 for the erection of boundary walls

and the fitting of furniture, &c., in the new town hall.

—The clerk, Mr. H. Hoyle, stated that the period asked

for for the repayment of the loan was thirty years for

the boundary walls, and for the furniture that period

was left to the Local Government Board. The
inspector : The period for furniture is generally

twenty years. Mr. Hoyle (continuing) said there

were no works outside the district, and only such pai-t

of the work (for which the borrowing powers were

asked) which was absolutely necessary had been com-

menced, such as the putting in of tubes for telephone

wires in the walls, so as to avoid cutting up the w\alls

afterwards. No payments had been made for any-

thing which was concerned in the sanction they were

now asking for.

Ellesmere Port and Whitby U.D.C. (June 25th.

Mr. M. K. North I.—£9,730 for the construction of

the new road between Ellesmere Port and Easthani,

where it will be linked up with the Chester and
Birkenhead main road. — It was explained that

arrangements had been made for the purchase of

the land necessary for the scheme. Under a town-
planning scheme in course of preparation, it was
intended to constitute the proposed new road a main
thoroughfare—or main arterial road—for connecting
this busy manufacturing centre with Birkenhead,
Liverpool and other important districts.

Farnham U.D.C. (June 18th. Major C. E.

Norton).—£748 for the provision of additional tank
accommodation at the sewage pumping station.—The
surveyor, Mr. R. W. Cass, stated that notice had been
received from the Thames Conservancy to discontinue

the use of the storm-water over-flow at the pumping
station. The system of sludge disposal adopted had
proved a vei-y efficient and economical one, and no
complaint had ever been received. The inspector asked

if the present arrangements would be sufficient for

dealing satisfactorily with the increased quantity

which would have to be dealt with in future. The
surveyor said the council proposed to increase the

beds. In addition to increased capacity for sludge

treatment there would have to be better provision for

lifting it. The inspector said that at an inquiry in

1910 it was stated that only 8 acres of the 12 acres

then in hand were available for purposes of irrigation.

The surveyor replied that a certain portion of land
at the south-west corner could not be used at the

time, but the levels had since been altered. In i-eply

to further inquiry he stated that there were now only

ten houses in the urban district which were not

sewered.

Goole R.D.C. (July 2nd. Mr. K. H. Bicknell).—
£1,36(1 for providing the village of Swinefleet w'ith a

water supply from the Goole main.—Mr. G. Eng-
land, clerk to the council, explained that, after an
outbreak of typhoid fever about two years ago, a

Local Government Board inquiry was held, and the

inspector was convinced that a new water supply
was needed. The urban council had agreed to sup-
ply the township with water at Is. 3d. per 1.000

gallons, but the cost of laying the main to the

village was to be borne by the rural authority.

The inspector said the Local Government Board
were satisfied that a supply was urgently needed.

Hailsham R.D.C. (July 2nd. Mr. R. G. Hether-
irigton).—£7,270 for the sewerage scheme.—It was
stated that the scheme, part of which had been com-
pleted, was necessary to meet the prospective increase

of population at Polegate. Mr. W. Dunbar, the

engineer, explained the scheme in detail, and the

inspector subsequently visited the site of the works.

Hemsworth R.D.C. (July 1st. Mr. R. H.
Bicknell). — £550 for the purpose of widening
Barnsley-road, Moorthorpe, near the dyke.—^Mr. J.

Schofield (clerk to the council) stated that the piece

of land they proposed to purchase was 376 sq. yds.,

and would cost £94. The legal expenses in connec-
tion with the purchase amounted to £40. The in-

spector: That seems a treniendons lot of money.
The clerk : I don't think £40 any too much. The
surveyor, Mr. T. H. Richardson, stated that the
road now was 24 ft. wide, and it was proposed to

increase this to 40 ft. •

'

.

Maidenhead T.C. (July 19th. Mr. Edgar Dudley).—£1,325 for the purchase of premises known as No. o
Queen-street, Maidenhead, for the future extension or
rebuilding of the Guildhall.—It was explained by the
town clerk, Mr. H. E. Davies, that the council had no
immediate intention of rebuilding the town hall. It
was an opportune moment to purchase the house, as it

was then being \acated, and they had to deal only with
the freeholder and leaseholder without having to

compensate a ijossible tenant for a term of years. The
borough engineer, Mr. Percy Johns, produced a plan of

the premises, and of contiguous corporate property.
The cost of No. 5 Queen-street, worked out approxi-
mately at £22 per square yard. The adjoining
property, previously bought by the council, cost about
£25 per square yard.

Morley T.C. (June 20th. Mr. H. R. Hooper).—
£10,000 for mechanical filters at Withens Clough reser-

voir, near Mytholmroyd.—The statements of Mr.
W. E. Putman, the town clerk, and others, showed
than in 1901 the corporation purchased mechanical
filters, which were erected at Morley, but were now
quite inadequate, the three filters only being able to

deal with about 000,000 gallons a day. The council
were therefore compelled to provide additional filter

plant, and it was proposed to erect eleven mechanical
filters capable of filtering 88,000 gallons per hour, and
2,112,000 gallons per day. Under the agreement with
the Halifa.x Corporation, Morley was entitled to draw
up to 100,000,000 gallons per annum, but the quantity
never exceeded 500,000 per day, and it was proposed
that the existing filters at Moriey should be reserved

to deal with the Halifax water. This could be done
without any difficulty, the Halifax water being
delivered at Brighouse and conveyed to Morley by the
duplicate main between Brighouse and Morley. The
filtering plants at Morley and Cragg Yale would there-

fore be able to deal with over 2,700,000 gallons per day.

Norton (Yorks) R.D.C. (June 17th. Mr. A. W.
Brightmore).—£600 for a water supply for Leavening.
—Tlie clerk, Mr. George S. Cattle, in his statement
referred to a repoi-t by Mr. H. Tobey, engineer for the
proposed scheme, showing that an excellent supply
could be obtained from springs by a gravitation scheme
which would supply all the parish. He also stated

that Lord JNIiddleton had granted the council the full

rights and privileges to use the water of these springs
at an annual rent of £5, and for a leasehold period
of ninety-iune years. The water had been submitted
to examination and analysis, and was found to be pure
and of good quality, and excellent for domestic pur-
poses in every way. In view of the great powers
exercised by the riparian owners, the council specially

urged that the insjjector should make strong repre-

sentation to the Local Government Board so as to

make it easier for the rural councils to carry out these
water schemes. As the law stood at present it was
practically impossible to do anything unless the full

consent of the riparian owners could be obtained. It

was a complete farce. Here was a parish with a

plentiful supply of water available, but just because
one of these gentlemen objected—it might be on the
most frivolous and ridiculous grounds—the whole of

the people living in the parish might be deprived of

wholesome pure water. It was really sinful when it

was remembered the great dangers arising out of the
use of impure water. The Norton Council had several
times experienced considerable difficulty by reason of

the opposition of these riparian owners, and they
thought it was high time something was done by the
Government to give compulsory powers to the rural
councils in the carrying out of these schemes, which
were imperative for the safeguarding of the public
health and for the prevention of the spread of

infectious diseases. There was a Bill to come before
the House which would confer these powers, and they
asked that its passing be expedited.

Oldham T.C. (June 18th. Mr. F. O. Stanford).—
£3,000 for the extension of the destructor at Rhodes,
and £1,400 for the provision of aerating and
filtering plant at the central baths. — It was
explained that the corporation had three refuse
destructors, and these were not sufficient to deal
with the household refuse of the town, and a lai-ge

quantity had to be carted away to tips. This was
' not a very desirable way of disposing of it, and there
was a great difficulty in getting tips. Last year over
9,000 tons of refuse were carted away to tips. The
corporation had decided to increase the number of

furnaces (eight) at Rhodes Bank by four, and to con-

struct a cremation chamber for the destruction of
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carcases. Ac. It was estimated tliat by this addition

they would be able to deal with an additional 75.000

tons. Another reason for the e.\tension was thai

it Would provide the corporation witli more clinker,

which is constantly and urgently required at the sewage
works. Since the last destructcirs were erected in the

borough, about 3,000 houses had been built, and
according to the 1911 census the number of houses in

the borough was .S3,41o. The land whicli it was now
l>roposed to appropriate for the extension belonged to

the corporation and had been used as a site of the old

electricity generating station, adjoining the destructor.

With respect to the proposed loan for the public baths

it was anticipated that an aerating and filtering plant

would lead to a saving of 7.") per cent in water, whii li

last year cost £129. and the cost of fuel would alsu

be reduced. The plant was similar to what was in

use in several batlis in Manchester. The borough sui-

veyor, ]\[r. E. C. Foote. replying lo a ijuestion. said the

application was not made on the ground of shortage
of water, as the town had always been able (cj meel
their requirements up to now.

Ossett T.C. (June 24th. Major C. E. Norton).—
1:1.206 for sewage works e.xtensiojis at Ossett Si'a and
Pildacre, and other improvements.—The town clerk.

Mr. F. AV. Wilson, stated that the money was required

to carrj- out a jjreliminarj' scheme at once because of

]iressure from the West Kiding Rivers Board. Later
application would be made for sanction to borrow
£8.124 for a larger scheme. The borough surveyor.

M\: H. Holmes, said that a sum of £366 was to be
used to put down a sludge main at Healey. At
present the sludge was allowed to form lagoons and
dry, but the corporation intended to run it tlirough

a 6-in. main into a sludge area. The proposed area
was 2 acres in e.xtent, and the sludge would be put
on the ground and ploughed in. They had 24 acres

of land available for sludge if required. The present

method of paying farmers to remove the sludge cost

3s. per ton, and last year the quantity removed was
664 tons.

Surbiton U.D.C. (July 8th. Mr. P. M. Cros-
tliwaite).—£209 for works of surface-water drainage
at Regent Farm, Surbiton H;11.—:Mr. H. T. INfather.

the surveyor, in answer to the inspector, said the
new sewerage scheme was practically coini)leted.

and had been in working order for a month. The
average flow at the new works during June was
650.000 gallons per da.v, l)Ut on the occasion of a

storm it was over 1.000.000 gallons. The animinl
sanctioned for the scheme was £G8,7.")0, including
tl'.e destructor and the land.

Sutton - in - Ashfield (June 30th. Mr. R. H.
Bicknell).—£393 for the erection of a fire station in

Church-street, £507 for the purchase of a fire engine
and escape with accessories, and £450 for laying out
Portland-square and erecting a public sanitary con-
venience theron. No opposition was offered to the
proposal, and, after the various details of the scheme
had been supplied, the inspector made an inspection
of the sites.

Swansea T.C. (July Sth. .Major J. Stewart).—
1140.000 for electrical works extensions in the
borough.—Mr. Lang Coath (town clerk) explained
tliat the loan was required to meet the increasing
demand for electrical supply for heating, lighting,
and jjovver purposes generally. The insiieetor
alluded to the fact that the original scheme was for

1-45,247. and asked for the production of tlie orig'iiial

scheme. It was explained that the difference wa>
due to the fact that since the ajiplication some
boilers bad been provided out of other funds.

APPLICATIONS FOR LOANS.

Belfast T.C—£35,000 for electricity mains, exten-
sions, and services, and £8,000 for street paving.

Bingiey U.D.C—£17,020 for street improvements.
Blackrock U.D.C—£2,400 for the provision of a

jniblic jiark.

Bridlington T.C—£1,950 for the extension of the
sanatorium, and other works.

Clevedon U.D.C— £3,500 for drainage and sanitary
iinprovements.

Darlaston U.D.C—£15,000 for new sewage disposal
work^.

Dewsbury T.C—£2.650 for the purcUase of land
for the •-.•wage disposal works.

Dunmow R.D.C—£500 for siid<ing a bore for a water
.supply.

Fareham U.D.C.—£500 for extending the gas mains.

Gillingham T.C.—£1.9ss for the purchase of land
••ind the ereCtiiMi of houses.

Greenwich B.C.— £4,00ll for inipinv.-nienis in Wool-
\M.h-r..ad.

Lower Bebington U.D.C— L'4ii(i for the provision of

a bowling-green.

Mansfield T.C.— LI, 125 for a temporary school.

Penzance T.C.— £9.3.30 for the erection of forty-two
workmen's dwellings.

Seaton U.D.C—£200 for a site for workmen's
dwellings.

Silsden U.D.C—£230 for a road improvement
scheme.

Somerset CC—£11,000 for an isolation hospital.

Stafford T.C—£12.000 for the erection of workmen's
dwellings.

Tavistock U.D.C—£450 for a water main.

Watford U.D.C— £4,032 for a housing scheme.

LOANS SANCTIONED.

Batley T.C— L If,, 035 for tlu- extension of the sewage
(utfall works.

Burgess Hill (Sussex) U.D.C—£1.923 for thii-ty

years, and £257 for fifteen years for works of sewage
disposal.

Darwen T.C—£19,416 for gasworks extensions.

Dover T.C.—£350 for super-heaters at the electricity

Works.

Hampton U.D.C—£430 for the purchase of Ferry
House, the extension of the Bell Hill recreation
ground, and the widening of the road there.

Hendon R.O.C—£175 for a public mortuary.

Pebworth R.D.C—£13,499 for a joint scheme of

water supply.

Reading T.C.—£510 for alterations and extensions
lo tile mortuary.

Repton R.D.C.—£5,982 for a sewage disposal
scheme.

FORTHCOMING INQUIRIES.

JULY. £
14.

—

Godstone. For road and bridge pur-
poses (Mr. F. O. Stanford) 2,600

14.

—

Petworth. For tlie jirovision of work-
men's dwellings (Mr. H. A. Chapman) 2,400

14.

—

Reading. For sewerage purposes (Mr.
R. H. Bicknell) 1,000

15.

—

Barrow-in-Furness. For baths, sewerage,
and street jjurjioses (iMr. A. W. Bright-
more) 17,022

15.

—

Bristol. For electricity purposes (Mr.
H. R. Hooper) 25,000

15.

—

Norwich. For the purchase of land for

improvements (Mr. R. G. Hetherington) 1,350

15.

—

Waltham Abbey. For the provision of a

burial ground (Mr. R. H. Bicknell) ... 1,300

16.

—

Grange. For the purposes of a depot
(Mr. A. W. Brightmore) 700

16.

—

Swansea. For the construction of a foot-

bridge (Mr. H. R. Hooper) 1,300

16.

—

Spalding. For water supplv purposes
(Mr. R. G. Hetherington) ' 14.000

17.

—

Aberdare. For the electricity under-
taking (Mr. H. R. Hooper) 2.703

17.

—

Cheltenham. For the purchase of land
and municipal offices purposes (Mr.
Edward Leonard) 9,.jOO

17.

—

Mumbles. For the provision of an isola-

tion hospital (Dr. Morgan J. Rees) ... —
IS.

—

Luton. For electricity and sewage pur-
poses (Mr. H. R. Hooper) 46.653

21.

—

Mossley. For the gas undertaking (Mr.
R. H. Bicknell) 2.800

22.

—

Bury. For works of granite paving (Mr.
R. H. Bicknell) 14.426

22.— Heywood. For paving and road improve-
ment (Mr. R. H. Bicknell) 0,453

TOW.V PLANSIXG SCHEMES.

24.

—

Newton-in-Makerfield. (Mr. Thomas .\dams.)

25.—Doncaster. (Mr. Thomas Adams.)
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Municipal Work In Progress and Projected.

The following are among the more important pro-

jected works of which particulars appear below

:

Buildings—Bournemouth £60,000, Finchley £4,500,
Sunderland £15,000 ; housing and town planning

—

Finchley, Llanelly ; roads and materials—Belfast,

Essex £236,000, Hull. Swansea ; sewerage and sewagf
disposal—Cockermoutli, North Bromsgrove £10,000,
Warwick £8,000. Woking £13,350 ; water, gas and
electricity — Birmingham £30,000, Upton-on-Severn
£10,000. Particulars of other works projected will be
found in our " Local Government Board Inquiries

"

pages.

BUILDINCjB.

Bexhill T.C.—The borough surveyor, Mr. G. Ball,

has received instructions to repair No. 2 sroyne. and
raise it ahoiit 3 ft. 6 in. against the clitf base, con-
tinued horizontally for a length of -10 ft., and extended
to a leneth of 310 ft., at a proper gradient, at an esti-

mated cost of £35U. The borough surveyor has pre-

pared a report dealing generally with the subject of

.sea defence along the eastern front, and this is under
the consideration of the I'^ast Parade Committee.

Bootle T.C.—A chapel is to be built in the new
cemetery, at an estimated cost of £2,500.

Bournemouth T.C.—Plans are being prepared for a
pavilion on the Relle Vue site, the cost being esti-

mated at eOil.diMl.

Brighton T.C. — Tlie lender of Messrs. James
Barnes <!t Son, at E617, has been accepted for carrying
out alterations at Nos. 23 and 24 Black Lion-street.

Finchley U.D.C.—A public swimming bath is to be
built in Squires-lane, at an estimated cost of £'4,.500.

Forehoe R.D.C.—Plans are to be prepared of a
lirirlue at Costessey Ford, 15 ft. wide, and tenders will

be considered at the next meeting.

Leeds T.C—The tender of Messrs. William Aiiey &
Son, at C2'3,IOO, has been accepted for the erection of

the tramway shod, depot, work.shop. offices and chili

for men in Sovereign-street.

Sunderland T.C.—Competitive designs for tiie pro-
posed training college arc to be obtained, the cost of

the scheme to be limited to £15.0i)0. and the president
of the Royal Institute (if British .\rchitects is to be
asked to ajipoint an assessor to judge the plans.

Uttoxeter U.D.C. —The surveyor, Mr. J. R.
Hadfield, ha^ received instructions to prepare a plan
and estimate of the cost of covering in the auction
ring in the Smithfield Market.

Walsall T.C.—The General Purposes Committee
recOMMnend a srbenic by which Walsall and West
Broniwicb will act jointly in the establisluneut of

tuberculosis dispensaries. The Baths Committee
recommend that public baths be provided for Blox-
wicb and Leanuue districts.

Westminster B.C.—The question of accommodating
in one buildimr Ihe council, the committee rooms, tiie

council's staff ami a public hall, has been referred to

the General Purposes Conunittee for report at an
early date.

HOUSING AND TOWN PLANNING.

Brighouse T.C—Steps are to be taken for the pre-
parat.on of a town-planning scheme for the Rastrick
portion of the borough.

Finchley U.D.C—An extensive housing scheme is

to be iiiidertakeii. It has been agreed to luirchase,

subject to the con.sent of the Local Government
Board, the Woodhouse estate. North Finchley, con-
sisting of 36 acres, for the sum of £12,(XMl, the sug-
gestion being made that as a start 2tH) houses should
be built. The council have been encouraged to take
this step by the success which has attended the first

housing scheme. This consisted of sixty houses, let

at rentals of js. Sid. to 10s. 6d. a week.

Gelligaer U.D.C.—The Housing Committee have
received authority to make use of compulsory
powers, if considered necessary, in order to obtain
land for housing purposes.

Hay U.D.C—The Local Government Board have
written urging the council to commence a housing
scheme as early as possible. The council's medical

officer stated tb.at some of the houses were in an
appalling condition, and the county medical officer

had stated that the town possessed the worst housing
accommodation in Breconshire. A committee has
been formed to deal with the matter.

Llanelly U.D.C—The Local Government Board have
intimated to the Llanelly Urban District Council that
they are prepared to sanction the borrowing of £6.750
for the erection of twenty-six more workmen's dwel-
lings, and the council, at 'their meeting on Monday
last, decided to advertise for tenders.

Mid-Lothian CC—The Local Government Board
have intimated to the Southern District Committee
that they have made an order authorising the pre-
paration of a town-planning scheme for an area in
the neighboiu-hood of Blackball and Davidson's
Mains, and it has been remitted to the Town Planning
Conunittee to consider the details of the town-idan-
ning schemes for both the Corstorphine and Black-
ball and Davidson's Mains areas, to consult with
the Corporation of Edinburgh, and report.

Neath T.C—The tender of Messrs. Lloyd & Edwards,
.Maesteg, at £16,033, has been accepted for the erec-
tion of ninety-three bouses.

Sheringham U.D.C. — A proposal to erect six
cottaL'cs. the initial instalment of twenty-four cottages
til be liuilt fill the council's property, iias been post-
poned for further consideration.

Yarmouth T.C—The Housing and Town Planning
Committee urge that the time has come for the cor-
poration to cause a town planning .scheme to be pre-
l)ared, the costs of which need not exceed the cost of
the Ordnance Maps, with a small sum for printing
notices, until the assent has been received of the
Local Government Board, when the council could con-
sider the lines on which development should take
place and have estimates. The borough surveyor, Mr.
.1. Paton. reports as to the preliminary steps to be
taken towards the promulgation of a scheme under
the Housing and Town Planning Act. and submitted
a )ihin showing suggested areas for town planning.
Consideration of this has lieen deferred.

PARKS AND OPEN SPACES.
Birmingham T.C—The Parks Committee have

decided to rei-oiiiineiid the council to provide a nine-
hole golf coiu-.se at Castle Bromwich, on land already
iiiulcr the control of the committee, at a cost of about
£•301) for laying out.

Edinburgh T.C—The Public Parks Committee have
been aiitlioriscd to purchase land in the Morningside
district lor ^i rerication ciround, at a cost of £1.3(10.

Newburn U.D.C—Negotiations are to be opened
with the Duke of Northumberland for acquiring a
portion of Walbottle Dene as a public park.

Sheffield T.C.—It has been decided to aijprojiriate
50 acres of land in .\bbey-lane, Woodseats, originally
intended for cemetery purpo.ses, for the purpose of
golf, a municipal course of nine linU-s to be laid
nut :lt :l cost of £420.

REFUSE COLLECTION AND DISPOSAL.
'Edinburgh T.C—A letter from the National Union

of Coriioratinii Workers was submitted to a nieet'ng
of the Cleaning and Lighting Coniii:ittee on Monday
making demands for improved conditions of working
for the employees of the cleaning dejiartment. The
demands are (.1) a one o'clock stoppage of work on
Saturdays; (2) that men who are finished with tbe'r
work on Siuiday morning should be allowed to go
home, so that they can observe Sunday in a proper
manner; (3) if a boy is put to do a man's work he
should receive a man's pay for doing so; (4; and
when a boy was shifted from one grade to another he
should receive the pay allotted to that grade. With
reference to the first and second items, the com-
mittee instructed the inspector to prepare a report
to be submitted to a special meeting of the com-
mittee. With regard to the remainder the com-
mittee recommended adherence to present practice,
by which lads receive an increase of wages while
acting as emergency men, but not men's wages.
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Haverfordwest T.C The borough surveyor. 'Sir. W.

Uevan. has presented a report to the council on tlie

advisability of acquiring a lease on the piece of land

known as "The Marsh" as a tip for house and street

refuse.

Lambeth B.C.—The referred report of the Cleansing

Coniiuittee has been adopted agreeing to purchase

j.reniises at Stockwell -green for the purposes of a

depot, for the sum of £8,920.

ROADS AND MATERIALS.

Alton R.D.C.—It is proposed to reconstruct Hog-

moor-lane at an estimated cost of £1.600.—A scheme

is to be prepared for the improvement of the road

fi-om Bardon Camp railway station to Blackmoor.

Belfast T.C.—The council have confirmed the pro-

posal to lay experimental pavements in Roden-street.

Hope-street and Sunnyside-street. at an estimated cost

of £8.1X11). It has also been agreed, in order properly to

test the qualities of various road surfaces, that l)one-

call-square East be laid wath creosoted deal blocks on

concrete, and Donegall-square South be laid with

Lithofalt blocks on concrete.

Bolsover U.D.C.—Tlie tender of Mr. J. Greenwood,

Mansfield, at £4.i7, has been accepted for the repair

of Bathurst-road, Carr Vale, under the Priva'e

Streets ^Yorks Act.

Bridlington T.C.—Plans have been approved for the

construction of two new streets.

Essex C.C.—A scheme has been approved for the

reconstruction of main trunk roads, at a cost of

£2.36,000. The work will be carried over a period of

ten years, and the Road Board have made a grant

towards the cost of .£125,000, spread over five years,

while they have agreed to grant a loan of £47,590, free

of interest, for the same period.

Fermanagh C.C.—The council have agreed to a

proposal by the county surveyor. Mr. J. P. Burkitt,

to experiment, in conjunction with Enniskillen Urban
District Council, to see if they could do work with the

local limestone, and thus save getting stone from a

long distance. In England and Scotland (the county
surveyor stated"), on roads where there was heavy
traffic, bituminous lime.stone was used. Wliat they
wanted to do was to see if they could make good stone
out of a bad one. If the council passed the work he
hoped to get twice as much as they would expend
from the Road Board. The work would be mostly
around Enniskillen, and it would be dustless. By
the time they got stone from a distance they could
tar limestone as cheaply.

Foleshill R.D.C—It has been decided to spend ,£1-52

upon flag-paving footpaths.

Halifax T.C.—It is proposed to include in next year's
estimates the purchase of one of Green's motor sweep-
ing machines, with tank and rubber tyres, at the
following prices: Motor sweeper, .£400; rubber tyres,
£55; tank and sprinkler, £25.

Hull T.C.—A scheme has been adopted for con-
tinuing Chanterlands-avenue to Cottingham-road by
way of Far Salt Ings-lane, at an estimated cost of
about £30.000. It is proposed to make the new road
60 ft. wide.

Ilford U.D.C.—The county council have agreed to
grant a subsidy of £725 towards the cost of the
improvement of Cranbrook-road.

Middlesbrough T.C—The borough engineer, Mr.
S. E. Burgess, has been authorised to carry out
wood paving works at an estimated cost of £2J070.

Nottingham T.C.—The new road from Gregory-street
to Beeston-road, Dunkirk, was formally opened for
traffic on Saturday last. The road, which is 50 ft.

wide, was estimated to cost £15,000, and it has been
completed at £1.500 less than the estimate.

Oulton Broad U.D.C.—The surveyor, Mr. R. S.
Cockrill. reports that the greater part of the road-
tarring has been done, the cost working out at lOld.
per yard super., compared with lid. paid to the con-
tractor last year.

St. Thomas (Devon) R.D.C—The Road Contract
Committee had recommended that for the purposes
of labour the main roads be divided into convenient
lengths, and that one man be allotted to each lensfh,
and that the number of men employed be increased
accordingly. This suggestion having been referred to
a Joint Finance and Road Contract Committee, the
latter proposed, and the council concurred, that the
principle be applied to the first-class main trunk roads
having a mileage of about 57 miles, the labour to be

varied and divided fairly as practicable between day

and piece work at the di.«cretion of the surveyor, Mr

J Brav. The men will have to do everything requne<l

on their .section, go over it every day, repair any

damage, fill in ruts and clear and sweep the road.

Southport T.C—A scheme has been provisionally

adTited li.r the further development of the Lord-street

I oulevards, at an estimated outlay of about £13,000.

Swansea T.C.—A recommendation has been made

by the H;gli\vays Committee for schemes of road

improvement estimated to cost £55,000, and also that

a contract for the work be entered into with the

Trinidad Lake Asphalte Company, Limited.

Westminster B.C.—It has been agreed to widen

Portugal-street, Lincoln's Inn-fields, to a uniform

width of 40 ft., the authorities of King's College Hos-

pital having agreed to surrender a portion of their

site in order that the improvement may be earned

out.

Winslow R.D.C—Tlie tender of the Oxford Steam

rioush Company has been accepted for steam-roUin'-'

at £1 5s. 6d. per day.

SEWERAGE AND SEWAGE DISPOSAL
Alton U.D.C Mr. H. Percy Boulnois, m.inst.c.e., has

jirepared a report on the proposed sewerage and

sewase disposal sciieme. in which he states in con-

clusion: "With regard to the exclusion of subsoil

water from your sewers, I reiterate that this is of the

utmost importance and should be attempted before

anything else is done. As it would be impossible to

estimate, even approximately, the cost of this work,

[ suggest that you should approach the Local

Government Board with a view to obtaining a

provisional loan of, say, £1,000 for the necessary

work of examination and remedy as occasion re-

quires. Such a sum, if borrowed at 4 per cent for

thirty years, would mean an additional rate of about

-;d. in the £ on your present assessable value." The
council have agreed to make application to the Local

Government Board for a loan of £1,000 as suggested

In- ]Mr. Boulnois, and have instructed the clerk to

forward to the board a copy of the report, accom-

panied bv a copv of plan Xo. 1. prepared by the sur-

veyor, ]\Ir. G. B. Hartfree.

Ballyclare U.D.C—The Local Government Board
have written informing the council that a proper

sewerage system is urgently required for the urban
district, and that no real improvement in the sani-

tary condition will be effected until it is provided,

Barnard Castle U.D.C.—Last year the council

instructed Messrs. Taylor & Wallin to prepare a

scheme for new' sewers in Bridgegate, and this has
now received the approval of the Local Government
Board. Tenders were invited last month, and that

submitted by Messrs. Naylor & Son, contractors,

Girlington. near Bradford, has been accepted, as also

a tender for the construction of an underground
convenience in the Market-place.

Bridlington T.C-—^W^ith reference to an application

for sanction to borrow £1,250 for the purchase 'of

land for sewage disposal works, a letter has been
received from the Local Government Board stating

that they were unable to comply with the applica-

tion, as they were advised that the arrangement
would involve risk of contamination of the water
supply. The matter has been referred to a com-
mittee.

Brownhills U.D.C.—At their last meeting the
council adopted the scheme prepared by Mr. Robert
Green, m.ixst.c.e., of Birmingham, of the works
necessary to prevent the pollution of the Ford Brook
with sewage matter, as required by the Chancery
Court, and instructions were given for this work to

he proceeded with immediately.

Bulkington (Warwick) U.D.C.—The council on
Monday last decided to proceed with the sewage dis-

posal scheme, and defer the water scheme.

Cockermouth R.D.C—Plans have been adopted for

sewerage works at Broughton Moor, estimated to cost

£2,950.

Cork T.C—The city engineer, Mr. J. F. Delany,
has received instructions to prepare an estimate for

substituting pipe sewers where rubble sewers are at

))resent in use.

Easthampstead R.D.C—The Local Government
Board reooinmend that the proposed scheme of sewer-
age for Crowthorne and Sandhurst should be so modi-
fied as to serve Wokingham Without and Finchamp-
stead, and also suggest a conference between the
councils concerned to attain this end.
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Hebden Bridge U.D.C Instructions have been given

lor blie preiiaration ol; plans for extensions and

alterations at the sewage outfall works, at an esti-

mated cost of £2,900.

North Bromsgrove U.D.C.—The council have
instructed Ur. Kuliert Green, m.inst.c.e. (of Birniing-

luun), to olitain tenders lortliwith for the works of

sewerage and sewage purification for Kubery, which

it is estimated will cost about £10,000. The Local

Government Board have sanctioned the necessary

I.KUl.

Skelmersdale U.D.C.—The council have adopted a

scheme prepared by Messrs. Taylor & Wall n, civil

engineers, Newcastle-upon-Tyne and Birmingham,
for the construction of intercepting sewers and rew
.sewage disposal works. The purificat'on works will

l)e on the modern bacterial system, of the most up-

to-date nature. The estimated cost of the works is

£12,000, and application is to bo made to the Local

Government Board for the necessary liorrowing

powers at once.

Southend T.C.—Sewerage works are to be carried

out in Dines-row and Wakering-road, at a cost of

ei,2.51.

Warwick T.C.—The council on Tuesday last approved
the report of the General Purposes Committee deal-

ing with the improvement of sewage treatment at

the outfall works, at an estimated cost of £8,000.

Withernsea U.D.C—The surveyor, Mr. J. H. B.
Kirton, has prepared an amended scheme for the

repair of the sewage outfall.

Woking U.D.C.—The council have adopted schemes
for the sewerage of the Sutton and Bridley Ward,
and of Westfield-square, at an estimated cost of £1.S,3gO.

WATER, CAS, AND ELECTRICITY.

Aberavon T.C.—The nett profit from the gas under-
taking last year was £3,330, or £1,103 in excess of

the previous year. From fhe waterwork.s the surplus

revenue was £1,674.

Birmingham T.C.-^The Water Committee have
adopted a scheme of carrier distribution mains for

the Acock's Green, Olton, and Solihull districts, tlie

estimated cost of which exceeds £30,000.

Bootle T.C.—The year's trading of the electricity

department has resulted in a surplus revenue which
has been sufficient to pay—Interest on the capitiil

employed; the sum required to repay the capi'al

within twenty-five years : £200 into the machinery
insurance account; EL-MO as a contribution in aid

of the general district rate; £860 as a contribution

to the contingency fund. The surplus shows an
increase over that realised last year, and exceeds

the amount which was estimated by £439.

Cardiff T.C.—The Finance Committee recommend
the council to apply for a loan of £30,000 to provide

additional plant and machinery for electric lighting

purposes.

Carlisle T.C.—The profit realised on last year's

working of the gas undertaking was £8,608.

Dromore U.D.C.—The tender of Messrs. Allen &
Grosse. Belfast, at £124. has lieen accepted for the

lighting of the town Ijy electricity for three years,

the lamps to consist of eleven of 200-candle power,

seventeen of 50-candle power, and forty-eight of 25-

candle power, to be erected, maintained, and lighted

from September till April.

Fifeshire C.C.—It has been decided by the Dunferm-
line District Committee to lay a 6-in. water main from
Hillend to Aberdour, at an estimated cost of £3,000.

Kirkcaldy T.C.—The gas supply is to be extended
to Southert.on.

Marylebone B.C.—The electricity undertaking last

year earned a nett profit of £4,014.

Heath T.C.—A scheme has been approved for a new
water supply at Pencaerau, at an estimated cost of

£4,800.

Oakham R.D.C.—The surveyor, Mr. W. S. Wood-
cock, has prepared a scheme of water supply for

Edithweston.

Rochdale T.C.—The Gas arid Electricity Committee
have received authority to expend £.30,000 upon elec-

tricity extensions.

Upton-on-Severn R.D.C.—The report of Mr. J. E.

Willcox on the water supply scheme has been

approved and forwarded to the Local Government

Board. The e.stimated cost is £10.0(10.

MISCELLANEOUS.
Bangor U.D.C.—Information is to be sought from

t!ic Local Government Board as to tlic terms and
under what conditions the board would be prepared

to sanction a loan for the purpose of providing a fire

e: gine and eguiiunent.

Bournemouth T.C.^The nett profit earned by the

tramway undertaking la.st year was £10,320. The
tender of Walter Scott, Limited, Leeds, at £5,534, has
been accepted for the supply of tramway rails.

Chertsey R.D.C.—Regarding the question whether
or not the surveyor (Mr. H. Beeney) should receive'

additional renuineration for the preparation of plan.-;

in connection with the housing scheme at Chobham,
the assistant clerk said he had, as instructed,

written a circ\ilar letter to sixteen councils asking"

for the benefit of their experience. He had receivetf

replies from twelve of the councils. Three of these

employed an independent architect, in four ca.ses

their surveyors d:id the work as part of their ordi-

nary duties, and five of the councils had their owii

surveyor preparing the plans and paid him re-

muneration extra. Mr. Edenborough said he was of

opinion that Mr. Beeney was not entitled to a.sk for

payment for plans. He had received a £50 increase,

and that was one of the duties the chairman had
urged as a reason for giving him the £50 as salary,

and not as bonus. He moved that under the cir-

cumstances for the two years from the time of

increase it was his duty to do that. Mr. McLennan
seconded. Mr. Mears moved an amendment that

the surveyor should receive 2i per cent. The amend-
ment and the resolution were put to the meeting,

but only the mover and seconder voted on each side.

The clerk pointed out that a question like that

might arise again. It would be advisable to formu-

late some understanding for the future. Captain

Price observed that he would be rather in favour of

allowing the surveyor to compete. The chairman

declined to give a casting Vote, and the matter was

not proceeded with further.

York T.C.—A municipal cemetery is to be provided

at Knapton, consisting of 24 acres of land, the pur-

chase price being £100 an acre.

FOR OTHER ADVERTISEMENTS
See End of Paper.

TTRBAN DISTRICT COUNCIL OF ENFIELD.
^ TO CONTRACTORS.
The Council invite Tenders for making up the-

Private Street in their district known as Lancaster-

avenue (part of), Hadley Wood.
Plans and Specifications can be seen, Forms of

Tender and all information obtained, on application

to Mr. Richard Collins, the Council's Surveyor, at

these offices, any day (except Saturday) between the

hours of 9 a.m. and 5 p.m.
The Contractor will be required to observe Trade

Union hours of labour, and to pay the recognised

Trade Union rates of w-ages in force in the district

where the work is to be executed.

Tenders (on the forms supplied only) to be sent in

to me not later than noon on Wednesday, the 23rd

day of July instant, endorsed " Tender for Lancaster-

avenue."
The Tender must be accompanied by a Schedule of

hours of labour, and of prices and wages to be paid

for different classes of work, which Schedule will be

embodied in the Contract.

The Council do not bind themselves to accept the

lowest or any Tender.
(By order)

T. W. SCOTT,
Clerk.

Public Offices,

Enfield, Middlesex.
.luly 10, 1913. (632)

FOR SALE- 6-in. Theodolite (Halden) in case

with strong leather cover and straps, tripod:

also level (Adie) with tripod and levelling staff; all

in good condition; not been used much.—Box 1,271,

oflBce of The Surveyoh. 24 Bride-lane, Fleet-street,

E.C. (631)

JUNIOR ASSISTANT required by Surveyor of

Rural District in the Midlands. State age,

qualifications and salary required to Box 1,270,

office of The Surveyor, 24 Bride-lane, Fleet-itreet,

E.C. (630)
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PERSONAL.

Ml-. A. B. Gladwell has been appointed assistant

surveyor to the Boston Corporation, at a salary of £110

a year.

Mr. John Horan, retiiing county snrveyor of

Limerick, is to receive a superannuation allowance

of £550 per annum.

Mr. T. L. Oliver, Glasgow, has been appointed sur-

veyor and engineer to the Conway Eural District

Council, at a salary of CUO per annum.

Mr. A. Cotton, surveyor to the Audley ^Staffs) Urban

District Council, has had his maximum salary in-

creased to £140, by annual increments of £5.

Mr. T. W. Dodd, surveyor to the Belford \Northuni-

berland) Rural District Council, has been granted £20

per annum for the upkeep of his motor-cycle.

Miss Mary Irene Bell, only daughter of Mr. George

Bell, borough surveyor of Swansea, was married last

week at Swansea Unitarian Church to Dr. Alexander

,Tohn Mitchell, Newton Bury, Gloucester.

Mr. Webb has been appointed as second assistant

surveyor to the Teddington Urban District in suc-

cession to Mr. J. Skillman, resigned—at a salary of

£75 per annum, increasing by £5 yearly to £100.

Mr. T. A. Jacques, London, has been appointed

quantity surveyor to the Swansea Corporation out of

sixty-two applicants, at a salary of £250 a year. Mr.

J. H. Davies has been promoted to the position of

building accounts clerk.

Colonel Sir H. A. Yorke, c.r,., h.e.. who for the past

thirty years has held the office of chief engineering

inspecting officer of the railway and tramway depart-

ment of the Board of Trade, is about to retire under

the age limit regulation, and will be succeeded by

Lieutenant-Colonel P. G. Von Donop. e.e.. senior

assistant inspecting officer.

Mr. W. J. E. Baker, of Malvern, has been appointed

gas and water engineer to the Mansfield Corporation,

to fill the vacancy caused by the death of Mr. A.

Graham, ilr. Baker is a member of the Institution

of Gas Kngineers, vice-president and president-elect

of the Midland Association of Gas Engineers, and an

associate-member of the Institution of Electrical Engi-

neers.

Mr. H. .1. Grace, the subject of the accompanying
portrait, is well known to n\unicipal engineers as the

chairman and managing director of the Enderby and
Stoney Stanton Granite Company, Limited, Xar-

Mr. H. J. Gu.\cE.

borough, near Lecester. As we re)iortcd last week,
the company's quarries came in for inspection recently

by a large party of International Road Congress dele-

gates, the tour of the works being followed by a lun-

cheon in the grounds of Mr. CJrace's charnnng resi-

dence, '" Pen Craig." Mr. Grace's connection with
the famous Enderby firm dates back to 1879. He
beca!ne its manager in 18!X), managing director in

1895, and this year assumed the additional responsi-

bility of chairman of the company.

Mr. Geo. W. Tillson, consulting engineer to the

Borough of Brooklyn, New York, one of the dis-

tinguished United States engineers who attended the

recent Road Congress as official delegates, was, after

varied previous experience, made city engineer of

Gmaha, Nebraska, and thence he went, in 1895, to

Brooklyn, and had charge of the con.struction of pave-

ments. In 1902 he was made chief engineer of the

Bureau of Highways in the Borough of Brooklyn ; in

1907 was transferred to the same position in the

Borough of Alanhattan, and in 1911 was appointed to

his present position. Among the many engineering

societies with which he is associated maybe mentioned
the Municipal Engineers of the City of New Y''ork, the

Organisation for Standardising Paving Specifications,

and the American Society of Civil Engineers. Last

year saw the issue of a second edition of his well-

known Avork on "Street Pavements and Paving Mate-

rials."

INSTITUTION COUNCIL MEETING.

NEW MEMBERS.

At a meeting of .the council of the Institution of

JIunicipal and County Engineers held at the offices of

the institution in June there were present Messrs. R.J.

Thomas (president, in the chair), T. W. A. Hayward,
O. E. Winter, J. Young, E. Purnell Hooley, E. B.

Martin, W. T. Lancashire, W. Harpur, J. W. Cockrill,

C. F. Wike, R. H. Dorman, Thomas Cole (secretary)

and H. A. (jiles (assistant secretary).

The following were elected as members: Messrs. T.

McLaren, deputy burgh surveyor, Perth; H. A. Hos-
kinp, surveyor to the St. Germans Rural District Coun-
cil; W. P. Puddicombe, surveyor to the Oystermouth
[T'ban District Council; J. S. 'Walker, deputy borough
engineer and surveyor, Wallasey; J. E. Hattersley,

surveyor to the Saxmundham Urban District Council

;

F. A. Adlard, chief assistant, waterworks section,

iladras Corporation; and W. S. Woodcock, highway
surveyor to the Oakham Rural Di.strict Council.

The following were elected as associate-members:

Messrs. J. H. Roebuck, chief engineering assi.stant to

the Eton Rural District Council; R. W. St. G. Cane-
fried, executive engineer. P.W.D., Kedah Govern-
ment ; A. Clibbens, engineering assistant, Bristol Cor-

poration; F. L. Boydell, engineering assistant, Leigh;

J. W. Hill, engineering assistant to the city surveyor,

Wakefield; W. \. Lavender, engineering assistant to

the Blean Rural District Council ; W. Dunbar, assist-

ant burgh surveyor, Dunoon; H. AV. Rackliam, engi-

neering assistant to the Hendon Rural District Council;
F. J. D. Lewis, engineering assistant to the Acton
Urban District Council ; F. W. Mozley, chief assistant

to borough engineer. Nelson; C. Greenwood, engineer-

ing assistant to borough surveyor, St. Helens; W. Met-
calfe, engineering assistant to county surveyor, Yorks,
West Riding; W. G. Harbottle, engineering assistant

to city surveyor, Manchester; W. B. Hossack, assistant

road surveyor to Third Division of Middle Ward of

Lanarkshire; E. H. Radcliffe, engineering assistant

to borough engineer. Rotherham ; H. Howarth, engi-

neering assistant with the Heywood and Middleton
Water Board; D. R. Morgan, engineering assistant to

city surveyor, Cardiff; and T. iM. Brown, assistant
burgh engineer to Royal Burgh of Rutherglen.

ilr. .7. Wre>-t was transferred from student to asso-
ciate-member ; Mr. C. S. Rhodes, engineering assistant
to Accrington. was elected a student.

Akonia in London Parks.—The London County
Council, having found that Akonia is an excellent
gravel-binder, are using it for that purpose on the
paths in Victoria Park and Southwark Park.

Wirral Town Planning.—With a view to including
the parishes of Frankby, Greasby, Saughall Massie,
and Grange in a town planning scheme, a conference
of landowners was held at the Wirral Rui'al District

Council offices, Hamilton-street. Birkenhead, on
Tuesday. This comprises the fifth scheme brought
forward by the council, and it was explained b.y Mr.
W. Webb Shennan, the surveyor, that the council pro-

posed at first to include the whole of the area under
the council's authority, but on the advice of the Local
Government Board it was decided to divide the dis-

trict into sections. The present scheme included
3,710 acres.
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Rivers Pollution and the Protection of Water Supplies.

[extracts from a digest of answers to a series of questions prepared by Mr. Paul Hansen, engineer,

State W»ter Survey, Illinois, and distributed among sanitary engineers.]

QUESTIONS .\ND REPLIES.

(1) Do !/oii lielipre thnl a riparian ointPr liii^ " jiisi

right to demand the mainieminre of the v-aler in a stream

in its original and natural purity.' Are then' nnij

ej'ceptions to the rule .'

.V quotation from one of tlie re|>lier- will ikstriln-.

in a manner tliat will no doulit meet with the a[)|)roval

of nearly all the respondents, the cliaracter of stivam

pollutioii that must of necessity be permitted:—
" Jn its original and natural purity the fiow came

frotn a watershed inhabited only by savage races and

wild animals. .\s that watershed came under servi-

tude to civilised people agriculture developed; lands

were fertilised by the use of aninuil maniues and

decayed vegelation ; they were rendered friable by cul-

tivation. The run-off from the lands was theieatti-r

tinctured with constituents of these fertilisers and th.-

chemical elements of the soil itself, and the stream

flow to that extent depreciated in jnuity. Against

this condition no riparian owner should have right of

redress, altliough protest is an inherent right of which
man may not be deprived."

It is ea.sy to see, Mr. Hansen says, that a greater

degree of purity than this cannot be demanded unless

the whole water.shed above the point at which a

stream is used is owned or controlled by those using

the water.

('i) Do you, regard streams as drainage courses rrliich

should he permitted to receire all storm vMler and other

natural surface drainage (not sevage or industrial irastes),

regardless of hoK the character of this drainage may he

modified hy the presence of vrhan communities ' Are

there any e.fceptions
'

I'robably a statement u|)On uhich agreement can
be most readily obtained woidd be somewhat as fol-

lows: Ordinarily, streams may receive natural surface

drainage regardless of how this is modified by normal
url)an development, but there mu.st be recognition of

the existence of special cases where, for one reason

or another, stream poUution by surface drainage nnisl

be le-stricted.

('i) Do you regard with favour ihe discliarge cf cruilr

sev'age into streams under certain circumslanres .' If so,

I'-hat are these circumstances .'

Mr. Hansen is inclined to feel that a consensus of

opinion I'an jirobably be reached on some such stale-

inent as tlie following: In connection with new instal-

lations of sewerage or the construction of new outfall

sewers, the discharge of crude sewage into streams
should be regarded as [lermissible only under rarely

exceptional conditions, for the reason that even in

the largest streams some liudted treatment is neces-
sary to remove unsightly floating solids, and to pre-

vent the formation of malodorous and unsightly sludge
banks in the vicinity of sewer outfalls. Many of the
positive replies were no doubt made in the light of

regarding as crude sewage that which had leceived
.screening or .sedimentation only.

POLLUTION BY INDUSTRIAL WASTES.

(4) Is the poUution of streams by industrial wastes or

sewage to the point of creating malodorcms or unsightly

conditions fnot, howei-er, involving health) ptrmxssihle

under any circumstances .' If so, under u-liat circum-
ttances f

A representative negative opinion is as follows

:

"' Never. Industrial sewage can be purified to a point
short of actual nuisance, and at an expense not pro-
hibitive."

The following clear statement of conditions under
which malodorous and unsightly pollution may be
permitted is fairly representative of the affirmative
replies: " When an industry constitutes the making of

a town, and the character of the industry is such that
the whole of the stream must be utilised for the in-

dustry, a minimum amount of malodour would be per-

missible from necessity."
The question is a difficult one to generalise on, but

it would seem that the great majority of sanitarians
would subscribe to a statement like the following:
In cases where a considerable number of persons are
dependent upon an existing industry, and purification

cif tlic industrial wastes would so erip|)le the industry
:is to make continued operation impossil)le, then a
miiuunuu nuisance from odours and stream discolora-

tion should bo favoured, provided the larger interests

of otiier industries or of the connnunity in general
arc not interfered with. On the other hand, the es-

taMishment of new industries producing liquid waste
should be confined in location to the hanks of tho.se

streams which afford an ample dilution to prevent any
olijection:ible conditions, or which have been entirely

c;iveu up to industrial interests.

(5) Do you deem it practicable to purify sewage before

discharging same into a stream above and. within polluting

distance of a public a-atcr supply iiitake so as to safe-

guard such, trater supply againtt contaminatioH. assum.iiig

that the water supply is not purified .' If so, under vjhat

conditions ?

M;iny of tho.se who answered in the negative ro-

m;irked tluit it was possible, but not practicable, to

purify sewage to the degree indicated in the que.stion.

It seems that the opinion most likely to meet with

general approval is that sewage piu'itication cannot
be regarded as a means for rendering a stream suit-

able for ;i public water supply witho\it the use of water
purification, partly because .sewage purification is not
always reliable, but also becau.se the presence of

sewage pre.sages the existence of objectionable surface

rim-off which ordinarily is not and cannot be purified.

There may be occasional instances where sewage puri-

liiatioii alone nuiy be relied upon to piotect public
water supplies.

SEWAGE AND WATER SUPPLY.

(ti) Do you Ihinl- it permissible to discliarge crude

sewage into a stream from which public ic(^er supplies

are drawn provided the water supplies arc purified .' If
so, under irhat conditions

.'

The most complete statement of the conditions
under which crude sewage, after purification, may be
discharged into a stream used for a public water sup-

ply is given in the following: —
" Yes, provided that self-purification of the stream

is capable of maintaining the water in a condition
such that water purification plants are able to render
it pure enough for drinking. Efforts towards mini-
mising the pollution of streams by reasomible expendi-
tures of money iu purifying the sewage which must
flow into them sliould always be the proper attitude

to assiune. But large expenditures for sewage purifi-

cation merely to maintain a stream in its original

condition, or even api^roximately its original condi-
tion, in order to provide a coinparjitively pure water
for drinking purposes is not justifiable so long as

present methods of drinking water i)Urific.ition are

effective."

In writing replies to the above question it is Mr.
Hansen's opinion that sucli sewage treatment as
screening or brief .sedimentaion for jjreventing local

nuisances was not considered as having any maierial
influence upon the potentiality of a .sewage to affect

water supplies. With this in mind, it seems that the
erticiency of sewage purification by dilution and
natural agencies encountered in streams and other
bodies of water should be recognised, and some such
rational view accepted as that expressed in the first

quotation given under this question.

(TJ Would you consider it just and reasonoMe to require

communities located in rural or sparsely settled districts,

and drained by small streams, to purify their sewage
unless there is a complaint on the part of riparicm

owners ' If so, under what circuinstances
'

Of all the questions this one proved to be the most
awkwardly worded, so that a numerical sununary of

the replies means but little. The problem that is most
frequently presented to central authorities having to

deal with matters relating to stream pollution is:

Wiiat disposition of sewage should be required for a
small town drained only by small streams, when such
town is about to instal a new sewerage system ? Where
health is endangered or where there is vigorous com-
plaint against the pollution of streams, the solution

of the problem may be quite apparent ; but there are

manv cases where health is not involved, so far as
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ciiii be foreseen, aud there are places where there is

not likely to be any complaint, even though the

streams are malodorous and unsightly. It would have

been far better had question 7 been qualified by insert-

ing an assumption to the effect thatthoughthe streams

would be badly contaminated, yet no jeopardy to

lioalth would be involved. As it was, thirty-two re-

plies were affirmative, fourteen negative, and nve

evaded the question. Nine of the negatives were

ijualified so as to render them almost equivalent to

affirmatives.
OPERATING NEGLIGENCE.

Not one of the respondents took cognisance of the

very real and practical difficulty in the way of having

small communities purify sewage—namely, the almost

utter hopelessness of inducing such communities to

maintain sewage purification works in operating con-

dition in tiie absence of some constantly threatened

damage suits. Eternal vigilance on the part of some

central authority supplied with abundant appropria-

tions alone can hope to secure results. It should also

be recognised that in those parts of the country where

intermiUent sand filters may be had at reasonable ex-

pense the difficulties are not so great as in those sec-

tions where other methods of sewage treatment must

be resorted to because of the prohibitive price of sand.

The existing practical difficulties of inducing small

towns (less than 10,0U0) to properly operate sewage

treatment ivorks, Mr. Hansen states, are so great as

to render it not worth while to require the installation

of such works, unless there is an objection to the

resulting stream pollution, either on the part of

riparian owners or the public, or unless there is a

danger to public health involved.

(SJ Do you tliiiih that xroiection offish life in streams

slvould preponderate over other industrial interests ? If

so, under tvluxt circumstances .-'

The majority would be quite willing to countenance
the destruction of fish life in a stream provided this

was necessary to the existence of an industry of greater

value than that of fish life.

Xot as a categorical answer to the question relative

to the conservation of fish life, but as a general state-

ment of the polic5' advocated by the National Bureau
of Fisheries, is the following, w-hich might be recom-
inended, with but slight alteration, as an opinion upon
which sanitarians may unite.
" In view of the ever-decreasing margin between

the supply of food aud its consumption, it is the

view of the bureau that the protection of fish life

in streams aud the waters into which they flow

should in general preponderate over other industrial

interests, excepting only those wliich, like agricul-

ture, are themselves food producers. This apjaears

to be a particularly valid contention in view of the
fact that in many industries (and with improve-
ments in methods this will become the case in re-

spect to most of them) the discharge of deleterious
matters into the streams is not a necessary con-
comitant of the industry, and is often an evidence of

wasteful methods.
" There are, of course, exceptions to the general

statement previously made. There are certain in-

dustries in which large volumes of more or less

deleterious matter not susceptible of economic treat-
ment are poured into the streams as the only pos-
sible means of disposal. This is the case with cer-
tain mining operations on which the prosperity and
very existence of a great population is absolutely
dependent. The bureau believes that in such cases
the presumptive preponderance of consideration for
the food supply should be waived."

POLLUTION AND rtJBLIC HEALTH.

(9) Aside from the wse of streams as sources of public
vxiter suppUj, to what ejitent, in your opinion, does stream
2Jollutiou become a factor in public heMh '

Only three out of fifty stated flatly that, aside
from the use of streams as sources of public water
supply, no health relation exists in connection with
.stream pollution. All of the others pointed out
certain menaces to public health from polluted
streams, but in the great majority of eases these
menaces were regarded of but slight consequence
under ordinary circumstances. A number, however,
pointed out instances in which public health might
be seriously endangered, other than through the
medium of public water supplies, prominent among
w^hich were eating shellfish from polluted waters and
bathing in i>olluted waters.

(10) In ijour opinion, sliould wsthetic considerations or
considerations of civic decency be considered factors in

solving prohlems involving stream pollution.'' If so,

vhal would lie the general effect of recognising such

considerations '

Two respondents rather evaded this question,

while all the rest were agreed that aesthetics and
civic decency should be considered factors in solving

liroblems involving stream pollution.

Summing up, it may be said that all believe that

considerations of aesthetics and civic decency should
be factors in attacking problems involving the pre-

vention of stream pollution. The weight that such
considerations should be given is not clear and can-

not be made clear in answers to a general question,

because this is a matter that depends most inti-

mately on local conditions. It may not be amiss
to emphasise the fact that our streams and their

valleys naturally form the beauty spots to which
larger and larger numbers of our urban population
are drawn every summer for recreation, and they
also form the logical locations for park systems
within the cities. Therefore there is ample warrant
for demanding the preservation of our watercourses
for recreation purposes, not only wherever it can
be readily and cheaply done, but wherever the
public requires recreation grounds. In sparsely
settled districts, after considerations of health and
property are settled, stream pollution problems re-

quire little or no expenditure of money to meet
{esthetic considerations, but in thickly settled dis-

tricts the whole problem of stream pollution may
require settlement upon aesthetic considerations
alone.

(11) Do you think that the pouer of determining the

limits of permissible stream pollution should be intrtisied

to some central State or luttiomd board, commission or

other authority ' If so, what territorial limits sliould be

adopted and what checks, if any, should surround such

authority '

All respondents, except two who did not answer,
favoured some form of central control over the solu-

tion of problems relating to stream pollution.

The strong consensus of opinion favours State

control of stream pollution problems, supplemented
b\- national control or co-operation, with respect to

those drainage systems which do not lie wholly
within the borders of one State. Central control by
drainage districts, regardless of political lines of

demarcation, while it must appeal to all as being
most logical from an engineering standpoint, has
not yet been demonstrated to be generally feasible

in the United States.

(12) Do you believe it just, icise and practicable to

have general lav's limiting the degree below vMch stream
pollution is permissible .' If so, wliat wouldyou consider

such limiting degree of pollution '

The consensus of opinion is that with present
knowledge of the subject it is not feasible to cover
specifically in the form of law the limits within
which stream pollution may be permitted.

Harmonising all the views expressed seems an
impossible task, but it is believed that none of the
respondents would be seriously antagonistic to an
arrangement such as the following ; A general law
requiring that streams be maintained in an inoffen-

sive (not pure) condition and free from danger to

health, and that this result be accomplished by such
means as will best conserve the public interests; a
central expert commission or other authority en-

trusted with determining the questions of fact in-

volved, such as deciding when a stream is offensive

and when a stream is free from danger to health, and
which are the means for accomi)lishing these results

that best conserve the public interests ; ready appeal
to non-partisan arbitration commissions, and finally

to the courts against decisions of central authority.

SUMMARY.

A summary, iMr. Hansen points out, must consist

largely of his own opinion formed in the light of

the various responses. Such a compilation as is

herewith presented cannot be expected to result in

a statement that all sanitarians can accept, nor
does iMr. Hansen desire what follows to be considered
a final, unchangeable opinion of his own views.

The hope has been entertained, however, that a

compilation such as this will he of value in giving
some definite nucleus to what has hitherto been an
incoherent mass of varying and conflicting ideas.

Once the nucleus has been formed it may be built

upon in the light of experience until there has
accumulated a body of reliable opinion that will ex-
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plain c-learly the position of the sanitarian to the

public.

What is said above applies purely to general prin-

ciples, and not to ways and means for solving spe-

cifi2 problems. It will always be neces.'=ary lo have
the services of experts to decide how many gallons

and what kinds of wastes may be discharged into a

streiui to keep within the limits of a desired result;

the methods that are best adapted to treating

.sewage and other wastes ; the best methods of puri-

fying water supplies taken from surface streams,

and many other technical matters of vital import-

ance. But the public must be made familiar with

the general principles that govern if the movement
for clean streams is to be effective, consistent, rapid

and economical.
In Mr. Hansen's opinion, moulded by the fore-

going, there are a few fundamental propositions to

wliich sanitarians may generally agree. They are

as follows:—
(1) No stream (unless the entire watershed is

owned or controlled) can be maintained in its

original and natural purity.

(2) Streams may be, and should be, maintained
free from danger to the public health, inoffensive

to a projier public sense of decency, and beyond
this they should be controlled so as to contril)ute the

greatest serviceableness to the people at large.

Within these limits it is permissible to discharge
any liquid wastes into streams, local conditions to

control in every instance.

(3) Public water supples may be drawn from mode-
rately polluted streams, provided the supply is

adequatel.v purified to prevent danger to health, the

extent of pollution permissible under these condi-

tions to be determined by the limitations imposed
by the art of water piirification, and to some extent
be inirely aesthetic considerations.

(4) The desirability of maintaining fish life in

streams is largely an economic problem. In the

case of streams along which fishing industries are

established, prior right should be considered a basis

for preventing pollution dangerous to fish life or for

aw irding damages. Tiie i^resence or absence and
character of fi.sh life may, under some circumstances,
serve as an index of the extent of pollution.

(5) Stream pollution is primarily a menace to

human liealth through domestic water supplies
which may be drawn from polluted streams ; but
there are various other avenues of danger to health,
prominent among which are danger to bathers and
pollution of shell fish, which should be duly recog-

nised in considering any specific problem.
(6) While the determination of permissible stream

pollution must depend primarily on public health
considerations, and secondarily on economic con-
siderations, sesthetic considerations and civic

decenc.v must always be factors, and many times
the controlling factors.

(7) Control of stream pollution liy laws defining
specifically the extent to which streams may be
IJoUuted and enforced by the ordinary police power
is unwieldy, unwise and unjust. Instead, the laws
should be made very general, and their enforcement
placed in the liands of central expert authority as
int«rpreter of the laws in the light of local condi-
tions. To guard against abuse, it shcHild be made
easy to appeal from decisions of the central autho-
rity to an impartial commission of experts, and
finally to the courts.

(8) In the United States the pollution of intrastate
streams should be under State control, and interstate
streams sliould be under federal control. Since,
from an economic and engineering point of view,
control by drainage boards over complete drainage
areas is the logical and efficient form of control, it

should be adopted wherever conditions permit, but
with tlie present form of government it is not
believed to be of universal applicability.

EXTRA SERVICES.

Drainage Works and Sanitary Fittings A third
edition, revised and brought up to date, particularly
as regards the questions of concrete sewers, sewer
ventilation and flushing, and the Public Health Acts
Amendment Act of 1907, still further evidences the
success of this little manual,* which manifestly de-
serves the attention and confidence of all concerned
in the important subject with which it deals.

—

The
Boukseller

.

" " Drainage Work and Sanitary Fittings." By Wm. H.
Maxwell. Price 2s. nett. London : St. Bride's Press,
Limited, 21 Bride-lane, E.G.

STROUD SURVEYOR'S REMUNERATION.

On the 2nd inst.. at the monthly meelini: of the

Stroud Urban District Council, the question of the

legality of a payment to the surveyor (Mr. G. V.

Milnes) for services rendered in respect of additional

sewage disposal works and the provision of a refuse

destructor, was mentioned in a report from the auditor.

Originally, the surveyor claimed £4o0 for tlie woik.

This, it "was argued, was outside the scope of his

ordinary duties, and the council voted him £350, to

be paid" by yearly instalments. The first payment of

£100 came" under the notice of the auditor (Mr.

Edward Stevens). He pointed out that during the

audit ilr. Gordon Daniels, a member of the council,

objected to this payment, which he allowed. His

principal reasons were that neither of the schemes

referred to were in any way contemplated at the time

of the surveyor's appointment, or at the date of the

latter arrangements in reference to his position; that

the preparation of engineering schemes of the magni-

tude referred to and their supervision could not have

been intended in the remuneration fixed at the rate

paid to the surveyor. This was extra work, for which

extra payment could be properly made, and for which

the council could legally make an allowance.

SOME REGENT PUBLICATIONS.

Water Pobificaiion and Sewage Disposal. By Dr.

.1. Tillmans, director of the chemical department

of the Municipal Institute of Hygiene, Frankfort-

on-Main. Translated by Hugh S. Taylor, m.sc.

(University of Liverpool). Price 7s. 6d. nett.

London: Constable & Co., Limited.

In view of the fact that technical booksellers are

already complaining of the large number of books on
sewage disposal and water purification, the appearance
of this volume is not likely to be welcomed. Apart
from the fact that it is impossible to deal with two
such complex subjects thoroughly in a brief 133 pages,

the translation is not well done. Referring to sand
filters for water we read; "When the sediment layer

has become too strong, the filter works itself dead, and
no more water passes througli. It must then be im ri-

fted." The words in italics are evidently literal trans-

lations, but "strong" should have been "thick," and
" purified," in this connection, should have been
"cleaned," having reference to the top layer of the
filter. It is also worrying to read " suspensions " fre-

quently for suspended matters or solids, " thin " for

"dilute" or "weak" when describing American
sewage, and many similar instances. Much is made
of a special chapter devoted to the disposal of trade
wastes, but with the exception of one or two para-
graphs dealing with the wastes from sugar and sau«ji^-

kraut factories, there is very little that is new and;,

not already contained in such admirable boofo as
those by Naylor, and the recently published work by
iSIcLean Wilson and Calvert. Here again we find the
word "sewage" used when "wastes" or "effluents"
(from factories) would be the correct translation. We:
fear this book will not enhance the reputation of il^,

publishers.

Repaying Work in tlie City of London The Iniiuoved
Wood Pavement Companj , Limited, liave instructions,
to work day and night continuously in Graceehurch-
street. City, removing asphalt paving and substituting,'

creosoted deal l)locks.

Brussels Congress Prize—The Prize of the Second
International Road Congress (Brussels, 191o) has been
awarded to Mr. Francis Wood, m.inst.c.e., borough
engineer and surveyor of Fulham, London, who sent
in his paper under the pseudonym of " Festina Leiite."

Railless Traction for Monmouth The Parliamentary
Committee on the Western Valleys (Monmouth) Rail-
less Electric Traction Bill has found the preamble-
proved, subject to the right of purchase in twenty-five-
years, and that the charge for road maintenance should
be id. to Id. per mile, excluding cheap workmen's cars.
As to reconstruction, the committee thought one-third
of the cost of reconstruction should be paid in urban
districts, tliat one-third not to exceed the sum of £500.

* Any of the publications reviewed, or referred to as

:

received, will be forwarded by the St. Bride's Press, Limited,
on receipt of published price.
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SYDNEY HARBOUR BRIDGE.

£2.750 000 SCHEME RECOMMENDED.

Al la-^l tlie Standing Pulilli- Winks Cumiuitl.T of

the New South Wales ( Invcniiiu-iit has come to a

decision on tho subjcrt of tlie means of roinuiunication

between Sydney and North Sydney^ whicli has been

under discussion for so long.

After consideration of the voluminous mass of

evidence that has been tendered from time to time on

various schemes submitted, it was decided on

May 30th last that, in the opinion of the committee,

it is expedient to connect Sydney and North Sydney
by means of a bridge, and they recommend the adoji-

tion of the scheme submitted by Mr. J. J. C. Bradfield,

engineer-in-charge, Sydney Harbour Bridge and City

Transit, for the construction of a cantilever bridge

from Dawes Point to Milson's Point, carrying four

lines of railway, one 3o-ft. roadway, one 17-ft. (>-in.

roadway, and one 15-ft. roadway, at an estimated cost

of £2,7o0,0n0.

This decision is a very satisfactory one to the

whole population of Sydney and suburbs, which now
numbers about 700,000 persons. For it is now a

little over twelve years since the results of a world-

wide competition for a bridge across Sydnej' Harbour
were made public. At that time, in response to appli-

cations, twenty-four sets of designs were received by
the Government. And, although prizes were awarded
in accordance with the announcement in the call for

designs, none of the plans submitted was whi>lly

satisfactoiy to the examining board. Conse(jiU'iitly,

no contract was placed for carrying out any of the

upper ends with pin-connected links, which can
traverse the necessary distance on either side of their

iKjrmal vertical positions, without appreciable change
of level at the ends of the cantilevers.

The main piers and anchor piers are constructed of

masonry and bluestone concrete. The shore arms of

the cantilevers will be erected on staging, and the
haibour arms then ctmstructed, being balanced during
construction by the shore arms. The main girders
of the centre span will be erected as cantilevers by
connecting them temporarily to the cantilevers and
building them out tmtil they meet at the centre.

When complete the temporary members wUl be
removed, and the girders will act as iiidependent
gii'ders.

The approaches consist of reinforced concrete or
steel arch spans. On the southern side the roadway
and footway reach the surface of the ground at the
intersection of Princess-street and Argyle-street, while
on the northern side the roadway and footway reach
the ground alaout the intersection of Burton-sti-eet

and Alfred-street, opposite the town hall, Noi-th
Sydney. The railway branches off from the Milson's
Point-Hornsby railway, near Cary-street, and joins

with the proposed underground city railway at
Wynyard-square station. On the North Sj'dney side

two stations will be provided—North Sydney, between
Miller-street and Walker-street, parallel to Blue-
street; and Kirribilli, to the east of Alfred-street,

opposite the town hall. North Sydney.
Parliament will this month be asked to approve

the Public Works CoiTimittee's recommendations with
legard to the harbour bridge. In addition it will
be asked to authorise the consh-uclinn of the under-

Ai CEPTED Design fob Sydney Hakbuur Biudue.

schemes. It is well here to record the tact, however,
that the first prize of £1.000 was awarded to Mr.
(i. E. AV. Cruttwell, London.
The following is a description of the accepted design

for the proposed new bridge :

—

The main bridge in the design consists of nickel
steel cantilevers, supporting central girders, also con-
structed of nickel steel. Tlie anchor or shore arms
of the cantilevers and the harbour or cantilever arms
are each 550 ft. long, while the central girder is .500 ft.

long. The main piers supporting the cantilevers are
placed 1,000 ft. apart, centre to centre. The total
length of the steelwork is 2,700 ft.

Provision is made between the girders for four lines
of electric railway, and a roadway 35 ft. wide. Out-
side the main girders on the eastern side is a motor
roadway 17 ft. (5 in. wide, and on the w-estern side a
footway 15 ft. wide.
A headway of 170 ft. above high-water is provided

for shipping under the bridge. The P. and O. and
Orient boats require 135 ft. to clear the top of the
masts.
The ends of the cantilever arms adjacent to the

centre span are arranged to slide in or out accordiug
to the variation of stress and temperatui-e ; the maxi-
mum movement will be about 12 in. To admit of
these movements, the end posts supporting the centre
girders are provided with cast-steel cylindrical bear-
ings at top and bottom. At normal temperature the
end posts would be vertical, and as the bridge expands
or contracts the end posts will be slightly inclined
from the vertical in either direction.

Tiie spans are so proportioned that under all
])ossible conditions of loading there must always be
a pull upon the ties which secure the shore ends of
the cantilevers to anchor girders embedded in the
concrete of the anchor piers. To allow for the move-
ments of the cantilevers, due to deflections and changes
of temperature, the anchor ties are provided at their

ground city railways, without referring the scheme
to a committee. These raihvavs will also cost over
£1,000,000.

By the year 1912 the pressure of congestion of the
traffic in Sydney had reached such an alarming stage

that the services of an English expert—Mr. David Hay,
M.iNST.c.E., Westminster—were requisitioned by the
(Jovernment to report on the subject.

In 1912 Mr. J. J. C. Bradfield. m.e.(syd.). m.inst.c.e.,

of the Public Works Department, was appointed
engineer-in-charge of the Sydney Harbour Bridge and
City Transit.

Various subway schemes were proposed in lieu of

the great bridge, but it will be seen that the idea of

a subway has been definitely abandoned, the reasons
being that the grades would have beeii heavier and
the distances by rail longer. The railway from
Wynyard-squaie to Bay-road station by subway would
be 33 miles, as against 2-6 miles by bridge, a difference
of nearly | mile. The maximum rise against the
train by bridge would be 136 ft. . as compared with
181 ft. by subway. In his report Mr. Hay estimated
that the additional length and severer grades would
add at least 15 per cent to the cost in electric cui-rent

alone on haulage from AA'ynyard-square to Bay-road.
If the tramway were taken from the G.P.O. to the
section at Arthur and Junction streets. North Sydney,
the lengths would be the same, but the maximum rise

by bridge would be 13S ft., and by subway 200 ft. The
tramway rid the bridge could take up passengers on
the North Sydney side, between Arthur-street and the
town hall. North Sydney, whereas no passengers
could be taken by the subway after Arthur-street had
been passed.

The highest pinnacle of the bridge will be the same
height above sea level as the Pymble railway station.

It is estimated that the bridge will be constructed
ready for ti'affic in seven years time.



Jvhx 11. 1913 AND COUNTY ENGINEER. 77

WATERPROOFING CEMENT CONCRETE AND CEMENT

RENDERINGS.*

By J. H. Kerner-Greenwood.

Xo intelligent person to-day thinks, as they tliought

a few centuries ago, that stratified rocks were formed
liy the tumultuous deposits of the Noachian deluge

—

that the fossils and shells were the result of a plastic

force which had somehow fashioned themselves in

the bowels of the earth. We know, to-day. that sand-
stone is merely compressed gravel and sand, that

consolidated rock debris forms a hard mass, and we
know that they have been made by enormous pressure

and chemical changes owing to percolating water and
other causes. If, therefore, we could subiect our
present-day cement concrete to great pressure —
pressure which it is impossible to conceive— and
allow sufficiently long lapses of time to allow the

chemical changes to take effect, we should have
perfectly waterproof stone.

We, however, adopt the next best process—we grade
our aggregates down to the merest fraction, to fill

perfectly all s])aces or voids in tlje concrete. We use
the hardest and least porous materials, and liind them
with the strongest cementitious pastes. We have
])roved the best aggregates to be such non-porous
materials as cleaned washed pit-gravel, shingle, river

Fig. 1.—B.\D .Aggregation.

ballast, granite chips (without white mica or felspar),

sharp broken flints; while porous aggregates such as

clinker, brick and sandstone are the worst possible

for producing a waterproof concrete.

We have also found sand to vary in quality. The
best is washed river or pit sand, and it feels gritty

under the finger. The grading of the larger aggregate
is a mo.st important factor to success. For instance, if

H-in. cement roof were stipulated to contain nothing
but i-in. gravel and sand mixed—say, 2 gravel, 1

sand, 1 cement—you would here and there find this

arrangement of the gravel in a sectional cut. (See

Fig. 1.)

This proves three things—that the aggregate i-

too big for the thickness of the roof, quite apart from
its uniformity, and that if the aggregate were a porous
material, like broken brick, percolation would in-

evitably ensue. If the roof were 4in. thick, this

size aj;grecate would be all right, and even better

Fig. 2.—Goon Aggregation.

(!5Cif it were graded down to, sav, J in., thus
Fig. 2.)

A roof only U-in. thick can be made waterproof if

the aggregate is proportioned to the thickness of the
loof. A good, tight roof is made with IJ parts of i-in.

agL'regatc, J parts sand, and 1 of cement, and this
is the resultant section. (See Fig. 3.) Half the space
is filled with cement and sand, and the other lialf

with the aggregate. But . . . even this care will not
•ilone produce a watertiKht concrete. It is well known
that cement is not quite waterproof, and every day

I have jn-oof of this by the number of cases of porous

work reported to me. Until the advent of a water-

proofing medium we had not been able to compete
with Nature in the formation of rocb.s and impervious

stone.

You have asked me to give you some knowledge
of our cement waterproofing powder, which will ensure

watertight work when carried out in the ordinary

way, as I have denoted in my remarks on the 4-in. and
ll-in. roofs. The powder was invented by an English

chemist. It was first used on the flat roofs of a row
of dwellings for the Swansea Corporation. That was
nearly five years ago, and the roofs {-.re still perfectly

watertight and good. ...
Nothing can be simpler than the use of this powder.

Hcing a i)owder, it i> mixed with a powder (cement);

oag T
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Fig. 3.—Good Aggregation.

it is, we consider the safest method of impregnating

cement, and it is undoubtedly a great factor towards

our freedom from failures. . . .

I am constantly being asked whether the powder
will help the worker, and especially whether it assists

the setting, and will stop running water. Flowing
water cannot be stopped by a rendering of cement
until the cement has set. The water must be kept

away during the progress of tlie work, and for at

least seven days after the work has been executed. . . .

I may say, in passing, I have been experimenting
for some months with another powder, and hope to

shortly place it upon the market, for actually render-

ing cement over streaming water. The cement sets

as soon as it is placed upon the brickwork when this

powcier has been added to the cement.
The Pudlo powder does not affect cement in any way

except to waterproof, slightly strengthen, prevent

efflorescence, make the cement work up easier, and
give a finer surface finish. For the last-named

reason many cement stone workers use the powder.

JL a
PmUo.

Fig. 4.

for not only do they obtain a line le-xture with a

den.se and stone-like finish, but the arrises are more
pronounced, and the stone is more saleable, on account
of its bright, fresh appearance after soaking rains.

The powder also renders hair-cracks in cement less

visible. When non-Pudloed cement is dry it sucks in

moisture through these fine cracks, and with the

moisture the soot, &c., which is held in solution in

rain and snow. Pudloed cement throws off the water,

and so the orifices or mouths of the cracks are un-
marked by the entrance of the soot. In other words,

the inhalation and exosmose action of cement is

overcome.
Concrete stone makers only use a j-in. (or less)

skimming of 2 parts sand to 1 part of cement
!to every 100 lb. of which latter 3 lb. of Pudlo has
Iteen added). This is trowelled on while the block is

damp and fresh from the mould. A few negative

actions are : The cement face is not made greasy

;

the setting qualities are luiaffected ; it does not bleach

the cement (but instead, it gives it a uniform clean

tint) : there is no odour ; there is nothing poisonous
or injurious to health; it never deteriorates or decays

either in work or in stowage—in the latter case treat

it as cement and it improves with age ; it never

loses its waterproofing qualities. . . .

THE USES OF PUDLO.

I will now deal with some of the most important
uses of the powder. . . .

For roughcast work I recommend, for economical
reasons, the powder being mixed in the first coat

only. . . . Indeed, i-in- rendering would be quite

sufficient were it not for the fact that all floating
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coats oKvek tliroush the dryness of tlie material

covered, and by atmospheric influence \\ork like

flooded cellars cannot be economically done without

a waterproofins medium. There are thousands of

cellars and underaround rooms in tins country di.s-

iised, because the owner? do not know of a remedy. . . .

Defective dampcour.ses have brought several intri-

cate inventions for their cure. I have made many

permanent cures (includincr my own ofiice wall, which

is 300 years old^ bv stripping off the plaster and ren-

dering" 1-in. thick with 3 of sand to 1 of cement, in-

cluding 31b. of the powder to every 1001b. ot

cement . . .

We do not advocate the powder as a wash, for the

Mmple rea.son that all washes wear off by the action

of the sun rain, and frost. ... For a damp wall

it proves a boon, but it is folly for a landlord to wash

the wall when a rendering would last for all time.

Concrete masses may be treated on the outsides

onlv when economv is desired. An architect told me

he had issued quantities for a Pudloed concrete wall

several feet thick, which he was most anxious should

be bone-drv. He had specified the Pudlo throughout

the mass. I suscested that the outside should be

Pudloed to a thickness of 12 in. or so, and the inside

was rendered with a 5-in. coat. This treatment saves

a lot of Padlo, and the work is just as efficiently

w.aterproofed.

We invariablv specify 3 of sand to 1 of cement,

wath from 2 to 5 lb. of the powder to everv 1001b. of

cement, and the thickness varies from Jin. to lin.

according to the work. For water-pressure and for

skimming cement blocks, 2 and 1 is necessary.

Interior walls mav have a -J-in. skimming of Keene's

'N.- other hard plaster after the cement has set au'te

hard. This is necessary if the walls are to be

T..nppred. because all cement contains chemical which

takes the colour out of wallnaner. Otherwise, the

Pudloed surface gives a perfectly smooth face. For

a very damp or sweating wall (not runnins waterMhrow

neat cement mixed with 5 per cent of the powder in

the dry state, to absorb the wet and immediately

render.
Renderings on reservoirs are srenerallv made with

neat cement. Neat cement is liable to crack. We
add 3 of sand to 1 of Pudloed cement, and make
perfectly waterproof work, with very little chance of

cracks oecurrins. There is a saving of Is. lid. ner

baff of cement at 35s. per ton. For verv thin render-

ings use 2 and 1. It is a well-known fact that all second

coats shoiild follow on before the undercoat becomes

dry

—

i.e.. as soon as the undercoat has set sufficientlv

hard to hold it. A more condomerate coat is made
than if the first coat became dry before the second

coat was plastered over it. . . .

Manv houses are condemned bv medical officers

of health for dampness, generally because the damp-
courses have gone. If the interior plaster was
hacked off. the joints raked, and the walls rendered

with two J-in. coats of Pudloed cement, these houses

would be saved by being made perfectly dry and
habitable. If old cement work exists—whether for a

wall, a floor, or a roof—it is best to form a key, not
only by hackinsr the surface, but by washing with a

10 per cent solution of spirits of salts, taking care

to wash the acid away after it has eaten into the

old cement.

In pointing there i^ much more labour than material
snent, so that little of the powder is required. The
cement works up smoother and is more plastic. Frost
will not affect Pudloed cement after the work has
been done twenty-four hours; therefore, for winter
work it is very economical.
To keep earth from damping a wall it is only

necessary to render to a thickness of 1 in. with Pudloed
cement. ...

CRACKS IN OLD CEMENT PLOOES.

\ most difficult case presented itself at the Deptford
Laundry. Cracks developed in the concrete floors (not
Pudloed^—probably due to the heat of the horizontal
hollers used for heating the swimming and other baths
adjoining the boilers being directly under the cracked
floors. There was very heavy vibrating washing
machinery at work also. I susg'ested cutting out the
cracks in V-.shape and filling with two of granite-
dust to one of Pudloed cement . . , and the perco-
lating water which formerly trickled on to the
engines underneath lias been entirely prevented.

In another case a concrete tower at High Wvcombe
leaked badly. It was rendered 1-in, thick in the
ordinary way, and it still leaked. It was rendered

again with Pudloed cement and a cure was perma-
nently made.
The powder al.so waterproofs lime mortar, and is

used for the restoration of ancient buildings, where
it is desirable to . . . p>revent the crumbling action

of frost. When the powder is added the water is ex-

pelled and a frost occurring immediately after a rainy

period will not affect the mortar. . , . Pudlo is a

certain aid to cement. It solves difliculties, saves

money, and especially does it lessen complaints.
Cement in itself is nearly waterproof, but the powder
Pudlo obliterates the word "nearly," and inserts

"completely."

British Fire Prevention Committee The British Fire
Prevention Committee announce that the special

series of fire tests with some eighty fire extinguishers

of different makes that have been in use for some
time will be undertaken this month. Of impending
tests with proprietary articles, proprietary methods
of Ijuilding construction, tests for the summer season
include a reiuforced-concrete floor, material suitable

for light fire-resisting partitions, and several fire-

resisting doors.

INSTITUTION OF MUNICIPAL ANO COUNTY

ENGINEERS.

President—Mt. R. J. Thomas, m.inst.c.e..

County Surveyor, Buckinghamshire.

ANNUAL MEETING AND TOWN PLANNING CONFERENCE.

The fortieth annual general meeting of the insti-

tution and the third town planning conference will

he held by kind invitation of the town council in the

Town Hall. Great Yarmouth, on Wednesday,
Thursdav, Friday and Saturday. .luly 16th. 17th, 18th

and 19th.

Peogeamme.

Wednesdaij, July IGth

.

9.15 a.m.—Meeting of the subscribers to the Orphan
Fund in a committee room of the town
hall.

9.45 a.m.—Council meeting in the supper-room of

the town hall.

10.30 a.m.—Annual general meeting. The members
will be welcomed by the mayor and other

members of the corporation.

Annual report of council (to be taken as

read).

Election of auditors and scrutineers.

General business.
Presentation of premiums.
Presidential address.

12.45 p.m.—Adjournment for lunch.

Town planning conference in the as.sembly room
of the town hall.

Section 1.

Chairman—The president (Mr. J. W. Cockrill,

M.INST.C.E., A.E.I.B.A., borougli surveyor,

Great Yarmouth).

2.30 f.m.—The delegates and members will be wel-

comed by the mayor and corporation.

Opening address by the president.

The following papers (which will be

taken as read) will be discussed during the

conference

:

(1) "The Preparation of Town Planning
Schemes," by J. E. Wilkes, member,
town planning engineer. Dunfermline.

(2) " Legal Aspects of Town Planning," by
J. L. Jack, town clerk, Dunfermline.

(3)
" Description of Birmingham Schemes,"
by H. E. Stilgoe, m.inst.c.e., member,
city engineer, Birmingham.

(4) " Early Examples of Town Planning in

the City of Edinburgh," by A. H, Camp-
bell, m.inst.c.e., member, city engineer,

Edinburgh.

4.30 p.m.—Conference adjourns.

7.30 p.m.—Dinner to the council and past-presidents
of the institution by the invitation of the
mayor at the Royal Assembly Room, .\lbert-

square.
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Thursday, Juhj 17th.

Section 2.

Chairman—Mr. J. S. Pickering, m.inst.c.e.

(vice-president).

10 a.m.—Conference resumed.

(5)
" Cities Beautiful by the Sea," by J. S.

Brodie, m.inst.c.e., member, borough

engineer, Blackpool.

(G) "The Small Dwellings Acquisition Act.

1899," by J. L. Redfern, member, borough

surveyor, Gillinghani, Kent.

(7) "iTlie Housing Question," by Reg. Brown,
M.INST.C.E., member, surveyor to the

Southall-Norwood Urban District Council.

(8) "Factors Causing Bad Housing," by

G. H. Hartfree, member, surveyor to the

Alton Urban District Council.

(9)
" Description of Town Planning Schemes
and Housing in Sheffield," by C. F. Wike,
M.INST.C.E., member, city surveyor,

Sheffield.

(10) "A Description of the Ruislip-Northwood
Town Planning Scheme," by W. Louis

Carr, member, engineer and surveyor to

Ruislip - Northwood Urban District

Council.

12.45 p.m.—Luncheon to members and their ladies

and delegates at the invitation of the mayor
at Goode's Assembly Rooms, Marine Parade.

2.30 p.m.—Conference resumed in the assembly
rooms.

Annual Meeting.—Roads Section 3.

Chairman—The President.

2.30 p.m.—The following papers upon road matters

(which will be taken as read) will lie di.s-

cussed in a committee room of the town
hall:—

(11) "Road Maintenance and Improvement-
Present and Future," by H. Collins,

ASSOC.m.inst.c.e.. member, deputy city

engineer, Norwich.

(12) "Road Maintenance — Present and
Future," by C. Vawser, Assoc.m.

iNST.c.E.i., member, engineering assistant,

Herts County Council.

(13) "Road Maintenance — Present and
Future," by H. F. Gullan, m.inst.c.e.,

member, superintendent of works, Bel-

fast.

(14) "Road Maintenance — Present and
Future," by S. J. Harpur, member, engi-

neer and surveyor to the Maesteg Urban
District Council.

(15) "Modern Road Maintenance," by R.

Drummond, member, county road sur-

veyor, Renfrewshire.

(16) "Road Construction and Maintenance
under Modern Traffic," by W. J. Had-
field, member, deputv city surveyor,

Sheffield.

(17) Drainage as Affecting Highway Traffic,"

by W. Gregory, member, district .sur-

veyor, Herts County Council.

(18) " Damage to Macadamised Roads by
Mechanically - propelled Vehicles," by
H. T. Wakelam, m.inst.c.e., member,
county engineer, Middlesex.

4..30 p.m.—Town planning conference closes.

4.30 p.m.—Road section adjourns.

0.30 p.m. for 7 p.m.—Reception in the minor hall.

Royal Aquarium, by the president and Mrs.
Cockrill.

Annual dinner in the minor hall. Ladies
are especially invited to be present.

Friday, July 18th

.

10 a.m.—The following paper (which will be taken
as read), and any road papers not reached
on the previous afternoon, will be dis-

cussed:

—

(19) "Dry-weather Flow of Sewage," by S. S.

Davson, member. Ministry of Public
Works, Cairo.

Adjournment for lunch.

2. .30 p.m.—Visit to the works of the water company
at Ormesby Broad, by invitation of Sir

R. H. Inglis Palgrave, p.R.s.(the chairnianX,

and the directors of the Great Yarmouth
Water Company. Tea will be served in the

grounds. Works are in progress at Ormesby

Home " at

Great Yar-

,-..30 p

9.1.-) a

2.10 p

consisting of subsidiary reservoir of

capacity of 20,000,000 gallons.

Mrs. " Cockrill will be "At
"Northbury," 12 Euston-road,

mouth, from 3.30 to 5.45 p.m.

.m.—Arrive town hall.

Saturday, July 10th.

in.—Assemble at Beach Station, Midland and
Great Northern Railway, and proceed to

Potter Heigham, where launches will be

entered for a trip over the Broads. Re-

freshments will be served on board. Boats

can only be obtained for 200, an early

notice should therefore be given.

.m.—A special train will be at Wroxham Sta-

tion to convey members to Brundall on the

river Yare.
The party will visit the grounds and

gardens of the "Banks of the Yare"
estate, where members are invited to after-

noon tea by the proprietors, IMessrs.

Boulton & Paul.
The members will disperse at Brundall.

To this point the president is providing all

tickets and other accommodation.

Exhibition of Plans and Models.—An exhibition

of plans and models of town planning schemes,

kindly lent by members and others, will be held

during the meeting in the town hall.

Chas. Jones, m.inst.c.e.,

Hon. Secretary.

Town Planning Competition.

Mr. Thomas Adams, town planning assistant.

Local Government Board, has kindly consented to

act as assessor in the competition to be held in con-

nection w-ith the conference. Drawings for the com-
petition should be sent in forthwith to Mr. J. W.
Cockrill, borough surveyor. Great Yarmouth.

HARROCATE MEETING.

A meeting of the institutrion will be held in the

North-Eastern District at Harrogate on Saturday,

October 4th.

Thomas Cole,

92 Victoria-streot, S.W. Secretary.

APPOINTMENTS VACANT.
Official and similar advartlsementa received up to 4,30 p.m. on

Thursdays will be Inserted In the following: day's issue, but thou
rttvomihlt for llteir deipalch art recommcniei to arranqe that the)

ihall reach The Scsvkyoe office bt/ noon on Wednesdays to ensure

their inclurion in the veekly list of titmmaries. Such adoertiaemente

may, in ea$ea of emergenoy only, be tele^jhoned {No, 1369 Holborn),
subject to later confirmation by tetter.

ROAD FOREMAN.—July 12th.—Reigate Rural
District Council. 28s. per week.—Mr. A. J. Head,
surveyor.

ROAD FOREMAN.—July 12th.—Hornsey Town
CouncU. £2 5s.—£2 10s.—Mr. E. J. Lovegrove,

borough engineer.

ROAD SURVEYOR.—July 12th.—For the Western
District Committee of the Stewartry of Kirkcudbright
County Council. £130 per annum, with £10 for

upkeep of cycle, and £5 for office rent.

—

Mr. W.
McConnel, district clerk, Gatehouse of Fleet.

ASSISTANT SANITARY INSPECTOR.—July 12th.

—Corporation of Richmond (Surrey). £90—£130.

—

Mr. H. Sagar, town clerk.

SURVEYOR'S ASSISTANT. — July 12th. — Cor-

poration of Bath. £80—£12.^.—Mr. F. D. Wardle.

town clerk.

SURVEYOR.—July 14th.—Bettws-y-Coed Urban
District Council. £75 per annum.—Mr. S. Jones,

clerk, Watling-street, Llanwrst.

ROAD FOREMAN.—July 15th.—Aldershot Urban
District CouncU. 37s. 6d.—45s. per week.—Mr. F. E.

Uren, surveyor.

ENGINEERING ASSISTANT.—July 15th.—Cor-
poration of Birmingham. £1.50 per annum.—Mr.

Henry E. Stilgoe, city engineer and surveyor.

HIGHWAY SURVEYOR.—July 16th.—Hinckley

Rural District CouncU. £100 per annum.—Mr. John
W. Preston, clerk.

INSPECTOR OF NUISANCES.—July 16th.—

Hinckley Rural District Council. £120 per annum.—
Mr. John W. Preston, clerk.
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ENGINEERING ASSISTANTS.—July 16th.—Cuv-

poration of Coventry. £150 and £80 per annum.—
:Mr. J. E. Swindlehurst, city engineer and surveyor.

WORKING FOREMAN AND STOREKEEPER.—
July 17th.—Corporation of Daventi-y.—Mr. Frederick

Willoughby, town clerk.

INSPECTOR OF NUISANCES. —July 19th.—

Hitchin Rural District CouncU. £120—£150.—Mr.
A. E. Passingham. clerk.

ROAD FOREM.AN.—July 19th.—Repton Rural

District Council. 30s. per week.—Mr. C. F. Chamber-

lin, clerk, Union Offices, Burton-on-Trent.

SURVEYOR AND INSPECTOR OF NUISANCES.
—July 21st.—Milton Regis Urban District Council.

.i;175 per annum.—Mr. John Dixon, clerk, Town Hall,

Miltun Regis, Kent.

HIGHWAYS FOREJIAN. — July 22nd. — Hasle-

mere Urban District Council. 27s. per week.—ISIr.

A. G. Whitaker, clerk.

ASSISTANT ENGINEERS (first, second, and

third).—Julv 25tli.—Corporation of Sheffield Water
Department' £300, £200, and £150 a year respec-

tively.—Mr. William Terrey, general manager. Water-

works Office, Town Hall.

TECHNICAL (SANITARY) INSPECTOR. -October
1st.—Municipality of Alexandria.—The Director-

General of the Municipality.

COSTS CLERK.—For the Sheffield Corporation

AVater Department.—Mr. William Terrey, general

manager, Town Hall.

SECOND-CLASS OVERSEER.—Hong Kong Govern-

ment. £200—£230.—Crown Agents for the Colonies,

Whitehall-gardens, London, S.W.

ASSISTANT ENGINEER.—Public Works Depart-

ment of British Guiana. £600 a year, with travelling

expenses and subsistence allowance when absent from

station.—Crown Agents for the Colonies, Whitehall-

gardens, London, S.W. Quote M. 6,071 on left-hand

top corner of application.

SEWAGE WORKS FOREJUVN.-Horbury Urban
District Council. 37s. 6d. per week.—Mr. AV. Sugars,

engineer and surveyor.

MUNICIPAL COMPETITIONS OPEN.

Official and similar advertisements reoelved up to 4.30 p.m. on

Thursdays w.ll be inserted In the following day's Issue, 4ii( thote

rtltoniMe for Iheir dttpatc}i are ricommeniei to arrangi thai Ihty

ihall rrach Th« Soetitok cfflee iy >!"-»i on Wednesdays to eniuri

lh,ir inctutioa in Ihf KeMy Htt of tammariet. Such adcerttiementt

my, in aatai of cmirgtney only, he teleyhoned (JV'o. i3o9 Rolborn),

lubjeet to later confirmatton by letter.

LIVERPOOL.—July 24th.—Designs for a • sana-

torium of 250 beds. Premiums, 150, 100 and 50 guineas.
—Mr. Edward R. Pickmero, town clerk.

CHEPPING WYCOMBE.—September 1st.—Design.^
for town-planning the borough and an area imme-
diately adjoining. Premiums, £25, £10 and £5.—
Mr. T. J. Rushbrooke, borough surveyor. High
Wvcombe.

MUNICIPAL CONTRACTS OPEN.
Orfloial and similar advertisements reoelved up to *,30 p.irt on

Thursdays will be inserted In the following day's issue, but thou

retvoniible for their ietyatch are recommtniei to arrange that they

thall reach Thi Susvktok ogiae by noon on Wednesdays to enture

their inclution ia the iceekly Hit of lummariei. Such aicertiiementi

tiay, i» eatei of emergency only, be telei'honed {Xo. 1359 Holborn),

tuhieci to later runfirmalion iiv letter.

Buildings.

MID-LOTHIAN.—July 11th.—For the erection of

a police station, for the county council.—Mr. R. M.
Cameron, architect, 53 Great King-street, Edinburgh.

KINGSTON - UPON - THAMES.—July 12th.—For
repairs to a school, for the corporation.—Mr. R.
Hampton Clucas, borough surveyor.

PADDINGTON.—July 12th.—For the construction
of abutments, with steps and appurtenant works of

new footbridge, construction of steel work of footbridge
over canal, or with ferro-concrete, for tlio borough
council.—Mr. E. B. B. Newton, borough surveyor.

MIDLETON (Co. Cork).—July 12th.—For sinking
a well and erecting a pump, for tlie rural district coun-
cil.—Mr John Stanton, clerk.

NEWCASTLE-UPON-TYNE.—July 12th.—For the

erection of a school, for the Education Committee.

—

Messrs. Harrison & Ash, architects.

HEREFORDSHIRE C.C—July 14th.—For the
erection of a secondary school for girls at Hereford,
for the county council.—Mr. G. H. Jack, county sur-

veyor and architect, Shire Hall, Hereford.

HEREFORD.—July 14th.—For the erection of a

girls' school, for the Education Committee.—Chairman
of the Education Committee, Shire Hall. Hereford.

TWICKENHAM.-July 14th.—For the erection of a
school, for the urban district council.—Mr. F. W.
Pearce, surveyor.

MIDDLETON. — July 14th. —For extensions to

council school, for the corporation.—Mr. W. Welburn,
borough surveyor.

NORTH BERWICK.—July 14th.—For buOding
new gas offices, for the corporation.—Burgh Surveyor.

WILLESDEN.—July 14th.—For the erection of an
electricity sub-station, for the urban district council.

—

Mr. A. W. Blake, electrical engineer.

WEST RIDING.—July 15th.—For the erection of a

police station, for the Standing Joint Committee.

—

The Architect, County Hall, Wakefield.

MOUNTAIN ASH.—July 15th.—For carrying out
Contracts Nos. 5, 6, and 7, of the Abercyon water
scheme, for the urban district council.—Mr. AV. G.
Thomas, surveyor.

AVALTHAMSTOAV.—July 15th.—For repairs and
improvements at public schools, for the Education
Committee.—Mr. H. Prosser, architect.

MANCHESTER.—July I.5th.—For the erection of

public washhouse and baths, for the corporation.

—

City Architect, Town Hall.

ST. AUSTELL.—July 15th.—For building twenty-
two houses, for the urban district council.—Mr. E. I).

Groves, engineer and surveyor.

KIRKCALDY^-July loth.—For the construction of

a reservoir, for the District Committee.—Alessrs. .7. it

A. Leslie & Reid, 72a George-street, Edinburgh.

OYSTERMOUTH.—July loth.—For the construc-

tion of storage tank and chamber, and laying water
mains, for the urban district council.—The Surveyor.

LEEDS.—July 16th.—For iron copings and pali-

sades required in the erection of boundary walls,

palisading, and formation of plaj'ground, for the

Education Committee.—Education architect, Calverley-

street, Leeds.

EDINBURGH.—July 16th.—For the erection of

public washhouses, for the corporation.—Mr. 3. A.

AA'illiamson, Public AA'orks Office, City-chambers.

CUAIBERLAND.—July 16th.—For the construction
of a stone bridge, and road improvement, for the
county council.—Mr. AA'. Finch, county surveyor and
bridgemaster. The Courts, Carlisle.

HOLLAND.—July 16th.—For the erection of a

public school, for the Education Committee.—Mr.
E. J. A. Christie, county architect, JIarket-place,

Boston, Lines.

GUILDFORD.—July 17th.—For the erection of

shedding at the market, for the corporation.—Mr.
C. G. Mason, borough engineer.

CHELMSFORD.—July 17th.—For the erection of

sixteen cottages, for the rural district council.—Mr.
G. F. Andressy, architect. Bank-chambers, Clielmsford.

CROY'DON.—July 17th.—For repairs and improve-
ments to schools, for the Education Committee.—Mr.
J. Smyth, clerk, Katherine-street, Croydon.

AVEST RIDING.—July 17th.—For repairs to public

schools, for the county council.—Air. T. Graham,
Education Offices, Obelisk-chambers, Barnsley.

ISLINGTON.—July ISth.—For the erection of a

greenhouse at the cemeteiy. East Finchley, for the
corporation.—Mr. Patten Barber, borough engineer.

GLOUCESTERSHIRE.—July 18th.—For repairs to

schools, for the Education Committee.—Mr. R. S.

Phillips, architect. Shire-hall. Gloucester.

STAFFORD.—July 19th.—For the construction of

120 houses, for the corporation.—Air. AA'. Plant,

borough engineer and surveyor.

EDINBURGH.—July 19th.—For the extension of

public washhouses, for the corporation.—Mr. J. A.

AA'illiamson, Public AA'orks Office, City-chambers.
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HAMBLEDON.—July 19tli.--Foi- pulling down an

old bridge and rebuilding a new bridge, for the luial

district council.—The Surveyor.

DERBY.—July 21st.—For alterations to schools,

lor the Education Couunittee.—Mr. (J. H. Widdows,
architect to tlie committee, County < )flices, St. Maiy's-

gate, Derby.

MONAGHAN.—July 22nd.—Fur ihe cunsliu(ti..n

of works of water supply, for tlie urban district

council.—Messrs. Swiney & Croasdaile, engineers,

Avenue-thambers, Belfast.

EALING.—July 22nd.—For the pxleusion of the

town hall, for the corporation.—Mr. Charles Junes,

borough engineer.

\VORCESTERSHIKE.—July 2.)th.—For the con-

struction of a brick bridge of four arches over tlu'

Bow brook, near Defford. for the cuunfy council.-

Mr. C. F. Gettings, comity surveyor.

SOiMERSET.—July 2«th.—Fur lengthening Iw..

arches of bridges in reinforced concrete, taking down
and rebuilding masonry walls, and general repairs,

and rebuilding a bridge with concrete abutments
small span reinforced concrete arch, masonry walls,

and road \york, for tlie county council.—Mr. H. T.

Chapman, county surveyor, Wells.

HUDDERSFIELD.—July 2(Jth.—For the erection

of twenty-two workmen's dwellings, for the corjioi-a-

tion.—Mr. K. F. Campbell, borough engineer and
surveyor.

NEATH.—July 2(ith.—For additions to publir

schools, for the Education Committee.—Mr. D. M.
Jenkins, borough engineer.

SOMERSET.—July 26th.—For rebuilding Townend
bridge and widening the main road in Cioscorabe

village, for tlie county council.—Mr. H. T. Chapman,
county surveyor, AY el Is.

WEST SUSSEX.—July 28th.—For the erection of

a school, and additions to a school, for the Joint

Education Committee.—Mr. II. P. Roberts, county
education architect, Thurloe House, High-street,

Worthing.

SHEERNESS.—July 29th.—For the construction

of a covered service reservoir, settling and clear water

tanks, and approach roads, and sinking a borehole,

for the urban district council.—Mr. F. W. S. Stanton,

engineer, 3 Victoria-street, Wi'stminstcr.

Iron and Steel.

ECCLES.—July 12th.—For the erection of eiigiiu'-

room, supply of machinery parts and cast-iron pipes,

and supply of gas engine and suction producer gas

plant, for the Sewage Disposal Committee.—Mr. G. W.
\Villis, sewage works engineer. Peel Green-road,

Patricroft.

OUNDLE.—July 12th.—For providing and layin-

4-iii. and 3-in. cast-iron water mains with valves and
hydrants, tor the rural district council.—Messrs. G. fc

F. W. Hodson, engineers. Bank Chambers, Lnujh-
1)0rough.

BROWNHILLS.—July 14th.—For the supply, erec-

tion, and maintenance for twelve months of gas engine,

suction gas plant, and three throw pump, capable of

lifting 22,500 gallons per hour, for the urban district

council.—Mr. Robert Green, 37 Waterloo-street,

Birmingham.

MANCHESTER.—July 15th.—For the supply of

450 tons of cast-iron pipes, for the gas department.

—

Mr. F. A. Price, superintendent. Town Hall.

FIFE.—July 15th.—For the supply of 1,000 tons of

cast-iron pipes and special castings in connection with
Kirkcaldy waterworks, for the District Committee.

—

Messrs. J. & A. Leslie & Reid, 72a George-street.

Edinburgh.

TORQUAY.—July 17th.—For the supply of approxi-

mately 4 miles of steel pipes, for the Gas Committee.

—

The Engineei'.

ECCLES.—July 21st.—For the supply and fixing

of mechanical stokers, for the corporation.—Borough
Electrical Engineer.

THURNSCOE.—July 21st.—For providing and
laying a C-in. weldless steel tube water main, for the

urban district council.—Mr. J. Ledger Hawksworth,
clerk, Bolton-upon-Dearne, Eotherham.

Roads.
STOURBRIDGE.—July 12th.—For paving 1,370 sq.

yds. of the High-street with creosote deal blocks, and

relaying 030 sq. yds. of existing blocks, for the urban
district council.—Mr. Frank Woodward, surveyor.

.\TCH.\M.- July 12tli.—For the hire of a 10-toii

steam roller, for the rural district council,—Mr, V,. I',

Iv.eiest, clerk, St, Johii'.s-hill, Slii-pw.slniry.

HERTS.—July 14th.—For works of paving and
kerbing, for the county council.—Mr. Urban A. Smith,
county surveyor, Hatfield.

BURY.—July 14tli.—For making up certain streets,

for the corporation.—Borough Engineer and Surveyor.

WHITLEY AND MONKSRATON.—July 14th.—
For the construction of roads and sewers, for the urban
district council.—Mr, A, .1. Rousell, surveyor.

BEXHILL.—July 14th.—For making up and widen-
ing a road, for (he corporation.—Mr. P. H. Palmer,
borough engineer.

LEEDS.—July 14th.—For works of paving and
flagging, for the Highways Committee.—City EngincL-r.

PENCE.—July 14th.—For resurfacing with asphalt,
macadam, bituminous ground granite, or tarred slag

macadam, Clarina-road, Evelin-road, Melvin-road,
Ridsdale-road, and Arpley-road, fur the urban district

couiu'il.—Mr. H. W. Longdin, surveyor.

WATFORD.—July 15th.—For the supply of 4,9.'50

tons of broken granite chippings and dust, for the ui-ban

district council.—Mr. D. Waterhouse, engineer and
surveyor.

BUSHEY.—July 15th.—For making up Part II. of

Belmont-road, under the Private Street Works Act.—
l\Ir. Ernest E. Ryder, surveyor.

MORDEN.—July 15th—25th.—For highway improve-
ment works, and making up, for the urban district

council.—Mr. G. Jerram, surveyor.

WILLESDEN. — July 15th. — For asphalt road-
making and paving works, for the urban district

council.—Mr. <), Claude Robson, engineer, Dyne-road,
Kilburn.

BIRMINGHAM.—July 15th.—For laying wood and
granite pavements, for the coi-poration.—Mr. Henry
E. Stilgoe, city engineer and surveyor,

WHEATLEY.—July 15th.—Fur private street

works, for the urban district council.—Mr. .1.

Simmons, surveyor.

MONMOUTH.—July 16th.—For main road improve-
ment, for the county council.—Mr. W. Tanner, county
surveyor.

CASTLEFORD.—July 17th.—For works of street

improvement, for the urban district council.—Mr. W.
Green, surveyor.

CROYDON.—July 17th.—For laying approximately
0,970 super, yds. of soft wood paving in Purley, and
approximately 7,280 yds. super, in London-road,
Mitcham, for the rural district council,—]\fr. Robert
Chart, junr., surveyor.

PRESTON.—July 18th.—For paving and flagging,

for the corporation.—Borough Surveyor.

ROTHERHAM.—July 19th.—For making up a road,
for the corporation.—Mr. E. B. Martin, borough
engineer.

CHADDERTON.—July 19th.—For making up
certain streets, for the urban district council.—The
Surveyor.

BROMLEY'.—July 21st.—For the su|)ply of granite
and basalt, for the corporation,—Mr. F. H. Norman,
town clerk.

WANDSWORTH.—July 21st.—For making up and
paving part of Y'ork-road, Springfield, for the borough
council.—Mr. P. Dodd, borough engineer.

BACUP.—July 21st,—For work of paving, for the
corporation.—JMr. AV. H. Elce, borough surveyor.

ILKESTON.—Jul,y 22nd.—For making up Heanor,
Burns, Green, Whitworth, Westwick, and Nesfield

roads, and three avenues off Stanton-road, for the

corporation.—Mr. H. J. Kilfoi'd, borough surveyor.

LONDON.—July 22nd.—For making up a street,

for the county council.—The Architect.

MAESTEG.—July 22nd.—For private street works,

for the urban district council.—Mr. S. J. Harpur;
engineer.

HASLEMERE.—July 22nd.—For 350 tons of 1^-in.

broken granite, for the urban district council.—Mr.
Howard V. Snook, surveyor.

FEATHERSTONE.—July 26th,—For private street

work, for the urban district council.—Mr, S. Chesney,
engineer and surveyor.
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WEST SUSSEX.—July 2.8tli.—Foi- (ar-paviiig j.lay-

grounds, for the Joint. Education Cuniiuitlfc.—Mr.
Hadyn P. Roberts, county education arcliilert, Tliurlof

House, High-street, Woithing.

WITHA]\r.—July 2Sth.~For the hin- ,.f steai.i roller

and scarifier, for tlie urban district council.— -Mr. W.
Hiiulon Blood, clej-k.

BARKIN(J.—July L'9th.—For laying creosoted deal

and granite paving, for tlu' uriian distriii louucd.—
Mr. C. S. Dawson, suivcyoi.

Sanitary.

STAINES.—July 12tli.—For laying cast-iron pipe

sewers and appurtenances, for the urban district

council.—Mr. E. J. Barrett, engineer and surveyor.

BROWNHILLS.—July IJth.—For relaying stone-

ware pipe sewer and alterations to existing tanks at

Mosspits, for the urban district council.—Mr. Robirt
Green, 37 Waterloo-street, Birmingham.

ALNWICK.—July 14tli.—For laying socketed
earthenware pipes, for the rural district council.

—

Mr. H. W. AValton, clerk.

LEEDS.—July 14th. ^—For sewering, draijiing, and
kerbing streets on new estates, and other sewer and
drainage works for three years, for the corporation.

—

Mr. AV. T. Lancashire, city engineer.

GREETLAND.—July Uth—19tli.—For the extension
of the cast-iron sewer, for the urban district council.

—

Messrs. C. Williams & Sons, Post Office-buildings.

Commercial-street. Halifax.

DUNDEE.—July 14th.—F(n' work of sewerage, for

the corporation.

—

Mr. J. Thomas, citj' engineer.

DUBLIN.—July loth.—For the extension of uTider-

ground conveniences, for the corporation.—Mr. M. .T.

Buckley, borough surveyor.

BELFAST.—July 15th.—For the construction of

glazed earthenware pipe sewer, for the corporation.

—

City Surveyor.

(iOSFORTH.—July 15th.—For work of scavenging,
for the urban district council.—Inspector of Nuisances.

WINSFORD.—July 16t.h.—For work of sewerage,
for the urban district council.—The Surveyor.

WHARFEDALE.—July 17th.—For the construction
of sewerage, for the rural district council.—Mr. E. J.

Silcock, engineer, 10 Park-iow, Leeds.

SKIPTON.-July 18th.—For the constructi.ni of

stoneware pipe sewers and manholes, for the rnr;il

district council.—Mr. A. Kodwell, surveyor.

HAMBLEDON.—July 19th.—For work of cleansing
and scavenging, for the rural district council.—The
Clerk, 138 High-street, Guildford.

LEEDS.—July 21st.—For constructing a sewer, for
the corporation.—Mr. W. T. Lancashire, city engineer.

MANCHESTER.—July 21st.—For the construction
of main drainage work. No. 2a (new outfall sewers.
Davyhulme to Chorlton-cum-Hardy). for the Rivers
Committee.—City Surveyor.

LEIGH-ON-SEA.—July 22nd.—For the construction
of sewers, for the urban district council.—Mr. J. W.
Liversedge, engineer.

DONCASTER.—July 22nd.—For the con.stru.tion of

sewerage and sewage disposal works, for the rural
district council.—Mr. W. R. Crabtree, surveyor.

ST. AUSTELL.—July 23rd.—For the supply of

glazed stoneware socket drain pijies. for the rural
district council.—Mr. A. J. Blight, highway surveyor.
Trelowth.

CAERPHILLY.—July 2;ird.—Fur the ]„'oNision,

laying and jointing of about 800 yds. of 15-in. and
12-i!i. cast-iron pipe sewers, and about 5,000 yds. of

15-in., 12-in., and S-in. stoneware pipe sewei-s. witli

manholes, also the construction of liquefying and
storm-water tanks, bacteria beds, humus tanks, sludge
beds, and approach road and bridge, for the corp<na-
tion.—Mr. A. O. Harpur, surveyor.

STOCKPORT.—July 24th.—For sewering and
paving works, for the corporation.—Mr. John
Atkinson, borough surveyor.

DRIFFIELD.—July 29th.—For laying pipe drain
and manholes, for the rural district council.—Mr. T.
Casson Beaumont, surveyor.

MADRAS.—September 9tli.—For the supply'aiid de-
livery of English stoneware pipes and specials, vary-
ing from 4 in. to 21 in. internal diameter, and acgre-
gating a total length of about 143 miles, for the" cor-
poration .—Messrs. James Mansergh & Sons, asents.
5 Victoria-street, Westminster, S.W.

STANLEY (Durham).—For the construction of a
settling tank, for the urban district council.—Mr. A.
Routledge, surveyor.

MATLOCK.—For the supply of about 5,700 cube
yards of good, hard, cleitn and gauged clinker for
bacterial percolating filters, for the urban district
council.—Messrs. James Diggle & Son, 14 Victoria-
strest, Westminster, S.W.

Miscellaneous.

BROMLEY.—July 14th.—For painting and tar-
paving at schools, for the Education Committee.—Mr.
Fred. H. Norman, clerk.

ISLINGTON.—July 18th.—For the installation of

a heating apparatus to a greenhouse at the cemetery,
for the corporation.—Mr. J. Patten Barber, borough
engineer.

TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.
The Editor invites the cu-operatinn of Surveyor readers

with a view to making tlie information giuen under this
liead as complete and accurate as iiossihle.

' Accepted. t Recommended for acceptance.

AN DOVER.—For paving work, for tlie corporation.—Mr.
R. W. Knapp, borough surveyor :

—

Bourne & Jenkinsou, London-street, Audover, £78.

BEDWELLTY.—For laying sewers and surface-water drains,
for the urban district council. — Mr. D. H. Price,
surveyor ;

—

TWYNVFPALD.
Shand & Jones, Brecon
E. Rees. Whitchurch. Cardiff
.T. B. Parker. Hengoed
T. Peml)ro. Gilfacb. Bargoed
R. Webb. Abercyuon ..

J. Duustaii. Blackwood*
HOLL>BrSH.

Shaud & Jones, Brecon..
E. Webb, Abercynon
J. B. Parker, Hengoed .

.

J. Dunstan, Blackwood *

i 1,405
1,378
1,273
1,1'21

972
951

£592
563
547
432

CUELMSFORD.—For the erection of stables, for the cor-
poration.—Mr. 1*. T. Harrison, borotigh engineer :

—

J. C. Eglin & Co., Chelmsford £2.200
F. J. French, Chelmsford 2,195
Jolnison & Hawkes, Chelmsford 2,17S
H. Potter. Chelmsford 2.125
T. J. Bailey. Chelmsford 1.974
Parren & Son, Earith, Hunts' 1,900

up Abinger-road, for the urban
Willis, engineer ;

—

Chiswick Hammersmith
portion. portion.
£767 £98
895 138
830 91

F. G. Brummell'
T. Free & Sons
G. Wimpey & Co.

Surveyor's estimate, £787

DEVON.—For the erection of a new secondary school for
208 inipils. at Newton Abbot, for the Devon County
Education Authority.—Mr. P. Morris, county architect
(education). Richmond-road, Exeter.—Quantities by Mr.
S. W. Hanghton, George-street, Plymotith :

—

Parker Brothers, Newton Abbot .

.

A. R. Debnam. Plymouth .

.

Lapthorn & Co.. Plymouth . ,

E. P. Bovey & Son, Torquay
F. J. Zealley & Son, Newton Abbot
W. E. Blake. Limited. Plymouth
Westcott. Austin tk White, Exeter
H. C. Jackman, Torquay
G. Setter & Son, Exeter
G. B. Turpin. Plymouth
H. Mills. Newton Abbot
H. W. Pollard & Son. Bridgwater
Wakeham Brothers. Plymouth
S. Roberts. Limited. Plymouth
N. Pratt & Sons. Clyst St. Mary
W. H. Taylor, Teignmouth
F. J. Badcock. Ashburton
G. Pollard & Co., Limited. Tauntoji

£11,763
11.518
11.500
11.093
10.936
10,827
10,621
10.461
10.297
10,284
10,200
10.165
9.987
9,985
9.916
9.829
9,824
9.225

HINCKLEY,—For building twelve workmen's dwellings, for
the urban district council.—Mr. E. H. Crump, engineer
and surveyor ;

—

W. H. Crawley. Doneaster . . £2.795
W. Slavell. Hinckley 2.132
F. Bloxham. Hinckley 2.118
.T. Mason. Hiucklev .

.

2,058
T, Garner, Hinckley 2.030
G. Greaves. Hiucklev 1.998
W. H. Littler, Trinit.v-laue. Hincklc.v 1.988

ILKLEY.—For making up two streets, tor the urban district
council.—Mr. T. H. Smith, surveyor :

—

Back Grove-koad.
R. Navlor & Sons. Bradford £578
L. T. Learoyd. llkley 442

Surveyor's estimate, £372.

WBinoN Croft-road.
R. Navlor & Sons. Bradford £238
G. H. Smith. llkley 234
L. T. Learoyd. llkley .204

Surveyor's estimate, £163.
In both cases the surveyor received instructions to pro-

ceed with the work.
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NEWCASTLE - UNDER - LYME.—For
streets, for the corporation.—Mr.
siirveyoi- :

—

W. Williams. Etruria, Stoke-on-Trent fl,0'27

F. Barke & Son, Stoke-on-Trent .

.

883
W. Bullock, Oakhill, Stoke-on-Trent .

.

833
A. Bullock, Hartshill, Stoke-on-Trent 8.50

Sanders <Ss Torrance, Broad-street, Hanley 818

J. Taylor & Son, Basford, Stoke-on-Trent 846

Borough engineer and surveyor's estimate, £910.

NEWCASTLE-UNDER-LYME.—For carrying out works of
sewerage, for the corporation.—Mr. A. Pattison, horotigh
surveyor :

—

F. G. Taylor, Newcastle, Stalls .

.

£390
F. Barke & Son, Stoke-on-Trent . 575

A. Bullock, Hartshill, Stoke-on-Trent 510
W. Bullock, Oakhill, Stoke-on-Trent 539
Sanders & Torrance, Broad-street, Hanley 532

W. Williams, Etruria, Stoke-on-Trent 492

J. Taylor & Son, Basford, Stoke-on-Trent 189

Borough engineer and surveyor's estimate, £570.

NORTH BROMSGROVE.—For the construction of 1,000 yds.
of 6-in., 7-in. and 9-in. diameter stoneware pipe sewers,
manholes, overflow chamber, ventilating columns, and
other works, for the urban district council.—Mr. T. Jones,
surveyor :

—

J. White ax.imi

vr. Thorpe 797

A. T. Cowell 7.-,9

Dukes & Co., Wolverhampton.. 710

G. P. Trentham. Hancisworth 71.5

Currall, Lewis & Martin, Birmingham 698
Martin & Element, Smethwick " . . 675

SOUTH SHIELDS.—For the construction of a piiblic con-
venience and shelter, for the corporation.—Mr. L. Rose-
veare, borough eutrineer ;

—

S. Sherifl & Sons, South Shields, £1,185.

SOWBRBY BRIDGE.—For excavation and walling, tor tht
urban district council.—Mr. G. Wrigley, engineer :

—
D. Rawson, Norland £961
Hellewell & Shaw, Sowerby Bridge 577

J. Staves, Sowerby Bridge .

.

450
D. Brook, Halifax * 361

WALMEB.—For making-up work, for the urban district
council.—Mr. H. W. Barker, surveyor ;

—

G. Griggs, Ramsgate .. £1.07.5

Paramors, Limited, Margate 1,075

G. H. Benne & Son, Deal . 918
S. H. Jeflord, Walmer .

.

839

WANDSWORTH.—For repairs in part of Moyser-road,
Streatham, for the borough council.—Mr. P. Dodd, borough
engineer :

—

J. Mowlem & Co., Limited (£244 and 5 per cent above
schedule prices for extras or omissions).

t

WILTS.—Accepted for auntial repairs to council schools.
1913, for the county council.-Mr. J. G. Powell, count.v
surveyor :

—

Atworth.—Beaven & Son, Bradford-on-Avon.
Bromham.—Haslem & Son, Devizes.
Bremhill.—.Sutton & Son, Calne.
Brinkworth.—T. Gliflord, Brinkworth.
Chippenham, Ivy-lane.—Moody & Barsted. ('hippenliam.
Chippenham, Westmead (M.).—Gowen A Stevens, Ciiip-

penham.
Chippenham. Westmead (I.).—Gowen & Stevens. Chippenham.
Corsham, P. and I.—A. Skull, Corsham.
Corsham, Pickwick.—A. Skull, Corsham.
Corsham, Neston.—A. Skull, Corsham.
Corsham, Methuen.—J. Eastmond, Corsham.
Downtou.—C. Jenkins. Salisbury.
Donhead, St. Mary.—Biddescombe & Co.. Lndwell.
Donhead. Ludwell.—Biddescombe & Co.. Ludwell.
Dilton Marsh.—Holdoway & Cockell. Westbury.
Edington and East Coulston.—Holdoway & Cockell. West-

bury.
Great Cheverill.—H. Smith. Great Cheverill.
Highworth (I.).—J. Kilminster. Stratton.
Highworth iM.).—J. Kilminster, Stratton.
Luckington.—R. Sherborne & Sons, Luckington.
Milton Lilbourne.—H. Spackman, Milton Lilbournc
Pewsey (M.).—E. Howse, Pewsey.
Purton.—J. James, Purton.
Rodbourne Cheney.—Inge & Son, Swindon.
Rod Cheney Ha.ydon.—Inge & Son. Swindon.
Ramsbury (M.).—Hawkins & Co.. Ogbourne.
Ramsbur.v Axford.—Hawkins & Co.. Ogbourne.
Upper Stratton IB.).—J. G. Norman. Swindon.
Upper Stratton (I.).—luge & Son, Swindon.
Upper Stratton (G.).—J. G. Norman, Swindon.
Lower Stratton 'I.).—Dymond & Son, Swindon.
Stratton St. Margaret (M.i.—J. G. Norman, Swindim,
Shalbourne Oxenwood—H. Greenwood, Hungerford.
Trowbridge Newtown.—E. Linzey & Son, Trowbridge
Wanborough.—M. Payne, Wanborough.
Wroughton (G.).—J. Kilminster, Stratton.
Wroughton (1.1.—Hawkins & Co., Ogbourne.
Wootton Bassett.—Trow & Sons, Wootton Bassett.
Westwood with Ilford —W. G. Brewer, Trowbridge.
Malmesbury Secondary School.—A. Skull. Corsham.
Trowbridge Adcroft Girls' School.—E. Linzey & Son. Trow

bridge.

WORCESTER.—Accepted for work of piling for a river
promenade, for the corporation.— Mr. T. Gaink, eity
engineer :

—

Hobrough & Co.. Southgate-street. Gloucester.

MEETINGS.
9*cr*tari«« and othtrt will oblige by $ending

ftrrthcoming mettingi.
rlv n««c« fl/ dales of

16-19.—Institution of Municipal ami County Engineers :

Annual Meeting at Great Yarmouth.

APPOINTMENTS OPEN.
OITGHIN RURAL DISTRICT COUNCIL.
'-^ APPOINTMENT OF INSPECTOR OF

NUISANCES.
The Council invite applications for the appointment

of an Inspector of Nuisances to be made at their Meeting
to be held on Tuesday, the 29th July, lOl."., at No. 5

Bancroft, Hitchin, at S p.m.
The district has an area of about 59,865 acres and a

poptdation of about 18,666.

Candidates must not be less than 25 nor more than
45 years of age.

The salary will be £120 per annum, lising £10 per
annum to a maximum of £150.

Candidates must hold the Certificate of the Royal Sani-
tary Institute, or a Certificate from some other similar

examining body.

The OEficer appointed will be required to perform all

the duties of an Inspector of Nuisances mentioned or
referred to in the General Order of the f^ocal Govern-
ment Board dated the l^Lli December, 1910, together

with the Inspectiun of Dairies, Cowsheds, and Milkshops,

and the duties of an Inspector under the Housing
(Inspection of District) Regulations, 1910. He must
reside in some central part of th^ district, and 'wiU be
required to devute the whole of his time to the service

of the Council, keep all necessary bo ks and accounts,

and attend all Meetings of the Co'jncil. No allowance
will be made for traxelling or other expenses, but the

CV uucil will provide printing, stationery, and pcstages.

The Inspector will share an ofiice with the Surveyor.

The appointment will be made in the first instance for

a period of twelve calendar months, and will be subject

to the consent of the Lccal Government Board and to

the provisions of the said General < Uder of the 1 'Ith

December, 1910.

Applications, on forms to be oblained from the Clerk,

to be made in the Candidate's own handwriting, endorsed
" Inspector," to be received not later than the 19th July,

191.:;.

Dated this 2nd day of Jniy, lUlu.

(By order of the Coimcil)

A. E. PASSING HAM,
Clerk.

5 Bancroft, Hitchin, Herts. (612)

pITY OF COVENTRY.^ ENGINEERING ASSISTANTS.
The Corporation of the City of Coventry are jrepared

to receive applications lor the following appointments :

—
(1) An Engineering Assistant at a salary of .£15tl per

annum. Candidates must be thoroughly qualified

persons, not less than 25 years of age, an:l must have
had experience in important general works of a Munici-
pal Engineer's Office.

(2) A Junior Engineering Assistant, at a salary of

£80 per annum. Applicants for this appointment must
have had experience in a Municipal Engineer's Office,

and be good draughtsmen, and able to survey and level

accurately.

Applications, in Candidate's own handwriting, stating

age and full details of experience, accompanied by
copies of not more than three recent testimonials (which
will not be returned), and endorsed " Engineering
Assistant" or " .Tunior Engineering Assistant" as the

case may be, to be sent to the undersigned not later than
Wednesday, the 16th July, 1913.

Canvassing, directly or indirectly, will be deemed a

disqualidcation.

J. E. SWINDLEHUKST, minslcl.,

City Engineer and Surveyor.

Saint Mary's Hall,

Coventry.

July 2nd, 1913. (611)

rpHE BOROUGH OF DAVENTRY.
-L Wanted, a Working Foreiiuiu and Storekeeper
to take cliarge of Road and Footpath Repairs,
Scavenging, Sewer.<, itc, and to keep Stores' Account
and Time Sheets.
Applications, stating age, experience and salary

required, to be sent, with eoijies of three recent testi-

monials, on or before .Inly 17tli, 1913. to Frederick
Willoughby, Town Clerk, Daventry. '

(599)
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HINCKLEY KURAI; DISTRICT COUNCIIi.

APPOINTMENTS OK HIGHWAY 8URVEY0U
AND INSPECTOR OF NUISANCES.

The Hinckley Rural District Council invite appli-

cations from qualified persons not under 30 years of

age, for the appointment of

—

(a) Highway Surveyor.

(6) Inspector of Nuisances.

The Highway Surveyor's duties will include the

Supervision, Maintenance and Control of the whole ot

the Council's Roads, Sewers, Sewage Disposal " orks,

Water Supplies, New Streets and Buildings, and the

general routine work of a Surveyor's Department,

including the keeping of all Wages Accounts and Store

°The' successful Candidate will also be required to

prepare all Plans, Quantities, Specifications, and

Estimates in connection with his Department, and

must reside in the District and provide a bicycle.

The Salary will be £100 per annum, and the person

appointed will be required to give security in an

approved Guarantee Office for £200, and to devote the

whole of his time to the duties, and not undertake

any private work.

The appointment will be terminable by one month s

notice on either side.
• , ,

The Inspector of Nuisances will be required to

i)erform the duties of an Inspector under the Public

Health Acts. Factory and Workshop Acts, Dairies,

Cowslieds and Milk'shops Orders, Petroleum Acts.

Canal Boats Acts, and th.. Council's By-Laws, to act

as the Designated Officer under the Housing (Inspec-

tion of Districts) Regulations, 1910, to superintend

the Scavenging of all tire parishes in the District, and

to carry out such other duties as the Council may from

time til time direct.

The District comprises 11 parishes, and about

17,903 acres, with a population of about 13,830.

The person appointed will be required to devote the

whole of his time to the duties, and must not under-

take priva'te work, and must reside in the District and

provide a bicycle.

Candidates must possess a Certificate of Competemy
from the Sanitai-y Inspector's Examination Board, oi

the Royal Sanitary Institute, and also have a thorough

knowledge ol building and drainage plans.

The Salary will be £120 per annum, and the appoint-

ment will be subject to the approval of the Local

Government Board.
Applications lor either appointment in Candidate's

own handwriting, stating age, and enclosing copies of

three recent testimonials, to be sent to the undersigned,

endorsed either " Highway Surveyor." or " Inspector."

not later than noon on Wednesday, the Ifith .luly. 1013.

No applicant can apply for both appointments.

Canvassing, directly or indirectly, will disqualify the

applicant.
JOHN AY. PRESTON,

Clerk to the Council.

1ITY OF SHEFFIELD.

Church-street,

Hinckley.
July 1, vnii. («04)

WATER DEPARTMENT.

CONSTKUOTION OF EWDEN YALLEY
RESERVOIRS.

THE URBAN DISTRICT COUNCIL OF
HASLEMEEE.

APPOINTMENT OF HIGHWAYS FORKMAN.
The Urban District Council of Haslenierc invite

applications from persons not exceeding 45 years of

age for the post of working Highways Foreman, at

a weekly salary of Twenty-seven Shillings.

Candidates, who should be cyclists, must have had
Iiractical experience in road tarring and the eoiistruc-

lioa of highways with tarred niaeadani. They must
also be competent to lay kerbing and paving, keep
time-books, and generally supervise the work of con-
struction, repair, maintenance and scavenging of high-
ways.
Forms of application may be obtained iii>on receipt

of stamped, addressed foolscap envelope.
Applications, accomiianied by coiiies of three recent

testimonials, must reach the undersi^'ned not later
than 12 noon on Tuesday, the 22nd July, 1!»I.'!.

(By order)

A. G. WHITCIIKK.
Clerk to 111,. C.iniril.

Town Hall,

Haslenicie,
Surrey.

July '.) l'Ji:j. (028)

ASSISTANT ENGINEERS.

The Water Committee invites applications for the

appointments of First, Second, and Third Assistant

Engineers in connection with the Construction, by

administration, of two Reservoirs, one of a capacity

of 1,050 million gallons, and the other of 562 million

gallons.

Salaries, £.3iiil, £200. and £150 resi)ectively.

FIRST AND SECOND ASSISTANTS.—Applicants
must be properly qualified and competent Engineers,

and have had practical experience in the design and

construction of impounding Reservoirs, with earth

embankments, including the setting out of work

and the control of men.
THIRD ASSISTANT.—Applicants must be good

Surveyors, and experienced in the preparation of

plans and specifications for works of Reservoir Con-

struction.

The persons appointed will be required to enter

upon the duties at once, reside upon the works, and

devote the whole of their time to the service of the

Corporation.
Applications, stating age, qualifications, and expe-

rience, accompanied with mpks of testimonials, and

endorsed 1st. 2nd, or 3rd "Assistant Ewden Engi-

neer," to be sent to me not later than Friday. 35th

July.
Canvassing will disqualify.

WILLI.VM TERREY,
General iManager.

V.'alerwoiks Ottiec,

Town Hall.

Sheffield.

July 5, l'.)13. (BIT)

ORBURY URBAN DISTRICT COUNCIL.
Sewage Works Foreman, 37s. 6d. per week.

Particulars may be obtained on application to Mr.
W. Sugars. Engineer and Surveyor. (620)

WANTED, Experienced Surveyur as Tenipoi-aiy

Assistant, for not less than 12 months, in a

Municipal Engineer's Office ; inu.st be a good draughts-

man, accurate surveyor and leveller, competent to ex-

tend or revise the Ordnance Survey, and to prepare

plans, sections, details, estimates. Salary at the rate

of £120 per annum.—Apply to Box 1,269, office of The
SvRVEYOR. 24 Bride-lane, Fleet-street, E.C., enclosing

collies of testimonials. (625)

EX-PUPILS AND ASSISTANTS.

ASSIST.\NT, 25, r.A.S.I., passed I. of Mun. A
Cty. Engineers. ,\iticled to Architect and Sur-

veyor. 8 years' expeiicnce, Building Construction.
Steelwork : accurate draughtsman, surveying and
levelling; supervision.—Box 1,268, office of The Srn-
VEYOR, 24 Bride-lane. Fleet-street. E.C. (624)

TENDERS WANTED.

THE URBAN DISTRICT COUNCIL OF
haslemere.

tendeks foi; granite.
The L'lhaii District Council of Hasleiuere invito

Tenders lor the supply and delivery of Three Hundred
and Fifty Tons, more or less, of U-in. Broken Granite,
to be supplied before September 29th next.
Forms of Tender may he obtained from the iinder-

.signed upon receipt of a stamped and addressed
foolscap envelope.
Tenders, endorsed " Tender for Granit«," must reach

ine not later than 12 noon on Tuesdav, the 22nd Julv,
1913.

The Council do not bind themselves to accei)t the
lowest or any Tender, and reserve the right to allot
the Contract as they think fit.

HOWARD V. SNOOK.
Survevor to the Council.

Town Hall,
Haslemere.

Surrey.
July 9, 19f.!. (()2'J)
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Minutes of Proceedings.

The development of motor ti'affic

Recent Develop- in city streets lias tended to make

"""watering*
certain methods of street watering
more effective tlian tliey would

otherwise have been. The higher speeds of vehicles

and the smaller diameters of the wheels have greatly

increased the effect of the wheels in driving street

dust to right and left of the vehicle, wliich means
that the dust affected by two or more streams of

traffic is rapidly driven towards the kerbs. 'I'lie

effect of ci'oss winds is often more important, but it

is less reliable. The traffic not only tends to drive

the dust towards the kerbs, but it also tends to keep
it there. The wind, on the other hand, may be so

definitelj- a cross wind in one direction that it has

a similar effect, but if it be a little too strong it

may drive the dust over the kerb and on to tlie

footway. Should it be changeable in direction—or,

what amounts to the same thing within a city,

changeable in force— it ma}- drive the dust away
from the kei'b again and spread it about the

cai-riageway. Since winds which are variable both

in force and in direction often prevail in hot, sunny
weather, it is desirable that the dust which has
accumulated near the kerb should be dealt with as

quickly as possible. Merely to sprinkle it is of

little avail, and it would require a large foice of

wateicarts to keep it constantly damp ; and it has
been found much better to adopt one or other of two
quite distinct means of dealing with it. One method
is to use a laige quantity of water in such a way
that the dust is driven close up to the kei-band is at the

same time thoroughl}- wetted. In this case a single

large spra^", like that irom the rose of a gardenei-'s

water-can, is used, the distance at which the eai't is

kept from tliekerb, and the angle at which tlie spray
is dii'ected against the suiface of the road lieing

such and so related that a strip of the required
width is thoroughly wetted and cleared of dust.

Sometimes the dust is driven towards tlie kerb,

sometimes it is only sufficiently' damped to resist

being blown about by tlie wind, being in the mean-
time gradually moved towards the kerbs by the
wheels of passing vehicles. If a sufficient quantity
of water is used the dust may be driven right up
against the kerb and carried along to the guUeys.

Under other circumstances a different method is

preferred. Instead of a spray, the cart is provided
with a single jet of large bore, which bears down
upon the road at a flat angle and at right angles to

the direction of movement. The cart, or motor-
wagon, is driven at such a speed that the front of

the stream which is established alongside the kerb,
is fed with material by the advancing jet, which
drives the material into the diiect path of the
stream. The dust and light, strawy material aie
can-ied rajiidlj' along w-ith the stream, and is either

deposited at the gullejs or carried down them. For
this method to be effective on a flat gradient it is

necessary that the cart should proceed steadily and
rapidly, and this way of dealing with the dust

cannot therefore be so well carried out in crowded
streets as it is on wider thoroughfares with less

traffic. At the same time it should lie noted

that the deviation necessary to avoid a vehicle

standing near the kerb does not prevent the jet of

water from being effective, since it is directed with

considerable force. The object of this brief note is

to draw the attention of municipal engineers generally

to a lu'actice which some of them have developed with

considerable .success. The two methods together

cover a wide range of conditions, for in each case

we have three main variables—the rate at which

the watei- flows from the nozzle, the angle at which
the jet .strikes the roadway, and the speed of the

vehicle. These suffice to make these methods adapt-

able to varying conditions as regards gradients, the

quantity and nature of the dust, and the density of

traffic in a street.

* * *

_ . . 1 he recent case of JJuuulass v.

with
-^'''^^ ^''"*"" ^'''''^'^ Co«nci(noted

Urban A^l'thorities.
^"

^''^.l* ^^'f,^
'^

.^^f^' f ^^l
!%°*

considerable interest. lirieiiy,

this was the case of a claim by an engineer for

services rendered to the iirban district council, as

successors to the Ehyl Improvtment Commissioners,
in preparing a valuation of Rhyl Pier and estimates

for its repair and extension. The urban district

council pleaded the absence of a pealed contract

between them and the plaintiff'. Tliej' also alleged

a verbal agreement hj the plaintiff' to accept a sum
very much less than that claimed in the action, but
this was denied by the plaintiff', and was disregai'ded

by llr. Justice Joyce, who decided in tlie ])laintiff"s

favour, upon the evidence afforded by the minutes
of the resolution appointing him and the corre-

spondence. A precedent for the decision was found
in the case of Lawford v. Billen'rni/ Jiural iJistrict

Couna^la^O^. 1 K.i3., 77:2; The Sikvevuk, Vol. xxiii.,

p. 4-iS}. That case established a very important
exception to the general rule of law that a contract

with a coi'porate body of any kind must be undei-

seal in t)ider to be binding, viz. :—That the absence
of a .sealed contract is no answer to an action for

work done whei-e the following state of things

exists, viz :— (1) The woik is necessary for the pur-

poses for which the coiporation was created
; (2)

Orders are given by the corporation for the work to

be done to carry into effect such purposes ; and (o)

the work is accepted liy the corporation and the

whole consideration for payment is executed. That
case however, important as it is, only applies where
there is no statutoiy enactment making it obligatoi-y

to have a sealed contract. In the present case, the

defendants being an ui-ban authority, it «iis con-

tended that sec. 174 of the Public Health Act, 1875,

applied. That section (it will be remembered)
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pi'ovitles that with respect to contracts made by
an urban autliority under that Act every conti-act

made by an urban authority wliereof tlie value

or amount exceeds £bO shall be in writing and
sealed witli the common seal of such authority.

At fiist sight this would appear to distinguisli

the case from tlie Billeiicay case (wheic the

defendants were a rural authority) and to be

fatal to the plaintifF"s claim. Mi-. Justice Joyce,

however, got over this difficulty by holding that the

contract with the plaintiff was made by the council

not as an urban authority but as successors to the

Rhj-1 Improvement Commissioners and in exercise

of their powers under the Rliyl Improvement Ac(s.

Hence tlie Public Health Act did not apph', and the

case was governed by Lau-fonl v. BiUeriaiy Itural

District Council (nbi siqira). The distinction, it

will be seen, is rather a fine one ; and, as obseived in

the Snlicitor'e Journal for 2Sth June, "the liability of

a local authorit}" should not depend upon the source

of the powers under which they are acting. Either
the relaxation of the rule requiring the seal should

be possible in all cases or none." Although the

engineer was thus successful in his action, it was as

it were " by the skin of his teeth ;

" and the moral
to be drawn by engineers and surveyors who render
services to local authorities is that they should take
care in every case to have a sealed contract.

* * *

Tlie presidential address deliv-
Institution

gj.gj| ,3 j^jj. J ^y CockriU,
°' """L^'Pf.' *"" M.TNST.c.K., at the annual meeting
County Engineers , ., -. ',., ,. c -\t ^

gj 01 the Institution ot Miiiiicijial

Great Yarmouth. "-"'^ County Engineers on Wed-
nesday was a model of its kind,

ina.smucli as it dealt with some of the most important
topics of general interest to those who are engaged
in municipal engineering woi'k at the present time.

First of all there is the notable and gratifying reduc-
tion in the death rate which has taken place in

recent years. This is very direct evidence of much
good work accomplished, but at the same time it

should act as a stimulus to further eifort, inasmuch
as medical authorities are universally of opinion
that the lowest possible rate of niortalitj- has bj' no
means yet been readied. If the best possible work
is to be done in the future, however, it is essential
that tliose whose administrative duties are likely
to bring them into conflict with interested parties
should be strengthened in independence by some
guarantee of security of tenure. What has already
been done by the liCgislature in the case of the
medical oflicer of health and inspector of nuisances
should also be done in regard to the surveyor. As
Mr. Cockrill very truly pointed out, a high standard
of professional fitness is the fii'st steji towards
attaining Local Government Board recognition, and
the appointment of unqualitied men must always be
regarded with disfavour. The new jji-esident also
had some very pertinent remarks to make upon the
gigantic and ever-increasing expenditure of our local
authorities, a matter in regard to which he made
some interesting suggestions. Dealing with road-
making, he pointed to" the great value of the Sidcup
experiments, and endorsed the suggestion made by
Colonel Crompton that annual reports of the sur-
veyors should set forth full particulars as uniformly
as possible, with the details as to materials, method's
and costs, with summaries of practical results classi-
fied according to amount and character of traffic.

In concluding, Mr. Cockrill made a graceful refer-
ence to the great success achieved by the institution
under the leadership of his predecessor, Mr. R. J.
Thomas, m.inst.c.e. We join with our readers in
wishing 5Ir. Cockrill an equally successful year of
office.

The annual report of the institution is a record
of a most successful year's work, and reveals the fact
that not only is the financial position most satis-
factory, but also that the membership at the present
time is the largest in the history of the institution.
The work which is accomplished by the institution I

for the benefit of the members is bj' no means con-
fined, to the meetings which are held in various

centres for the discussion of papers .ind visits to

municipal engineeiing works. Among the numerous
matters in regard to wliich action has been taken by
tlie council are the giving of advice as to pupilage
and the acquisition of more commodious new offices.

The council have also had under consideration the
establishment of a mutual defence fund—a proposal
which has aroused much interest. The reports of

tlie district honoraiy secretaries which are iiicoi'-

porated in the council's report show that much good
work has been achieved under the revised constitu-

tion. Altogether the piesent position of the institu-

tion reflects great credit n|)on the president, the
officers, and the council, who have been mainly
I'esponsible for the success of the year's activities.

In our last issue we reported in

^"^at Leek*'""
1'^^'* *^^® ^''^7 interesting meeting
of the Institution of Municipal

and County Engineers held recentlj- at Leek. The
attendance was not a veiy large one, but, as was
observed by Mr. Thomas Mason, J. P., the chairman
of the district council, this was no doubt due to the

geographical position of the town. In giving a

cordial welcome to the members of the institution,

Mr. Mason made a modest reference tn the possi-

bilities of a town of the size of Leek from a muni-
cipal engineering point of view. The value of visit.s

to the smaller towns was, however, emphasised in

the reply of the president, who very truly pointed
out that, as the majority of the members represent

the smaller towns, it is to them an education to go
to towns of that size rather, possibly, than to the
larger towns, ^\here the work is not so evident and
the details are not so elaborately* planned. An
excellent paper entitled "Leek and its Municipal
Works '" was submitted to the meeting by Mr. W. E.
Beacham, the town surveyor and water engineer.

We complete the reproduction of this in our present
issue, so that any extended comment is unnecessary.

Tlie autlioi' first gave some account of the historj',

geology, and statistics of the district, and of the
important pait which the silk industry has played in

its development. In regard to highway administra-
tion, the substitution on the advice of Mr. Beacham
of Leicester granite for the local stone macadam
which had formerly been used was undoubtedly a
wise act on the part of the council. Alany streets

have been made up under section I-jO of the Public
Health Act, 1876, and a great deal of work has
been accomplished in the execution of important
street improvements. The zeal of the district

council foi- the welfare of the town is shown by the
varietj' of woiks executed and undertakings that
are being carried on by the council. Sewage dis-

posal, water supply, gas and electricity supply are
all in the hands of the council. The town also

posses!5es a town hall, isolation hospital, cemetery,
tire-engine station, allotments, two recreation
grounds, two underground conveniences, public
library, and public baths. When it is remembered
that the population is estimated at 17,000, and
that the total rates are only Gs. Sd. in the pound,
it will generally be agreed that the town of Leek is

to be congratulated on the efficient administration
carried on by its council and engineer.

It is expected that the State
Highway ^f lUiuois will soon be numbered

in lllfnois.
among those in which the develop-
ment of highways is carried out

hy a central department, in this case contributing
half the cost of constructing permanent roads and
taking au active part in the work of road-making.
At present the annual sum at the disposal of the
State Highwaj- Commission is a very small one,
but the new Bill, which has already passed the
House of Representatives, provides for an imme-
diate appropriation of £1-10,000 annually for the
next two years, and for the appointment of a chief
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engineer and an assistant. Pur contemporaiy

Eiii/tneernig and Cuntiactinii points to tlie work
already done by the pre.<!ent chief engineer and his

staff as liaving placed the State in a position to

liegin the work nf road-making " in an intelligent

manner, and in a way that will avoid the mistakes

made by some of the States when they began the

building of State-aided roads." Those readers of

Tub Surveyou who are specially studying highway
developments in the United States shonjd turn to

page 397 of our issne of Februarj- '28th last, and

mark the date of to-day "s issue against the reference

to Illinoi.o. Points that are worth attention arc

that the Bill provides procedure imder which the

county will take the initiative in establishing the

now or improved roads, and that after the proposed

work has been approved by the Commission it is to

be taken under the control of the State, all contracts

let by the State board and county board, acting

jointly, being carried out \inder the direction of the

Commission, I'epresentcd in each county by the

county superintendent of highways. The principle

of linking central and local administi'ation in this

manner seems to be woi'thy of consideration in

other countries.

Among the sectional presiden-

^r^.nt^^Ll**'*' *'i»l addresses which were deliv-
Congress.

i , ,i i cered at the annual congress ot

the Royal Sanitary Institute at Exeter last week
were two which will appeal specially to municipal

engineers. We refer to those of Mr. H. Percy

Boulnois, M.lNST.c.K., who presided over the Engi-

neering and Architecture Section, and Dr. George
Reid, under whose chairmanship the Conference

of Medical Officers of Health was held. The
selection of Mr. Boulnois as president of this

section was peculiarly appropriate, not onlj' by reason

of his long and honourable service as a municipal

engineer and with the Local Government Boai-d,

hut also because the meeting of the c.mgress coin-

cided with the fortieth anniversary of the appoint-

ment of Mr. Boulnois as city surveyor of Exeter.

The last occasion when the congress was held in

Exeter was in 1S80, and the theme chosen by Mr.

Boulnois for his address was the irayjrovements

which have been made in sanitarj- engineering and

ai'chitecture since that date. In an eloquent

passage he declared that these sciences have no

iinality, and that while we can look with some satis-

faction on what has already been accouipli.shed, when
we see the dirt and .squalor in which so large a pro-

portion of our population .still live, we realise (hat

up to the ]>resent we ha\e only just touched the

fi'inge of the great problem before us.

Dr. Reid's address was entii'ely devoted to a plea

for the wholesale alxilitiou of the priv^- midden
system in urban areas, and radical improvement in

conservancy methods in rural areas where such are

necessary. The adoptive clauses of the Public

Health Acts (Amendment) Act, 1907, which deal

with this matter are excellent as far as they go, but

the evil to which Dr. Reid I'efened is so extensive

that drastic compulsory j)owers are needed if it is

to be adequately dealt with. It is astonishing fo

reflect that the pail system is still in opeiatiou in a

town like Wolverhampton, having close upon IOO,OOU

inhabitants, if the Royal Sanitary Institute were

to move towards securing legislation upon the lines

suggested by Dr. lieid thej' would be adding one

more to the many debts which the public already

owe them for past services.

deration as an
Aid in Sewagre
Purification.

Various attem])ts Imve been
made at different times to secure

increased efficiency in sewage
filters by artificial aeration. In

so7ne cases air has been forced through the filters, in

others it has been blown into the sewage itself, but

none of these methods have come into general use.

Definite experiments on similar lines were, however,

commenced in April, 191-, at the Lawience Experi-

ment Station of the Massachusetts State Board of

Health, U.S.A , and the results are'now published in

an article by Messrs. H. W. Clark and G. O. Adams,
in a recent issue of the Knijinei^iinti Heconl. From
the particulars given it appears that a current of air

was either drawn or blown through the sewage before
it was delivered to the filters, with the result that
similar sand-filters, of the Massachusetts type, deal-

ing with the same sewage, were capable of etficiently

purifying from sixtoeight times asmuch sewage when
it was aerated as without aeration. In the case of

percolating filters aerated sewage could be treated at

three times the rate of unaerated sewage. These
results ai-e striking, but one thing is lacking, and
that is the cost of the aeration. Although in the case

of the percolating filters the period of aei'ation was
reduced to six hours per day, it is obvious that the
cost must be considerable and continuous, and it

would be interesting to know how this annual outla}'

for aeration, when capitalised, compares with the
initial expenditure for filters capable of dealing with
the same volume without aeration.

The volume of aerated sewage dealt with by the
percolating filter was about 43^1 gallons per cubic

yard per day, and the aeiation was carr ed out in a
tank containing slabs of slate placed about 1 inch
apart. It is not clear whether these slabs are placed
horizontally as in the Dibdin slate beds, or veriicall}-

as the colloidors in the Travis hydrolj'tic tank, but
it is stated that the slates and sides of the tank soon
became covered with a compact brown growth which
appeared to collect mechanically practically all the
suspended and colloidal matter in the sewage. In
the past the difficulty has been to devise an efficient

method of aerating sewage, and as this system shows
satisfactory results further details would be welcome.

]\Ir. H. R. Hooper, the Local
Profits from Goveinment Board inspector, has

Undertakings. '^een tlropping a word m season to

the Sheflield Corporation on the

question of the disposal of the profits from muni-
cipal undertakings. It is a much-debated point

whether such surpluses should go to the reduction of

the price of the commodity supplied, or whether the

rates should reap the benefit. There aie enthusiasts
— extremists they might be termed— on both sides

who make use of some very ingenious ai-guments in

support of their own particular views. Undoubtedly
the temptation to vote profits in i'edu(^tion of the

rates is popular with the oi'dinary citizen, and
councillors who in the municipal sense live by leave

of the po]>ular vote are prone to be thus tempted,
even to the extent sometimes of being more than
generous to the rates and less than just to the under-

taking from which the mouey is dei'ived. Mr.
Hooper was engaged in taking evidence with
respect to a loan for electricity purposes, and he did

not hesitate to range himself on the side of those who
would keep the money earned by municipal under-
takings for the development of such undertakings.

There could, he said, be no greater benefit to a city

than to give cheap power and cheap light. They
were commodities which were the very life-blood of

a manufacturing centre like Sheffield, for thei'e was
no surer way of bringing work into the city. If a

corporation devoted the profits of their undertaking
to other purposes and had to borrow in order to keep
their undertaking going, then of course they had
got hold of the wrong end of the stick so far as

progress was concerned. Compared with this the

relief of the rates was only a small matter in which
by far the greatest beneficiares were the large

property owners. This is certainly not a new
doctrine, as was suggested by an official in the course

of the proceedings, though it; may not be so generally

recognised as its soundness and far-seeing deserve

that it should be. It is the application of the

business principle to municipal as to ordinary com-
petitive undertakings, and it stands in the end for

commercial pi ogress no less than for genuine rating

economy.
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A Workman's Cottage for £150.
By FRANK H. HEAVEN, f.e.i.h..\.

Much si)ecuiation i.s rife as to the possibilit.v of

building a cottage suitable for a working man and
a moderate sized family for the niode.'^t sum of £150.
Many words have been said for and against tlie po.s-

sibility of doing so. I should lilje to add a few
more words as my opinion to the many wliich have
gone before.

To accommodate a working man and liis family the
house must lie of a good size, and contain a largo
living room, a iilace for washing-up and doing tlie

flirty ho\iseliold work, together with a place for

storing the food of the family, a coal store, and a
water-closet close to the house, and at least three
bedrooms of a convenient size, and if possible a
bath-room. All working men are not colliers, and
cannot look forward to the future when baths will be
provided for them at their work, so provision must
be made for the ablutions of the man and his family
at liome.

Perhaps the three facts that weigh heaviest in
counting the cost of a house are : The rate of in-
terest at which money can be borrowed, for, usually,
the working man has only a part of the purchase
price at hand ; the cost of the land, whether freehold
or leasehold; and the cost of materials.
A cheaper rate of interest for the borrowing of

money would go far to ameliorate the present over-
crowding, so would a reduction in the cost of land,
especially in ground rent, which is a permanent
charge upon the house, even after the purchase price
has been cleared.

Any change in these two latter, however, seems tn
be far distant, and can only he effected by the State
or the municipal authorities subsidising the working
man in the matter of lending money at a cheap rate
for the i)urpose of building his house : or by the
State or municipal bodies purchasing land and then
leasing it at a reduced rental to prospective build-
ing owners: but both these methods are tainted with
the principle of the community helping the indi-
vidual, so the only way left into which we can look
for any appreciable saving is the cost of the mate-
rials for the building of the house.
Many methods have been put forward towards

this end. but none have been accepted in anv general
manner, and all are made by way of experiment.
One method I should like to call the attention of

readers to is of recent invention, and is known as

weather-resisting as the ordinary brick, and is rein-

forced to resist the stresses and strains brought

QliOL^NDriooR PuiN scni^:

Design for Workman's Cottage to Cost £150.

(Copyright of Frank fl. Heaven, a.r.i.b.a., p.a.s.i., Aberkenfig.)

upon the walls from the floors, roofs, and other
superimposed weights, liy means of iron rods placed

G130UND nOO!e PLAN. r/ji-srrioop plan

Design for Group of Four Cottages to Cost £450.

(Copyright of frank H. Heaven, a.r.i.b.a., p.a.s.i., AberkenBg.)

reinforced brickwork—that is, the walls are made of i in such positions as to best t«ke and suecessfullv
bricks of a special design, thin, but equally as I resist these strains, and making such thin walls
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MS strong as thicker bricks or stone walls, Init at

less than half the cost.

The author has prepared a design for a cottage,

suita!)le for a working man and his family, contain-
ing, as he helieves, all the aeconiniodation necos-
sary, as follows:—
A living room, 14 ft. 11 in. liy VS ft. 4 iji. to face

of fire breasts.

A kitchen, 13 ft, 4 in. by ft. 8 in. to face of fire

l)reasts. and containing a fire stove, copper, gas
stove, and sink.

A larder, C ft. by 3 ft. 9in.

A coal shed and a water-clo.set. each 4 ft. U in.

by 2 ft. 9 in.

Front and l)ack entrance lobbies on ground floor;

and
Three bedrooms, each with a fireplace, mea.snring

13 ft. 4 in. by 9 ft., 10 ft. 1 in. by 11 ft. 11 in., and
b) ft. 1 in. by 11 ft. 11 in. respectively: and
A bath-room 6 ft. OJ in. by 5 ft. 9 in., containing

a fnll size bath and hand basin.

.Ml contained under one square roof.

The construction is sound and on economic but
sanitar.v principles.

The floors are of G-in. cement concrete with U-in.
grooved and tongued floor boards on pitch and tar

in living rooms, and 6-in. by 6-in. quarries in

lobbies and kitchens, &c. ; the out-offices have
floated cement concrete floors. The upper floors have
l}-in. grooved and tongued boards on joists.

The walls are of hollow construction, faced with
4-in. waterproofed rough cast externally, and cement
plastered internally.

The roofs are tiled with patent weather-proof
interlocking tiles and well over-hung walls.

A house containing the above accommodation, and
con.strucfed as indicated, would be built for £147, a

saving of 20 per cent on the cost of 9-in. brick
walling, 4i-in. brick partitions, and slate or tiled

roofs.

Such a house could reasonably be let for 5s. per
week, and secure a fair return on the money, as
will be seen from the following particulars:—
Average cost per annum for interest and repay-
ment of capital : Interest on £1.50 at 5 percent

;

a sinking fnntl of £3 10s. per annum invested at

5 per cent for sixty years ...

Groiii.d rent

Kates at lis. in the £ on £.5 15s. rateable valne
Water rent
Fire insurance, £150 at Is. 6d. per cent
Repairs at 1^ per cent on £150

A rent of 5g. per week brings in

d.

5 G 8
1 10

. 3 3 3

9 8

. 2 3

. 1 17

£12 9 4
. 13

Mr. Heaven has also in hand a design, shown
herewith, for a block of four houses, which jirovides

for a living room 15 ft. by 16 ft., a scullery 8 ft. C in.

by 6 ft., a coal shed and a water-closet, each G ft. by
3 ft., and a larder Oft. liy 3 ft., on the ground floor;

and three bedrooms, measuring 12 ft. by 9 ft.

each, and a bath-room 6 ft. by G ft., on the first floor.

The estimated cost of the four houses is .C450.

Cranite-sett Paving in Camberwell The borough
surveyor of Camberwell, Mr. W. Oxtoby, m.inst.c.e.,

reports that the actual cost of paving with granite
.setts the west side of Peckham Rye was £10,039, which,
making consideration for the cost of work not included
in the original estimate, coincides so nearly with the
estimate as to bring the cost out at par. The total

area of carriageway actually laid was 10,459 yds. super.,

whereas only 10,000 yds. super, was estimated, it

being discovered, on executing the work, that a greater
width than that taken for the southern portion was
necessary ; therefore, although an extra 459 yds. super,

has been laid the estimate has not been exceeded.
The total weight of stone used was 2,050 tons, and
1 ton of stone paved Syn yds. super. The total cost

of the stone was £5,588, while the total cost of foun-
dations and laying was £2,982. The cost of stone per

yard super, was 10s. 8d. ; the cost of foundations and
laying per yard super, was 5s. 8id.; the total cost of

roadway per yard super, was 16s. 4Jd., and the esti-

mated cost of roadway per yard super, was 17s. The
work was executed during the winter months when
the men were working their shortest hours. It was
also carried out in three sections, the work being
dosed down at Easter and Whitsun so as to afford

every possible convenience to the tradesrnen and the
tiafhc at these seasons.

THE ROAD BOARD.

GRANTS TO HIGHWAY AUTHORITIES: ELEVENTH LIST.

During the months of April, May and June, 1913,

the Road Board, with the approval of the Treasury,

have made advances amounting to £20;), 262 from the

Road Improvement Fund to county councils and other

highway authorities as follows :

—

£160,973

30,628
4,076

9,085
.500

For road crust improvements
For road widenings and improvement of

curves and corners...

For road diversions

For reconstruction and improvement of

bridges
For construction of new roads and bridges ...

The total grants up to .Tune 30, 191.3,

follows ;

—

For road crust improvemejits

Foi- road widenings and improvement of

curves and corners

For road diversions

For reconstruction and improvement of

bridges

For construction of new roads and bridges

Advances by way of loan have also been arranged

to the sum of £229,643. In addition, further advances

amounting to about £1,870,942 have been indicated to

highway authorities towards works oi road con-

struction and improvement.
The total amount paid into the Road Improvement

Fund from the constitution of the board up to

.June 30th, amounted to £3,556,995. The total

advances made and promised up to June .SOtli was

£3,435,233. The b.alance now available for grants and

loans is £121,762.

Advances from the Road Improvement Fund.

£1,073,037

118,6.36

28,335

.53,562

61 ,078

Improve
Widen-

New
oads ard

County or meut of cnrncra bridges
Total.

County Borough. road
crusts.

ind diver-
sions.

mdrecoti-
structioii

if bridfjef-

Enolakd. £ £ £ £
Bedfordsliire .5,017 1«7 — .5,804

Bradford (Co. Borougli) 7,82i — — 7,822

Brighton (Co. Borough)
(Jbeshire

2,000
1,23.5 1,4.59 z 2,000

2,694

Cornwall 12,1*4 — — 12,134

Devon 1,082 — 350 1,432

Essex
Isle of Ely
Kent

1,600

337 z 3.37

1,600

2:5,835 11,329 — 35,164

Leicester 5,3fi2 — — 5,362

Liucs (Kesteven) 2,4fi6 196 — 2,662
800Lines (Holland) 800 —

London (Area of the Metro-
politan Police District)*..

Monmoxith
22,278 2,0C0

1,050
24,278
1,0=0

Norfolk G7« — — 676

Northampton 4,125 480
30

150 4,765
30Nottingham

Somerset 0,.'!G7 2,493 5iU 12,360

Suffolk (West)
Surrey
Su.s8ex (West)

6,437
824-

14,«:0

4,;co z
6,4:i7

5,22

1

u,(m
600Worcester omi —

Worcester Borough
Yorks (W. Biding)

.5(111

9,502 4,833

.500

14,395

WiDlt.s.

Carnarvon _ 100 — 100

Flints I,SWI luo 1,!'0*)

Montgomery 0,.500 ~ ~ 6,50tl

SCOTI.iNB.

Aherdeen 4,650 — — 4,050

Argyll
t lackmannan

2,200 z li.SiM)

2,200
2,.500

Caithness 1,.575 — inj 1,680

Dumfries (T.C.) eo — " 50

Dumbarton 224 224

Fifcsliire — 600 — 500

Forfar ...
f-27 — — 827

Haddington 7;J2 31 37 800

2,040 — — 2,040

Renfrew 1,014 — — 1,014

Eos3 and Cromarty «75 — — 675

Stirling 3,6.57 — — 3,0o7

Sutherland 3, no ~ ~ 3,400

iKELiND.

Armagh (.73 _ 60 933

Cork 937 — — 937

Clare 2.368 — — 2,358

Dublin — 1,600 — 1,500

Leitrim 100 — — 100

Queen's
Tipperary (S.B.)

Wexford

800
1,206

2,505

-
-

80C»

1,296
2,.505

• This amount of £24,278 is part of a total sum of £280,000 now in

course of distribution in Greater London, and is made up as follows ;—

Hackney, £6,778; Fulham, £5,000; Woolwich, £6,000; Weslminster,

£3,000 Homsey, £500 ; Tottenham. £250 ; Edmonton, £500 ;
Finchley,

*1,500 ; Walthamstuw, £2,200 ; Bexley, £550.
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Third International Road Congress.

REGULATIONS FOR FAST AND SLOW TRAFFIC ON ROADS.

At tlie recent International Koad Congress Mr.

Joynson Hicks, m.p., jnesitletl over the second section

(Siib-section C) held at the Institution of Mechanical

ICngineers, the sul)ject being Question 7, dealing with

regulations for fast and slow trafiBc on roads. So far

as the large towns were concerned he said the neces-

sities of the case had provided them with good roads ;,

but he thought it was very essential that they should

discuss the regulations needed to enable them to make
the best use of the good roads when they had them,

and how the traffic regulations could be best adapted

and carried out in the towns and cities of the various

countries to enable the users of the roads to make the

best use of them. He thought it was necessary to have

further regulations in detail affecting slow and cross

traffic, and he trusted the outcome of the conference

would be that they would be able to advise the autho-

rities in the towns of their various countries who con-

trolled those nuitters what really were the best forms

of traflie regulation.

Lord Montagu of BEAntiEtr, general reporter, then

submitted the resolutions, the first of which was as

follows:—
" That all regulations for the control of road traffic

-should be based on the princii)le of facilitating the

practicable speed for eacli different kind of vehicle

consistent with public safety and general conve-

nience."

M. Mahieu (France) moved the following amend-
ment on behalf of certain French delegates—viz. :

—
"All traflie regulations on roads shoiild be based

on the following principles: (a) A speed limit which
should not exceed what is compatible with the safety

and convenience of the public; (b) a speed limit which
will cause no almormal damage to the road or to its

structural parts."

He said that as regarded paragraph 2 of the amend-
ment, if very high speeds were adopted they resulted

in considerable wear of the roads and consequent ex-

pense. For that reason he advocated a speed limit

which would not cause al)normal damage to the roads.

M. Chaix (France) supported part 1 of the amend-
ment, and with regard to the second part he con-

sidered that the speed should be such that aljnormal

wear of the road would not take place.

M. Hansez (Belgium) supported the first part of the

amendment but not the second. He admitted that

there should be regulations for the heavy automobile
trafflo on the basis of width of tyre or speed, but for

the high-speed automobile he thought that such regu-

lation would be difficult to frame, and would be unjust.

He considered that the automobiles paying, as they
did. a heavy tax for the use of the road literally, the

road must be put in a condition in which it would be
able to resist the high-speed automobile.

M. Hector Franchomme (president of the .Automo-
bile Club of North France) expressed the opinion that

the construction of roads able to withstand the high-
speed traffic nnist be the aim of engineers ; but until

that time had been reached he thought motorists
should limit their speed.

Herr Toll (Germany) supported the amendment,
and suggested a colour signal should be adopted on
roads where slow traffic was necessary.

Lord Montago said in his opinion the resolution
covered the point aimed at by the French amendment.
The words " consistent with ))ublic safety and general
convenience" seemed to him to be broad enough to
cover either point. It seemed to him that they would
be unwise to give any impression that the congress
desired to limit the speed on account of the destruction
of roads. They were all agreed that as the roads were
not yet perfect there must be limitations of speed in
certain instances and certain localities : but to lay
down a general proposition that vehicles must fit the
roads instead of making the roads to fit the vehicles
would, he thought, be imwise.

Captain H. P. Deasv said he had every sympathy
with the amendment, but the principle "involved iii

the resolution seemed to liim to be more advisable.
He thought the roads .should be made to suit the
traffic instead of making the traffic suit the roads.

Lord Montagu said he would add to the resolution
the words "and the normal wear of roads."

The amendment proposed by M. Mahieu was de-

feated, and the resolution was finally carried in the

following form:—
"That all regulations for the control of road traffic

.should be ba.sed on the principle of allowing the speed

practicable for each different kind of vehicle consistent

with public safety, general convenience, and the

normal wear of the road."

Resolution 2, which was carried without discussion,

was as follows:—
" That regulations for the conduct of fa.st and slow

traffic should be as few and simple as pessible. and
sliiuild l)e such as can and ought to be \iniversally

adhered to and enforced."

Resolution 3 was next submitted, and was as fol-

lows :
—

"That in all large cities there should be a traffic

authority on whom should be charged the duty of

studying and dealing with street traffic problems, the
])Owers of such authority and the co-ordituition of such
powers with those of other public authorities being
matters of detail which must lie settled liy Govern-
ment on consideration of the circumstances and con-
ditions of each large city."

Le Due d'Ursel (Belgium) suggested that in place
of the word "Government" in the resolution should
be in.serted " pulilic authorities," and the conference
iigreed to the alteration, passing the resolution thus
amended.
The conference agreed to resolution 4 witliout dis-

cussion, the resolution reading:—
" That there should be ample provision of traffic

controllers (such as the police in London) with ade-
quate powers to regulate the traffic, not only at con-
gested points, but throughout the course of crowded
streets."

The next resolution for consideration was as fol-

lows :
—

"That fast traffic should always be as far as prac-
ticable from the kerli so as to minimise the risk to

l>edestrians who may intentionally or thoughtlessly
step from the footi)ath on to the carriageway."

Lord JNIontagu agreed to a .suggestion to suppress
the resolution. He only included it, he explained,
iiecause he thought it was necessary from the i)ublic

point of view to have it on the " Minutes " as a
resolution that jjedestrians, when stepping off the
pavement, should get the greatest protection jios-

sible. He thought, however, the point was included
in the first resolution in the words: "The general
convenience and iiublic safety." He accejited the
suppression because he thought the resolution was
unnecessary there.

Resolution 6 was next submitted, and was as
follows:—

" That, liaving regard to the increased danger
which is necessarily created by the conditions of

modern traffic, it is important that drivers should
be carefully and systematically trained, and that
children should he specially taught how to provide
again.st the dangers of the road."
The resolution was carried.

Resolution 7, as follows, was next submitted:—
" That, except where local circumstances render

it absolutely necessary, no obstructions, such as
lamp-posts, tramway standards, Ac, should be
placed in the centre of a road, except necessary
lefuges for pedestrians crossing."
The resolution was passed.

Resolution 8, whicli was next submitted, was as
follows:—
"No obstruction of the public highway should be

permitted either by vehicles standing unreasonably,
or by things placed on the highway. Exception
must, however, be made for depots required for the
work of maintenance or repair of the road, or for

work being carried out by duly authorised and com-
petent authorities, but, in every case, all necessary
steps must be taken to ensure the safety of traffic."

Lord Montagu said, in order to meet a point
raised in regard to mininnun speed, he would add
words which would include vehicles proceeding at

a .speed which was obstructive. That would enable
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the fOiiKi-css to place on recoid the fact that the

matter liad not been lost sight of.

Tlie resolution was carried, with the amciuhneiit

indicated by Lord Montagu.

A fiirtlier resolution, moved by one of the French

delegates, was carried as follows:—
" Regulations for roads and traffic nuist aim at

defining the rights, duties and resijonsiliilities for

each kind of traflic, in order to avoid causes of

accidents bikI damage, and to ensure a niaximuju

of order and liberty.

This concluded the sitting.

In the following sunniiaries attention is mainly

confined to those parts of the reports which rebile

to traflic regulation in the narrower sen.se. Some
of the reporters deal with accommodation for Iraftic

and with matters also included in the .scope of the

reports on the planning of new streets and loads, or

in that of the reports on street surfacing? ; and it

must suffice in the present case to point out that ihe

reports on regulations for trafKc should receive the

attention of tliosc who wish to take account of all

contributions to the study of these sutijects incliided

in the papers submitted to the congress.

KEGULATIONS FOR FAST AND SLOW TRAFFIC
IN LARGE TOWNS.

By Mr. BREDTKOHNEIDEE. Stadtbaurat, Charlottcubur{;,
aud Mr. KUNTZ, Eegieniiigsbaumeister,

Charlottenburg.

The authors contend that in the regulation of

trathc the protection of the people must first and
foremost have attention, and that the protection of

vehicles and their loads is a matter for much later

consideration. A table of accident statistics in the

Government Police District of Berlin, with a popu-

tion of .3,(KK),000, shows that in 1910 the accidents

caused by vehicles numbered 4,233, of which 1.87(3

were due to tramways and 2,357 to other vcliicles.

Of the latter, 502 were caused by light goods vehicles,

330 by heavy goods vehicles, 229 by onniibuses, aiul

666 by cabs. Of these 2,357 accidents, 668 were caused

by i)ower vehicles, and 1,689 by other vehicles. The
authors discuss the arrangement, construction, and
maintenance of traffic-ways and their accessories.

They regard bridle-paths, as indispensable for a

large town, and they consider that the provision of

a separate strip for tramways increases speed and
safety, and reduces costs of construction and main-

tenance. Any width of wheelway beyond what is

necessary adds to the danger of crossing the streets.

Underground street crossings are little used. The
remarkable suggestion that at sharp bends super-

elevation should be given may specially be noted

;

the authors making no recommendation as to the

speed for which the super-elevation should be de-

signed. The choice of road surfacing is carefully

considered, and nuiintenance, street scavenging and
snow removal are discussed. Means of regulating

traffic should begin with the instruction of children

in the schools, be repeated in the daily pai)ers, and
extended to drivers and cycli.sts. Sucli instructions

are given in German schools and newspai)ers.

Drivers and carters shoidd not be allowed to exer-

cise their calling unless provided with certificates of

competence. The London method of regulating

traffic at street inter.sections is connnended.

PRECAUTIONS TO BE TAKEN DURING THE
PROGRESS OF REPAIRS AND

MAINTENANCE WORK.
By T. BKADACZEK. K.K. Baurat in the Miuistry

of Public Works, Vienna.

This paper is the first part of a joint report. The

author discusses, with the aid of a coloured jilatc,

the form of caution and other signals, and gives an
extract from regulations issued by the Mini.ster of

Public Works. The use of colours will make the

signals intelligible to persons who do not under-

stand the language of the country. The author

describes stop signals for roads temporarily closed,

loads permanently closed, and places where tolls or

customs are collected; caution signals for roads

which are being repaired across the whole width and
across half the width, and for bridges of small

strength. Uniform coloiir signals for all countries

are reconnnended.

REGULATIONS FOR FAST AND SOLOW TRAFFIC;
ON ROADS.

By A. SCHJMAL-FILINS, Schriftateller, Vienna.

The author considers that the strict observance
of the rule of the road is the best guarantee of

safety, and Ihat an iriciease in the muiilicr ot the

police is desirable, both in the towns and in the

country. All vehicles should carry a light behind
as well as in front. To cheek excessive si)eeds

warning signals are necessary for villages and small

towns, and a sure way to control the siieeds of care-

less motorists would be to provide cross gutters,

which would cause no inconvenience except to

vehicles travelling at higher speeds than those

allowed. As regards the rule of the road, the author's

view is that all traffic experts are in favour ef

keeping to the left, but the chief object is to have

the same rule everywhere.

REGULATIONS FOR FAST AND SLOW IMOVING
TRAFFIC ON ROADS.

By W. P. ENO, Washington, D.C., United State:;.

The keynote of traflic regulation is, the reporter

considers, the education of drivers and police, and
there should be a universal rule for keeping to the

right or left, the balance of advantage seeming to

be with the left. High si)eed alone is the cause of

many accidents in the country, but not in the

tow^ns. Penalties should Ije on a sliding scale, in

arithmetical jnogression with excess speed, and the

penalty for attem|)ted escaiie after an accident

should be the repeal of the licence for all time. The
English method of recording offences on licences is

admirable. At street intersections the author pre-

fers the rotary system to the block system, and ex-

plains his views with diagrams. He is in favour of

a development of one-way traffic. Excavations in

streets should lie avoided by the construction of

subways, which is the only rational method, and
undoubtedly the cheai)est in the long run. A study

of the public carriage service of London shows that

the best way to obtain good service elsewhere is to

adopt the London system first and to try to improve
on it only after having given it a fair trial.

REGULATIONS FOR FAST AND SLOW TRAFFIC
ON ROADS.

By E. OHAIX, President of the Committee of Touring
and General Traffic, of the Automobile Club

o£ France.

This report is of considerable length, but is strictly

within the limits of the subject. While urging the

advantages of international rules, the author recog-

nises that difficulties are imposed l>y differences in

the customs of the people, the instinct of the cattle,

and the shapes of vehicles. On the other hand,

driving entails movements brought about by rapid

and instinctive reflexes, j)ractically automatic, and
modification of these robs the driver of that prompti-

tude which is so necessary. As regards keeping to

the left, it is necessary to allow vehicles, or at any
rate those which are heavily laden, to u.se the middle

of the road on account of the better equilibrium and
reduced tractive effort as compared with progress

along one side; but encroachment on the other side

of the road need not be permitted. Definite rules

as regards priority at forked roads and turnings

should be established, and should be a matter
of formal classification, since local conditions

vary along the length of a road. Pedestrian

traffic should be left as unfettered as pos-

sible, but pedestrians might be obliged to give

way at the approach of a vehicle. Precautions to

be taken during major repair works and during
works of maintenance are .separately considered.

The author takes the view that snow should be

cleared away as qiuckly as possible, Imt does not

consider it practical to make rules as regards mea-
sures to be carried out on country roads in times of

frost. The authorities should, however, be allowed

to close roads to heavy vehicles during times of

thaw. Level crossings should be provided with
suitable signals, including some kind of signal at

200 or 300 metres distance. Light railways alongside

roads are highly objectionable, and should not be

allowed in future.

REGULATIONS FOR FAST AND SLOW TRAFFIC
ON ROADS.

By Col. R. V. HELLAED, O.B., London Traffic Branch,
Board of Trade;

F. G. CARPENTER, County .Surveyor, West Riding
of Yorkshire

;

E. E. MIDDLETON, London Chamber of Commerce;

U. L. THOMSON, Mayor of the City of Westminster; aud

T. H. WOOLEN, Society of Motor Manufacturers
and Traders.

The authors of this joint report point out tliat

there is less actual blocking of traffic than there

used to bo before the introduction of motor vehicles.
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I)ut tliat the economic loss is at a higher rate. The
passenger circulation has also increased. A conipe-

icnt and experienced engineer should be appointed

as traflic manager in every city in which the volume
of traflic is large, except in London, where there

should he a traffic board. In important thorough-

fares tlie lireaking uj) of road surfaces is perhaps
the most irritating and constant cause of delay, and
such work should be carried through as quickly a.-

possible. In .some cases one-way traffic througli

more or less i)arallcl streets might be arranged for.

Better manners on the part of the drivers and their

better education would facilitate the flow of traffic,

but incom|ietence is jirobably but seldom the cause
of accidents. To prevent the check to traffic caused
by standing vehicles, no new premises of the class

involved should be allowed to be erected Avithout

internal acconnuodation for loading and unloading
vans. The authors take the view that centre refuges

are a source of delay, and consider that no more
should be permitted than are needed for crossing

in safety. Centre standard lamps and tramway
poles, apart from refuges, .should be absolutely for-

bidden. In some ))laces. but not in London, it

might be possible to keep motor 'buses from routes

already efficiently served by tramcars. The want
of a central system of control makes it difficult to

The author considers that, for all roads, the maxi-
mum load during a thaw should be set at 500 kilo-
grammes per wheel, including the weight of the
vehicle. For unpaved roads the maximum load
should not exceed 30 kilogrammes per centimetre of
the widtli of tyre in contact with the road, and
for wheels of 1 metre in diameter. Tljis loading
sliould be increased by 1 kilogramme for each 10

centimetres increase in diameter, and reduced b>
2 kilogrammes for each 10 centimetres decrease in
diameter. For a gross load of 1,000 kilogrammes two
horses should be used.

(To he. continued.)

VISIT TO THE PENMAENMAWR AND WELSH CRAfflTE
QUARRIES.

On Wednesday. July 2nd, the menil)crs of tlie con-
-'ress attendin}.' the Chester and Nortli Wales Excur-
sion, owinc to an unfortunate and unauthori.sed
detention on the way, arrived at Penmaenmawr half-
an-hour after the appointed time, but Messrs. Beadle
and Bristowe, the leaders of the party, were, as usual,
equal to the occasion, and the lost time was quickly
made up.
The Penmaenmawr Quarries being far too large for

the whole party to see all there was to be seen in the
time at their disposal, half of the visitors went to the

Road :E,-S VisITOR.S at PE^•ilAE^iI.i"

make regulations for closing roads to heavy traffic
in times of thaw after severe frost, but, with .some
safeguard against its arbitrary exercise, such power
might be entrusted to the surveyor or traffic
manager.

TR.VFFIC AT TIMES OF SNOW, ICE-COATIXGS
OR THAW.

By JHB. P. E P. SANDBERG, Engineer to the
Wat«rstaat of the Netherlands, Gorinchern.

In this report particulars are given of the loads
allowed during thaw on the main roads maintained
by the State of Waterstaat, and on the provincial
roads maintained by six of the provinces of that
State. In the province of Friesland there are regu-
lations in force during the Winter, but not special
regulations for times of thaw. In some ca.ses abso-
lute limits are set, as well as limits depending upon
the width of the wheel. Thus, in two provinces
loads greater than 750 kilogrannnes (about J ton) are
forbidden. In two provinces the loads are limited
to about 2S0 lb. per inch w^idth of tyre, not including
the weight of the vehicle, for two-wheeled vehicle.-.
In two provinces the limit is about 206 lb. per
inch width of tyre. In some eases there are
also limits to loads per wheel. There are
various exceptions, including vehicles required
in case of fires or floods, and military vehicles. On
the State roads there are different regulations for
different provinces, and limits of about 280 lb. and
206 lb. per inch width are enforced in some provinces,
while in other.*' absolute limits only are imposed, or
limits to wheel loads.

Eastern, while the other half went to the Western
Quarries.
Much interest was evinced in all the details, the

modern tar-macadam plant, the shipping arrange-
ments and the railway quays having special atten-
tion.

The ascent to the quarries was then made by means
of the inclines, several of which have a gradient of
1 in 2. The various operations of blasting the virgin
rock, breaking it up into suitable sizes for the eight
large stone mills, and for dressing into setts, and the
making of the small blocks for the armouring of roads
were critically examined and approved.

After spending an interesting time in the quarries,
the whole party assembled at the Grand Hotel, where
an excellent collation—to which the members of the
urban district council and many professional guests
had been invited to meet and welcome the congress
visitors—had been prepared.
Mr. Beadle—a most exacting master of ceremonies

—

approved all the local arrangements, and the visitors,
whoincluded professional representatives from Europe,
America and elsewhere, expressed their interest in
and entire satisfaction with all that was done for and
shown them. The only regret the manadng directors
of the quarries had was that time would not permit
of the inspection of their Trevor quarries, some 16
miles west of Carnarvon.

STAINES SURVEYOR AND THE CONGRESS.
At the last meeting of the Staines Kural Di.strict

Council, the surveyor, Mr. G. W. Manning, stated
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fliat 111' liail attoiidod the Road Cougrest-, which, in

his opiiiiuii, was a great farce. The arrangeiiiciits

were wretched, and [uactically no infonuation could
lie gained, except from the exliiljits themselves.

Tlie proeeeding.s did not approach the first congress

in Paris, or the .second one at Brussels.

BOSTON, LINGS, TOWN BRIDGE.

Tlie new Town Bridge at Boston, Lines, designed

hy Mr. .John J. Webster, m.inst.c.e.. of Westmin.ster,

ss" to he ojjcned to-day (Friday). Tlie structure con-

sists of si.\ parabolic steel ribs hinged at the sjaing-

ing and at the crown, with a ver.sed sine of 6 ft. tiin.,

the width of the road and footways being increased

liy means of cantilevers on the south side, from

35 ft. to 43 ft. between the inside of the iiarapots.

The ribs are of box section, con-

structed of angles and plates, the

angles being 6 by 6 by i average,

with top and bottom flange plates

24 in, wide, varying from i in. to

11 in. in thickness; the double web
is constructed of iilates 5 i". thick

average, .stiffened with diaphragms
at intervals. The ribs are 1 ft. 9in.

deep at the centre, tapering to

1 ft. 3 in. at the pins, the latter being

G in. in diameter, with cast-iron bear-

ings. The spandrel verticals, fixed

on tlie toji of the ribs and to the longi-

tudinal girders, are of H section

rolled joists, 10 by 5; the flooring con-

sists of corrugated steel plates 9 in.

by g in., with additional plate to|i

and bottom i in. thick, under the

roadway, and 3 by S under the foot-

way, tile former being paved with

wood l)locks, and the latter with

concrete slabs. A handsome cast-iron

cornice and i)arai)et surmount the

outer rib on the north side, and the

cantilevers on the others. The brick

and stonework abutments of the old

bridge were in splendid condition,

and have been retained with suitable

modifications for the new design.

The contractors for the work were
Messrs. Goddard, Massey & Warner,
Limited, of Nottingham, the resident

engineer being Mr. H. F. Richards,
AS.SOC.M.INSI.C.E.

REINFORGED GONGRETE PAVEMENTS.

THE USE OF WIRE MESH REINFORCEMENT WITH
LONGITUDINALS.

The u.se of concrete for paving footways and car-

riageways has been considerably extended in tlie

United States during the past few years. In an article

which appeared in a recent issue of the Cimlraci Iffrord.

Toronto, it is sugf;ested that many of the difficulties

which are encountered in the use of plain concrete

can be overcome by using a suitable kind of rein-

forcement at an extra cost of 5 to 15 cents per square

yard. Such a pavement differs materially from some

of tliose which have been proposed or have been sub-

jected to trials, for the amount of reinforcement is

small, and being in the form of a wire mesh, it .gives

tlie paving material the character of ferro-concrete,

regarded as the material in which the concrete and

A Blast at

(14.

New Asylum, Whalley—The order

for the sanitary fittings (batlis,

clo.scts, lavatories, &c.l for Whalley,
Lanes, Asylum, has been placed with
ilessrs. W. R. Pickup & Co., Ltd.,

of Pearl Brook Works, Horwich,
Lanes, who are also executing large

orders for similar goods in connection
with Whittingham Asylum, Lanes,
and Upton Asylum, Cheshire. The
Whalley order is believed to be the largest of its

kind ever placed in this country, the total cost of

this asylum reaching nearly half a million. A selec-

tion of this firm's manufactures was included in the
exhibition arranged for the inspection of theKingand
Queen un the occasion of their recent visit to Bolton.

Bridge Building.—Students, young engineers, and
surveyors will find much useful information in " Pre-

liminary Studies in Bridge Building," by Reginald
Ryves, Assoc.m.inst.c.e. (London: St. Bride's Press,

Limited, 24 Bride-lane, B.C. Price 2s. nett.) The
book is described as the "first of a series of small

volumes, each complete in itself, dealing with the

design of ordinary highway bridges of moderate span."

Though highway bridges alone are referred to, the

matter contained in this volume is largely applicable

to railway bridges, aqueducts, and similar engineering

undertakings. The five primary types of bridges are

described, and the conditions determining the best

site for each of the three types of streams are discussed

in detail ; while in connection with wandering streams

various modes of designing abutments or approach

spans are dealt with. Improvements of fords and the

effect of eccentric loading of vehicles on the girder

loads are among the numerous other items touched

on.

—

Seolsman.

Pbnmaenmawh Quarries—The Moment of Ignition

AND After.

000 tons of rock were displaced by this operation.)

' the steel are intimately allied, rather than that of a

structure in which, under wear, the steel may become

a source of embarrassment. The kind of reinforcement

described is a wire mesh with additional longitudinals.

The mesh is lozenge-shaped, and in the case of a 4-in.

mesh the loncitudinal wires cross the shorter axes,

.so that each lozenge, or elongated diamond, has a

part of the longitudinal as its shorter diagonal, but

has no longer diagonal. The whole reinforcement is

thus composed of triangles with the bases in the longi-

tudinal axis. The longitudinals are spaced 4 in. apart,

and if a closer pattern is required the mesh is made

2 in. instead of 4 in. The longitudinals are either solid

or stranded wires, and the sizes of these wires, and

of those of the network, are varied to suit different

conditions.

New Baths at Brighouse.—The new public baths

wliich were opened recently at Brighouse were de-

signed by the borough survevor, Mr. S. S. Haywood,

and built by Messrs. Lister, Brook & Co. The swim-

mins- pond is 75 ft. by 30 ft., and fifty-five dressing

cabins are arranged on three sides. In addition to

the swimming bath there arc six slipper baths and

three douche baths.
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Royal Sanitary Institute Congress at Exeter.

THE CONFERENCE OF MUNICIPAL ENGINEERS AND SURVEYORS.

Following the address of iMr. T. Moulding, city

engineer and surveyor of Exeter, as president of tlio

conference of engineers and s\irve.vors at last \veck"s

congress of the Koyal Sanitary Institute, it had

heen arranged that Mr. John S. Brodie, liorongh

engineer of Blackpool, should open a discussion on

TOWN PLANNING.

Mr. Brodie was unfortunately nnahlo to he present,

but .sent a connnunicalion in which, by wa,\| of in-

troduction, he ])0)nted out that the Housiiig and

Town Planning Act. 1909. had now heen in operation

about Sh years. According to the late.st information

issued by the Local Government Board the following

results appeared U) show to what extent Part II. of

the Actr—"Town Planning "—had been operative—

namely: No. of schemes made and submitted to the

board for approval. 4; number of schemes autho-

rised to be prepared, 3(1; number of applications to

prepare sihemes, 11; niunber of schemes under con-

sideration. 130; total number of schemes. 165. At

first sight it might appear that the beneficial results

anticipated when the Act was passed had not been

realised, but it must be evident that the many and

varied interests involved in the simplest planning

scheme required much time, earnest labour, tact and

patience to bring it to a successful conclusion. It

was proliable that many schemes would not yet have

come under the notice of the Local Government
Board, such as two schemes they were maturing at

Blackpool, which would in all probability go through

by agreement, and without the machinery of the

Town Planning Act. It must also not be forgotten

that the Act aimed at improved housing conditions

primarily, often necessitating extensive and costly

demolition of congested central areas, which, how-

ever desirable in itself, was very properly the sub-

ject of careful and far-.seeing consideration on eco-

nomic grounds. It was to be regretted that discus-

sions at meetings in connection with town planning

loo frequently ran in the direction of impracticable

and visionary garden cities in which, presumably,
" the wicked cease from troubling and the weary
are at rest," whereas much more solid and rapid

progress would be made if, instead of soaring too

much into the realms of imagination, they kept on
the firm ground of hygienic and economic facte.

He therefore suggested that the discussion at their

conference that day shoidd start and keep on prac-

tical lines, such as—(1) The importance of direct

roads from centres of districts to the outskirts,

whether the lay-out be radial or rectangular; (2) the

iniport<ince of wide main building lines (not less

than 120 ft.) rather than wide streets in such direct

roads ; (3) the importance of adopting any system
of laying-out roads to the natural configuration of

the land, and consequently promoting good and eco-

nomical sewerage
; (4) the importance of making the

|ilan callable of satisfactory extension in the future
into undeveloped sidnirhan areas; (5) the imjjort-

ance of con.stantly bearing in mind that what was
known as the housing problem would certainly in

the near future press more and more for solution on
purely economic grounds, having regard to .sound

hygienic conditions. He suggested that the discus-

sion take the general lines which he had indicated,
rather than such details as road making, or the
niuuber of houses per acre.

^Ir. E. G. Mawbey (Leicester) said they had a

good many papers on town planning from the
a'sthetic point of view, and many details on road
construction, but they had to look at the matter from
the really jiractical point of view. They as surveyors
should make up their minds as to what steps they
should take. The view which he held very strongly
was that if they were to hold their own as surveyors
and leaders in this great movement every local sur-
veyor .should without delay jirepare a plan showing
a scheme of radial and main roads which, in his
opinion, was most suitable for his district, and also
the widths between the building lines. In doing
this he trusted they would be able to avoid those
vast exiienditures wliich local authorities were having
to incur in all their big towns, and in many of the
smaller ones, to remedy the mistakes which had been
made in days gone by. He happened to Lave a

copy of The Surveyor giving the lesolutions of the

Road Congress, and the first was to the effect that,

as a general principle, it was better that new main
roads should be constructed to pass outside rather

than through towns. That, he thought, could be

carried loo far. They not only wanted to i)ass the

enormous traffic through the country, but they al.so

wanted their towns to benefit from the vast traffic.

They wanted to improve their towns so as to induce
those travellers to call and assist them, and they
should provide for their centres becoming important
centres, not oidy for traffic, but of industries. .As

surveyors they must take a broad view, and he
believed the day was coining when they would have
to look at the qviestion of main roads more on the

lines of the great railways of the country, and they
would have to see how they could increase and im-
prove the main radial roads through the suburban
parts of their district. He thought that no branch
of the profession was more caiiable of working out

this problem than that of the municipal surveyor. He
knew there were experts in town planning, but he
thought the foundation of the whole thing could be

better laid out by the municipal surveyor than by
any other branch of the profession. At Leicester

they had not attemjited to face the very difficult

problem of preparing a' town plan and going in for

the powers of the Local Government Board, anl
they were not all in a position to be able to do so.

For if they began to do so they might put their local

authority in for very great expense. He did not say
that was not the right thing eventually, but he did
say the first thing was to prepare a town plan of

their own, so that when plans were submitted for

the development of estates they would have some-
thing to work on. In Leicester he had prepared a

large cartoon plan dealing with it in this way. As
an old Koman city they had difficulties, but their

present idea was to induce the main through traffic

to go through Leicester so far as they could accom-
modate it, and so far as they were not able to do
it then they must provide other roads. Mr. Brodie
spoke of the importance of main roads from the
centre of the district to the outskirts, but if as sur-

veyors they were to come to the front they must not
confine themselves to their own towns, but look to

the connnunication with other tow-ns. As to the
width of roads, 120 ft. had been suggested. He had
in his mind one road in Leicester where twenty-five
years ago the main building line of the villas w'as

set back 50 ft. from the road, and he lived in one,
and it was very nice. Those he thought were the
lines they should develop on. He thought the.v

must take up town jilanning for the love of it, and
devote their best energies and ability to the work.
At the same time there need be no jealousy about
it, for there was plenty of scope for the specialist

and architect to come along and design the lay-out

of estate and buildings. The only way in wliich

they could bring about a great success was to wel-
come the assistance of all who could render valuable
assistance in this important movement for the
benefit of mankind.
Mr. J. S. MuNCE (Belfast) thought that the ques-

tion of radial roads was one they must take into
consideration very earnestly, for everyone wanted
to get about quickly at the present time. At Belfast
the.v had one centre to the town, to which every
tramcar came, and the roads spread out like a
spider's web. That he considered one of the best
ways of town planning. He thought they ought to

look well ahead, and lay out the lines of the streets

and of the main sewers at the same time, for every
town was best drained by gravitation. In his town
they had to build l.OOO houses a year to meet the
needs of the population, and every surveyor knew
how his di-strict was growing and the number of

houses likely to be required. The idea of taking the
main roads outside the town was absurd, and the
tradespeople who would have to find the money
would certainly object, for they liked a block in
the traffic.

Mr. C. Brownridge (Birkenhead) said many of

the things touched on by Mr. Brodie were absolute
facts which every engineer had to consider if he
was dealing with the Town Planning Act. Every
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engineer was in agreement as (o the wisdnin of

widening roads, hut not as to wliat the width of llie

roads should be. They must renieniljer that in a

few years many of their rural areas would he luhan,

and provision slionld be made for that. But tliere

was one difficulty in that connection which they

nui.st face, and it was that tlie url>an districts were

surrouiuled by rural districts which had neither the

money nor the inclination to deal with town plan-

ning, and if urban districts wanted to lay out .t'nod

roads with the intention of connecting through to

other districts tliey met witli great difficulty as soon

as the rural area was reached. In that connection

something would have to be done by Parliament to

extend tlie operations of the Town Planning .\ct.

On the question of whetlier the roads should he

radial or rectangular, in Birkenhead they had a

rectangular lay-out, and it was not effective—they

w-anted a combination of tlie two to get good com-
munication. They had to remember that workmen
had to be hou.sed reasonably near their work, and
consequently must consider how quickly they coidd

get them to their work. Many people had said the

solution was by taking workpeople three miles into

the country, but if a man had to get to work at six

o'clock in the morning he wanted to live nearer to

it, and lie ventured to say the workman wanted a

hou.se near enough to enable him at mid-day to go

home to a well-cooked meal. The right way to do
it was as was done at Port Sunl ght. What they
found in Birkenhead was that they would have to be.

fairly geierous in their interpretation of the Town
Planning Act, and that in conjunction with town
planning they would have to have considerable im-
provements carried out. The principle generally

was to set the building line well back from the

centre of the street. iHe would give one word of

warning. In the garden suburbs it w^as a common
thing "to allow cuh-de-xar , and those who were asso-

ciated with old towns knew the difficulties in con-
nection with the courts allowed in days gone by,

and how difficult they were to light and watch.

Mr. A. J. Redfkrn (Honiton) asked to put the case
of the rural district. In his district there was a main
road, and now was the best opportunity for widenintr
it; but those who would get the advantage of tlie

widenins were the adjoining urban areas, who would
inevitably annex the area in time to come. When
they were inclined to speak slightingly of the rural

areas they should bear in mind that they had their

difficulties as well as the urban areas. Mr. Brodie
had referred to the importance of adapting any system
of laying out roads to the natural configuration of

the land, and it was by the rural councils who con-
trolled the land around towns taking it in hand that
it could be brought about. They often found diffi-

culties owing to the building taking place fir.st and
the sewerage scheme coming afterwards, and in a
town planning scheme the best thing was to lay out
the .sewage scheme first. Unless that was done build-
ing would take place in such a way as to render
sewage works by gravitation impossible. When a

Id. rate produced £20 it was impossible for a district

to spend much on roads, and he was bound to say
the expense of new roads ought not to be placed on
rural authorities.

Mr. S. iHuTTON (Exmouth) claimed that his town
was the first to start town planning in Devon. He
understood Mr. Munce to say that all towns could be
drained by gravitation, but in Exmouth the problem
w'as one which no engineer could get over unless he
could build the town up 20 ft.

Mr. MuNCE said he did not mean that they could
take all their drainage to one point.

Mr. HuTTON said he thought it wanted the hard
sense of the municipal engineer to set against the
artistic ideas of the architect, which often spoilt good
development.

Mr. H. A. Gaerett (Torquay) said he agreed that
if they could get their town councils to come with
them every man would prepare a scheme, but the
difficulty was to convince the councillors that the
engineer did not want to increase the rates. Many
town councillors simply thought it was a fad of the
surveyor, who w^anted to do what other jjcople were
doing.

Mr. W. H. May (Plymouth), speaking as an archi-
tect, said the great difficulty which faced his pro-
fession was that as a rule they acted for the land-
owner, and they were not called into consultation with
the engineers connected with these town planning
schemes. He thoucrbt it would be a good service to

,ill pailio.s if tlic arrbitorts were ror-dcnised to some
extent in the matter. The idea of making roads 120 ft.

wide a|)pearcd to him to lie preposterous seeing the
houses had to be .sot hack a tremendous distance

nowadays to avoid the discomforts caused liy the

noise of motors and the dust.

Mr. W. WniTAKKK (London) said he regarded a

house with .'iOft. of garden in front as an absolute

waste of ground, and he would like 30 ft. of it

thrown into the back. It was true they were kept

back from the dusty roads, but he woiild assume that

tliev ought not to be dusty roads. The thing which
liad not been touched on was the relation of roads

to housing, and if they had a good road and a good
path they would have houses well kept, but if the road

was bad and the path carelessly kept they would have
the houses there careles.sly looked after.

Mr. Mawbey, who replied on the discussion, said

he quite agreed that traffic passing from one place to

another should be taken through the town. If they
could only get builders to place the houses further

back from the road they would be able to widen roads

if necessary in the future without being blocked as

they were now. He hoped, however, that they would
have land at the back of the house as well as in front.

As to broad roads they had to remember the mag-
nificent roads of the Continent. He hoped it would
not be thought that he had anything but the greatest

respect for the architect: but they did not need to

mince the matter, for there was, no doubt, a strong

feelinc that the municipal surveyor should not be
the town planner, but that the specialists, who were
mainly composed of architects, should do it, because
the municipal engineer had not the artistic feeling.

Criiey wanted to combine the two: but he did submit
that the engineer, who knew the contours and lay-out
of the land, was the man to do the fiuidamental part.

He agreed that the architect .should then come in to

design the lay-out, and so on.

fTo he continued.)

Croydon's Open Spaces.—Willi reference to the para-

<.'rai)h which appeared under this heading in our issue

of the tth inst.,we are informed that there are nowover
.300 acres of recreation grounds and other open spaces
belonging to the Corporation of Croydon. Pollards
Hill recreation ground, the openine of which took
place on the 2nd inst., is 3J acres in extent.

Auckland Rural District Highways The highways
sin-veyor to the Auckland Rural District Council, Mr.
.John He.slop, in his annual report states that the
working of the slag works and quarries had again been
very successful, the output being over 25.312 tons.

The cost per ton came out, as usual, very low. The
year's profit on the sale of .slag and asphalt was £2-38,

and from the beginninff it amounted to £3.905. A
great many experiments had been tried with tar-bind-
ing all over the county, but the results were not on
the whole very satisfactorv. The cost for ordinary
maintenance had been at the rate of £45 15s. Hid. per
mile, equal to a rate of 8;;d. in the C on the rateable
value, and including the improvements £49 2s. 6d.
per mile, equal to a rate of 8}d. in the £. The cost
of maintenance of the roads was very much less than
that of any similar highway district in the county.

Building By-laws.—Redruth Urban District Council
recently considered certain modifications in the
building by-laws, suggested by the General Purposes
Committee with the object of cheapening the con-
struction of low-rented houses. With minor altera-
tions, they were accepted, and ordered to be for-

warded to the Local Government Board for approval.
The main alterations are the addition of concrete
to all buildings; the reduction of the concrete laver
over sites from 6 in. to 4 in., with the addition that
this work is to be done wherever the dampness of
the site or nature of the soil renders the precaution
necessary; a reduction in the width of wall footings;
a reduction of the thickness of brick walls, not more
than 10 ft. h'igh, in domestic offices and buildings of
a Mke character, from not less than 9 in. to not less
than 4J in. ; the shortening of chimneys from the
ridge of the roof to 1 ft. 6 in.; and the deletion of

the clause stipulating 8-ft. 6-in. rooms, substituting
another that every room for human habitation
should be at least 8 ft, from floor to ceiling— or, if

partly under the roof, 8 ft. at least for not less than
two-thirds of the area of the floor, and not less than
5 ft. from the floor to the ceiling at any point.
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Institution of IVIunicipai and County Engineers.

ANNUAL MEETING AND TOWN-PLANNING CONFERENCE AT GREAT YARMOUTH.

With every promise of success attending the pro-

ceedings, the fortieth annual general meeting and

third town planning conference of the Institution of

Municipal and County Engineers opened at Great

Yarmouth on Wednesday morning, and Mr. J. W.
Cockrill, M.iN.sT.c.E., a.r.i.b.a., the borough surveyor

of that town, was foruially installed as president in

.succession to Mr. R. J. Thomas, m.inst.c.e., county

surveyor of Bucks. The morning was very fully occu-

pied by the usual preliminary business. A brief meet-

ing of the subscribers to the Orphan Fund was held

shortly after nine o'clock, and, following a council

meetinsr, the members were accorded an official wel-

come to the town, Mr. Cockrill subsequently delivering

his presidential address before one of the largestgather-

ingsinthe history of the institution. The town planning

conference commenced in the afternoon, when, after a

brief address by the president, the consideration of

papers was proceeded with. Appended is the list of

acceptances for the meeting: Sir James Lemon
(Southampton), Messrs. T. Adams (Local Government
Board), F. AUdrill, J. Kennedy Allerton, G. Bell

(Swansea), J. E. W. Birch (East Ham), W. Nisbet

Blair (St. Tancras), E. W. Blanchard, H. Blewitt, H.
Bottomley (Bingley), H. Percy Boulnois (Westminster),

O. A. Bridges (Malvern), J. S. Brodie ^Blackpool),

Reginald Brown (Southall-Norwood), J. G. Brown,

F. L. Burch, S. E. Burgess (Middlesbrough), W. Burn
(Sutton-in-Ashfield), A. Burtffn (Stoke-on-Trent), J.

Bryce (Partick), W. B. Brvan (Metropolitan Water
Board), T. Caink (Worcester), A. H. Campbell (Edin-

burgh), W. L. Carr (Ruislip-Northwood), H. Alex.

Clarke (Briton Ferry), H. J. Clarson (Tamworth), H.
Clegg (Felixstowe), O. H. Cockrill, R. S. Cockrill, J. W.
Coc'krill (Great Yarmouth), T. Cockrill (Biggle.swade),

T. Cole (Westminster, secretary), T. P. Collinge (Mans-

field), H. Collins (Norwich), A. E. Collins (Norwich),

R. Collins (Enfield). F. C. Cook (Nuneaton), W. W.
Cooper (Slough), J. Coupe, R. Croome (Cromer), J. W.
Croxford (Brentford), E. H. Crump (Hinckley), C. F.

Dawson (Barking), N. F. Dennis (West Hartlepool),

J. Dewhirst (Chelmsford). Sholto Douglas (Kenilworth),

R. Drummond, D. Dunl)ar, J. Dunn (Chesterton), G.
Eaton-Shore (Crewe), J. Edey, D. Edwards (Taunton),

H. C. J. Edwards (Lambeth), E. J. Elford (Southend-
on-Sea), H. M. Enderby, H. J. Farmer (Christchurch),

A. Fidler (Northampton), A. H. Forbes (Saffron

Walden), W. Fowlds (Keighlev), J. GanTmage (Dud-
i'ey). H. A. Garratt (Torquay), H. A. Giles (West-
minster, assistant secretary). W. J. Goode (Clulton).

F. T. Grant (Gravesend), A. D. Greatorex (West Broni-
wicb), W. Gregory, W. H. Grieves (Sutton, Surrey),

T. O. Guilhert (Giiern.sev). T. J. Guilbert (Gnern.sev),

H. F. GuUan (Belfast), M. G. Gmnev, W. J. Hadfield
(Sheffield), H. L. Hall. C. Hall (Drovlsden), J. C.
Haller (Carlton), T. G. Halliday. C. L. Hamby
(Beccles), H. E. Hargreaves, J. L. Harpur (Brierlev
Hill), W. Harpur (Cardiff), H. L. Harrison, G. B.
Hartfree (Alton), T. W. A. Hayward VBattersea), F. T.

Havward, S. S. Havwuod, E. P. Hoolev (Notts). H.
Holmes, AV. C. lies, W. Rees Jeffreys (Road Board).
R. H. Jenkins (Ilemel Hempstead), J. H. Jevons (Hert-
ford;, F. E. Jones (Irlam), Wentworth Jones, W. M.
Jones, W. H. Jukes (Tipton), Julian Julian (Cam-
bridge"), J. T. Kay, A. M. Ker (Warrington), T. Kidd
(Swadlincote), A. F. Kidson, P. G. Killick (Finsburv).
J. S. Killick (Road Board). F. O. Kirbv (Doneaster),
H. Kitson, G. W. Lacey (Oswestry), F. W^ Lacey
(Bournemouth), W. T. Lancashire (Leeds), C. 11.

Lawton (Warminster), L. Leeper (Great Yarmouth),
G. W. Lingwood (Stowmarket), J. W'. Liversedge
(Leigh-on-Sea), J. W. Lobley, AV. R. Locke (Hemel
Hempstead), C. Limd (Cleckheaton), H. Mair (Ham-
mersmith), C. \V. Marks (Wokingham), J. Marshall
(East Mailing), E. B. Martin (Rotherham), E. R.
Matthews (Bridlington), E. G. Mawbey (Leicester),
L. S. jSlcKenzie, P. McQueen, T, de Courcv Meade
(Manchester), E. J. Messent (Southend-on-Se"a). B. A.
Miller. P. Morris, T. Moiilding (Exeter). A. E. Nichols
(Folkestone), T. Nisbet (Glassow). J. H. Norris
(Godalming). J. B. Nuttrdl. S. Parrv. R. C. Parson
J. Paton (Plymouth), R. S. W. Perldns, J. Phillips.
F. R. Phipps (Basingstoke). J. S. Pickering (Chelten-
ham). T. S. Pictou (Eccles). W. Plant (Stafford), S. S.
Piatt (Rochdale), A. E. Prescott (Eastbourne), W. H.
Prescott (Tottenham), A. J. Price (Lvtham), W. H.

Price, O. M. Prouse (Ilfracombe), W. Ransom (Wor-
cester), J. L. Redfern (Gillingham), F. Roberts (Worth-
ing), F. E. Rowbottom, J. Rowbottom (Ashton-under-
Lyne), F. R. Ryman (Stamford), E. Y. Saunders
(Barnstaple), N. Scorgie (Hackney), N. Gibb Seorgie,

W. Shaekleton (Nelson), H. Farr Simpson (Isle of

Ely), J. F. Smillie (Tynemouth), J. Gould Smith
(Beverley), H. W. Smith (Scarborough), C. Chambers-
Smith (Westmin.ster), F. Hall Smith (Sheringham),
J. H. Woolston-Smith (Minehead), J. P. Spencer(North
Shields), F. W. Spurr (York). W. J. Steele (Newcastle-
on-Tyne). D. H. Steward. R. T. Stewart (Feltham),
H. E. Stilgoe (Birmingham), A. Stimpson, W. Stubbs
(Blackburn), J. Sutcliffe (Deptford), D. S. Sutherland
(Southgate), T. L. Syms, R. J. Thomas (Bucks), H.
Tillstone, S. Turner (Ashby-de-la-Zouch), E. \\. Turner
F. C. Uren (Alder.shot), Chas. Vawser (New Barnet),

AV. Vincent, H. T. Wakelam (Middlesex), A. H.
Walker (Loughborough). A. C. Wallingford, J. W.
W^alshaw (Peterborough). J. H. Walters, A. W^ Ward
(Stockport), J. Ward (Derby). W'. D. H. Washington,
G. Watkevs, J. A. Webb (Hendon), W. Welburn
(Middleton), E. Whitwell. H. G. Wlivatt (Grimsby),

C. F. Wike (Sheffield), E. WilUs (Chiswick), J. E.
Wilkes (Dunfermline), O. E. Winter (Hampstead),
R. H. Winterbottom, 'J. Witton. F. J. Wood (Lewes),

T. Wood, W. S. Woodcock, F. Woodward (Stourbridge),

B. Worrall (Stretford). H. Y'arwood (Rochdale) and J.

Young (Ayr). Colonel C. J. Trask, Dr. B. L. J. Bennett,
Aldermen M. Abrahams. O. R. Anstead, .Vreher, Atkin-
son, Dr. Blvth, Copeman, G. Green. B. Hinbridge.
Jenkinson. D. Marlor, W. Moss. Midlins. T. Ttirubull

and J. R. Wilson, and Councillors G. Cadbury, W.
Chappell. H. Dow.sett. Eaton, F. C. Havers, J. F.
Henderson. S. James, Kinniard, C. W. Lee, J. Mander,
A. Martin, W. E. Turner and T. Woodcock.
The M.wor. of Yarmouth (Councillor R. G. West-

macott), on behalf of the Corporation and the Borough
of Yarmouth, offered the members a hearty welcome
to the town. They were delighted the institution had
chosen Yarmoutli for their annual meeting. He knew
they had a great deal of work to get through between
then and Saturday, and in that work he readily

recognised the hand of Mr. Cockrill, who was
a perfect glutton for work, and expected every-

body else to work as liard as he did liimself. He
hoped the members ^\'ould take away with them
memories of a very instructive and pleasant time.

The Pkesident (Jlr. R. J. Thomas) returned thanks
to the Mayor and Coinicil of Yarmoutli for the recep-

tion they had given to the members of the institution.

It was a jileasure to lie received by the corporations of

important towns which they visited periodically. They
expected in the w'ork there they would all gain know-
ledge for the advantage of their future work. It was
a great pleasure to come to Yarmouth because they
held Mi. Cockrill in .such high respect. They knew
what a great amount of work he had lone i"r the
coimcil, and they knew that during his year of office

he would be as great a glutton for work on behalf of

the institution as he had been for the Corporation of

Yarmouth.
The annual report was afterwards jircsented.

ANNUAL REPORT OF COUNCIL.
The council have pleasure in presenting the fortieth

annual report, recording the work of the year 191'2-1913.

NEW CON.STIIUII0N.

The alterations in the constitution made at the
annual general meeting in 1911 have proved of great
benefit to the institution, and are now working per-

fectly smoothly.
The rearrangement of the districts has been found

satisfactory, and the closer touch with the members
generally through their district officers has been of

great utility to the council. The enhanced scope of

the work of the institution, and the advantages gained
by membership, were lirought to the notice of engi-

neers and surve.Nors to local authorities generally by
a circular letter issued by the secretary in November
last. The gratifying nature of the response is shown
in the large increase in membei'.ship recorded in " The
Roll of the Institution," but the council trust that
members will continue their efforts to induce properly
qualified officers to apply for membership, and will
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bring tlie ailvantages to be gained by being attached

to the institution, at as early an age as possible, before

the younger members of their staffs.

THE NEW COUNCIL.

The scrutineers, having examined the ballot lists,

report the following members elected as the council

for the year 1913-1914:—
Pretident.—J. W. Cockrill.

Vict-PretiitnU.—T. W. A. Haywaxd, J. S. Pickering, and H. T.
Wakelam. •
Ordinary Ifembert of Council.—J. Patten Barber, W. Nisbet Blair,

John A. Brodie, J. S. Brodie, G. F. Carter, A. E. Collins, W. Harpur,
W. T. Lancashire, H. E. Stilgoe, andC. F. Wike.

Honorary Secretary.—Cbas. Jones.

Henorarif TreamrGr.—Siv James Lemon.

Serving upon the council, in addition to the above,

are the district vice-presidents and the district repre-

sentatives reported by the scrutineers as having been
elected for the year 1913-1914:—

DISTKICI OFFICEES.

Vice-Preiidenffor Scotland.— 3. Bryce, Partick.

Vice-Presidentfor Irelaiid.S. A. Cutler, Belfast.

District. Chairman. Representative. Secretary.

Scottish F. G. Holmes
(Govan)

Irish W. CoUen
(Dublin Co.)

North- F. Miissie
Eastern (Wakefield)

North- J. S. Brodie
Western (Blackpool)

H. T. Wakelam
(Middlesex Co.)

Metro- J. y. Barber
politan (IsUngtou)

South- H. T. Chapman
western (Somerset Co.)
West A. T. Davis
Midland (Salop Co.)
Southern R. Read

(Gloucester)
East E. G. Mawbey
Midland (Leicester)
.South- A. Dryland
Eastern (Surrey Co.)
North J. Price Evans
Wales (Wrexham)
South W. Harpur
Wales (Cardiil)

A. H. Campbell
(Edinburgh)

E. H. Dorman
{Armagh Co.)

E. B. Martin
(Eotherham)

E. R. Matthews
(Bridlingtou)

C. Browuridge
(Birkenhead)

W. Stubbs
(BUckbium)

E. J. Elford
(Southend)

W. H. Prescott
(Tottenham)

N. Scorgie
(Haekney)

O. E. Winter
(Hampstead)

T. Moulding
(Exeter)

A. T. Davis
(Salop Co. )

L. S. McKenzie
(Bristol)

E. P. Hooley
(Notts Co.)

P. H. Palmer
(Hastings)

E. Evans
(Carnarvon Co.)

G. A. Phillips
(Glam. Co.)

D. Ronald
(Falkirk)

M. Sellars
(Dimdalk)

J. P. Waketord
(Wakefield)

A. W. Bi-adliy
(St. Helens)

J. A. Webb
(Hendon)

N. Scorgie
(Hackney)

D. Edwards
(Taunton)

F. C. Cook
(Nuneaton)

F. R. Phipps
(Basingstoke

I

H. G. Whyatt
(Gt. Grimsby)

H. W. Bowen
(Sussex Co.)

J. England
(Wrexham)

H. Alex. Clai-ke
(Britou Feri-y)

PUPILAGE.

Kequests for advice as to pupilage having been
frequently received, the council invited members who
are willing to take pupils to communicate with the
secretary setting forth the period of articles, amount
of premium required, and works in hand. A large

number of replies were received and tabulated, and
valuable assistance has l>een accorded to some thirty

applicants for advice.

AFPILIATION OF THE COt'NIY SURVEYOKs' ASSOCIATION
OF IRELAND.

The council are gratified to record the completion
of the affiliation of the County Surveyors of Ireland
Association with this institution, resulting in au ac-

cession of nineteen members.

AFFILIATION OF THE LOCAL GOVERNMENT ENGINEERS'
ASSOCIATION OF NEW ZEALAND.

The council are also gratified to report that negotia-

tions are proceeding with a view to the affiliation of

the above association with this institution.

ABBREVIATION OF TITLE.

The council draw attention to by-law 22: "The fol-

lowing, and no other, abbreviations may be used to

denote connection with the institution: Hon.Mem.
Inst.M.&Cy.E., M.Inst.M. & Cy.E., A.M.Inst.M.&
Cy.E., Stud. Inst.M. & Cy.E. As this by-law forms an
agreement entered into by the council on behalf of

the institution, the council trust that members will

assist them by using the exact form of abbreviation

as shown."
MEETINGS OF THE INSTITUTION.

Meetings of the institution have been held in the

—

Eastern District at Grays, September 21, 1912;

East Midland District at Ilkeston, September 28,

1912;

North Wales District at Wrexham, October, 19, 1912;

Metropolitan District at Westminster, December 6,

1912;

South Wales District at Swansea, January 11, 1913

;

Eastern District at Gerrards Cross, April 26, 1913;

North-Eastern District at Newcastle-on-Tyne, May
2 and 3, 1913;

Scottish District at Dundee, June 6 and 7, 1913

;

North-Western District at Rochdale, June 14, 1913;

West Midland District at Leek, July 5, 1913;

And at Aiusterdam, May 8 to 14, 1913.

DISTRICT MEETINGS.

These will be found under the heading of " District

Secretaries' Reports."

THE ROLL OF THE INSTITUTION.

During the financial year ending April 30th last,

269 new members, consisting of 145 ordinary members.
62 associate-members, 41 students and 21 affiliated

members, have been elected. Thirteen members, 6

associate-members, and 1 affiliated member have re-

signed. Ten members and 3 associate-members have
been written off.

The council record with regret the deaths of T. T.
Allen, J. T. Eayrs (past-president), J. A. Hoyle, P. J.

Lynam, J. G. O'Sullivan, W. J. Press, J. Proctor,

F. W. Richard.son, W. P. Robinson, W. T. Shell, Jas.

Smith and W. Weaver (past-president) ; also of J.

Robb (affiliated member).
The roll now stands:—

1906 1907 1908 1909 1910 1911 I9I2
^~— to to to to to to to

1907. 1908. 1909. 1910. 1911. 1913. 1913.

9 g 8 8 8 13 13
Members 850 SJi 818 830 839 1,028 1,153
Associate-members — 39 78 114 128 •H3 290

I-W 123 127 137 131 — —
Graduates 204 204 170 160 151 — —
Students — — — — — 29 69
Affiliated members — —

1,201

—

1,257

47

1,360

68

Total 1,207 1,209 1,2-19 1,583

Six associate-members, eight affiliated members, and
one student have been transferred to the class of

member.
VISIT TO AMSTERDAM AND THE HAGUE.

At Whitsuntide a visit was paid to Amsterdam and
The Hague. The members were received and wel-

comed at Amsterdam in the town hall by the burgo-
master. Baron Roell, the acting burgomaster, Mr.
Delpratt, and a number of the city officials, the party
being introduced by Mr. W. A. Churchill, the Britisli

Consul. At the Exchange Mr. A. W. Bos, the director

of public works of the city, together with Messrs. F. S.

Jacob and P. Lohr, the city engineers, gave detailed

descriptions of the engineering works of the city,

several of which were afterwards visited, including

the sevi'age outfall, the pumping works, and the tram-
way garage, in course of construction. The new gas-

works, an installation which, when completed, will

1)0 up to date in every respect, was inspected with

creat interest. Excursions were made to Broeck,
Volendam. the Isle of Marken. and Leyden. The
party next proceeded to The Hague, where they were
received and welcomed by Mr. Lindo, the director of

iniblic works, and the splendidly equipped abattoirs

were then inspected with special interest. The party
drove to Scheveningen, visiting the " House in the

Wood," and afterwards inspected some of the world-

famed picture galleries of The Hague.

HONORARY' MEMBERS.

In view of the great interest shown, and in return

for the services kindly rendered, by Mr. Bos and
Mr. Lindo, the council have elected these gentlemen
as honorary members of the institution.

THE FINANCES.

The accounts which accompany this report for the

financial year ending April 30, 1913, have been duly
audited by the official auditors, Messrs. Wood, Drew
& Co., and are presented with this report. It will be
seen from the figures that the institution is in an
exceedingly satisfactory financial position. During
the year abnormal expenditure amounting to over £200

has been met out of revenue for furnishing the new
offices. The arrears this year are unduly high, despite

repeated applications for payment. Exceptional cir-

cumstances, which will in due course right them-
selves, have tended to swell the total. The ccv.ncil

earnestly trust that members will give immediate
attention to applications for payment, as it is evident

from the amount of arrears recovered during the past

year that forgetfulness is the chief cause of this un-

desirable item in the accounts.

THE NEW HOME OF THE INSTITUTION.

The council have acquired a lease of a large and
well-li"hted suite of offices at 92 Victoria-street, West-
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minster. Better ivcooiniiiodation i.s now jriven for the

increased work of the institution, and for holding the

council, committee, etc., nioeting.s, and the rooms have

heen used for the puriiosc of district meetings during

the year, and for reeeivins deputations. By the adop-

tion of movable i)artitioiis an area of nearly 1,000

ijq. ft. uninterrupted floor space is available aT any
time it may be required. The dimensions of the rooms
are as follows: Council chamber, 25 ft. by 19 ft.; two
rooms, each 20 ft. by 12 ft. G in., and a smaller room.

13 ft. 6 in. by Jl ft. 6 in.

DEVELOPMENT OP LONDON.

The co\mcil wore approached by the Royal Institute

of British .Vrcliitect.s with reference to participation

in a deputation of various interested bodies to i.he

Prime Minister to urge upon him the necessity of

lef.'islation to deal with the consistent, disinified and
practical develo])ment of greater London by co-ordina-

tintr existin? bodies for the special pnr|)Ose of creatine

ties and certain societies interested in town planning.

The pre.-ident, Mr. R. J. Thomas, spoke on behalf of

this institution, the other speakers being Sir A.ston

Webb for the Royal Institute of British Architects.

Mr. Leslie Vigers for the Surveyors' In.ititnlion, and
Mr. Raymond Unwin for the London Society. Mr.
.\squith stated in his reply that he would suggest that

tlie local authorities should come into conference v ith

the President of the Local Government Board, who
was quite willing to lend his services, ind. if they
were willing, ^ take Mr. Burns as their chairman
with regard to the matter, and see if they could
lianuner out by agreement a plan which woul.l meet
the two sets of interests. He further suggested that

the deputation should put themselves into comnmni-
cation with Mr. Burns without any unavoidable delay,

and that the various interests should be heard in

mutual conference. Mr. Asquith agreed that there
.should be some central authority, but as to the
character and precise functions of any such authority.

INCOME AND EXPENDITXTBE ACCOUNT FOE THE TEAE ENDING APEIL SO, 1913.

EXPENDITUBE. iNCoJir.
£ .". <1. £ .^. .1. £ s. ci. £ .>. (i.

To Eeports of meetings — SI IC By Subscriptions 2,068 7 G

„ Esammei-s' fees and exj>eiises — SO 7 8 ,, Entrance fees 267 8

„ Printing, litliograpliy, and stationery „ Examination fees 268 IG

(including postage) ...
— 631 6 5 ,, Sale of Proceedins-s 3G 12 7

„ Expenses of meetings — 77 7 7 „ Interest on investments and on deposit — 83 16 3

„ Rent of rffice and coals — 9^ 8 9

„ Bankers" charges — 11 3

„ Telegraphic address and telephone ... — 18 18 9

„ Expenses of delegates and affiliation — IS 10

„ Donation to International Road Con-
gress 105

,, Premiums — 8 S

t,. Law reports and Parh. mentary papers — 9 5 4

,, Salaries ...
— C15

„ Office expenses (mchiding typist and
expenses of removal to new offices) —

„ Petty cash—
Posta.ge —
General — 6 8 2

„ .Lesral charges — 92 4

,,'. Audit fee —
,,»Aniounts written oif -

Subscriptions r; 14
Invtstmeuts 91 K 2

Office furniture 111 isi n

2,379 12 7

„ Slirplus for ye.ar cairied to nccumu.
Litedfnnd — .345 7 9

£2,725 4 £2,725 4

BALANCE-SHEET ON APRIL

To Simdry creditors

,, Premiums in respect of Volume i xsviii.

,, Subscriptions in advance
,, Accumulated fund

—

Balance at April 30, 1912
Add surplus for year ending April

30, 1913

Kifjwrt fo the Memhers of the Institution if Mmiicij^al
and County Ergint'C) Si.

In accordance with the provisions of section 113 of the
Companies (Consolidatiou) Act, 190S, we report that we
have examined the above Income and Esi>enditiire
Account and Balance Sheet with the books and vouchers
and have obtainel all the information and explanations
we have required. The Balance Sheet in our opinion is

properly drawn up so as to exhibit a true and correct
view of the state of the Institution's affair* according to
tfce best of oiir information and the explanations given
to us, and as shown by the books.

(Signed) Wood,Dbew,&, Co. (Chartered Accountants),
Auditors to the Instituticn, i:^ Cannon-street, London.

£-2,9r4 1 1

r Cash —
at bank
in band

, Investments —
£ltO Southampton Corporation 3^
per cent Stock ot 92

£553 2s. Pd. India 2^ per cent Stock
at63i

£650 Os. 3d. London County 2^ per
cent Stock at 65

£200 STetiopoUtan 2.J per cent Con-
solidated Stock at 74
£m lis. 9d. New South Wales 3t
per cent Stock at 9 4

£600Iudia3i per centttock at 90..

?ul>s

,
Amount due for sale of Proceedings..
Stock of Proceedings—estimated value
Office furniture

219 15 11

174 IG

351 4 10

422 10 2

149

383 2 8
5^10

2.019 13 S

a system of main roads. The council informed the
Royal Institute of their hearty agreement with the
object of the petition, and the president accordingly
became a signatory on behalf of the institution. The
Prime Minister consented to receive the deputation
on July 3, 1913.

DEPUTATION TO MR. ASQUITH.
Mr. Asquith. who was accompanied by Mr. Jolin

Burns, the President of the Local Government Board,
and Sir George Gibb, chairman of the Road Board,
at the House of Commons, on July 3rd. received two
deputations, who urged upon him the importance of
having some central body to assist local authorities
around London in town planning schemes, particu-
larly with referenre to main roads. One deputation
represented the Institution of Municipal and Countv
Kneineers, the Royal Institute of British Architects,
the Surveyors" Institution and the London Society,
and the other was representative of the local authori-

that was a matter he would like to reserve for further

consideration.

INTERNATIONAL ROAD CONGRESS, LONDON, 1913.

The Third International Road Congress was held in

London in June la.st. Inasmuch as the construction

and maintenance of highways form so large and im-
portant a part of the work of the nuuiicipal and county
engineer, tlie council felt it their duty to take their

full share in the work of this congress. Mtmy mem-
bers of the institution have served upon the various

committees of the congress, a large numlier of the

papers read and discussed were contributed by niem-
l)ers, and the council made a donation of 100 guineas
towards the expenses of the work ot the congress.

The condensation of the various papers, in order to

comply with the requirements of the Permanent Com-
mittee, was so severe that the reports and recom-

mendations to the congress had necessarily to be in

general terms, while the time at the disposal of the
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finii-'re^.- was so brief, after llio delay necessitated by

translating into three languages, that it was impvac-

ticable to discuss details. Unfortunately, a large

nunilier of the delegates did not receive tlie papers

or tlie general reports, and were therefore unalilo to

follow all the reconmiendations made in the latter.

The opportunity afforded for personal intercom.se and

friendly discussion has, however, done much to ad-

vance the science of road making and to cement
intevnatior.al friendships.

MUTUAL DEFENCE FUND.

The council have given careful consideration to this

matter, but the respon.se from the members has been

di.sappointing. The subject is still occupying the

attention of the council.

pre.sident's prize.

The pre.sident and council regret tlial as no p

lia.s been contributed liy a student during the

year this prize cannot be awarded.

PREMIUMS.

The council have awarded an institution preii

of £^ 5s. to Mr. E. R. Matthews for his pape
'Bridlington Municipal Works," and of £3 3:

Mr. H. \V. Barker for his paper on 'Cemetery
.-t ruction and Sub.soil Drainage."

UNFAIR IREAIMENT Of MKMBLK-^.

Tlie attention of the council was drawn by a mem-
ber to the unfair treatment to which he had been
subjected by a portion of the council of the authority

he served.
ARBITRATION CLAUSE.

As stated in the last annual report, the council

have given furtlier consideration to repre.^oatations

from the National Federation of Building Trades Em-
ployers, and have had tlie advantage of receiving a

deputation from their l>ody. The Arbitration Clau.sc

Sub-committee finally recommended that tlie clau.se

as set forth in the last annual report (vide " Proeeed-
iugs," Vol. xxxviii., pp. 462, 463, 464) be adhered to,

with the exception of item n " as to the issuing of

certificates relating to payments to the contractor."

This item the sub-committee recommended should not

be withheld from arbitration. The council adopted
the report, and resolved accordingly.

MAIN AND SUB CONTRACTORS.

A deputation from the Confederated National
Association of Master PIa.sterers, Plumbers, and
Slaters was received by the council in supjjort of

proposed clauses dealing with the relationship

bet.veen main and sub contractors, for in.sertion in

contracts. On the report of the Arbitration Clause
Sub-Committee, to whom the matter was referred.

the council resolved that the clauses were not siicli

as could be recommended for adoption by the mem-
bers generally, as the principle of sub-cont;acting

does not apply to the London and Soutli and West
of England- districts. The clauses w'ere, however,
referred to tlie Executive Committees of the Nortli-

Eastern, North-Western, Ea.st Midland, and West
Midland Districts, and arc at present receiving con-
sideration. The secretary was instructed to inter-

view' certain members of the local authority, and
the council are glad to report that matters were
subsequently sat-sfaclorily adjusted.

TECHNICAL QUALIFICATIONS.

The attention of the Local Government Board was
called by the council to the undesirability of the

appointment of persons lacking the requisite engi-

neering training and experience to the post of engi-

neer and surveyor to local authorities, and a similar

letter was sent to an authority which had made
such an appointment.

HOME EXAMINATIONS.

During the year three examinations have been
held, for which eighty-three candidates entered
(.seventy-four presented themselves) for examination.
Forty-two candidates satisfied the examiners and
have been granted the testamur of the in.stitution.

The council trust that members, in fairness to the
candidates who expend both time and money in

preparing for the examination, will accord the fullest

possible recognition to possession of the testamur
when making appointments to their .staffs.

COLONIAL EXAMINATIONS.

It is hoped to hold a South African examination
in October next, and arrangements arc also lieing

made for the holding of an examination in India.

Hong Kong, Colombo, and Singapore are also re-

ceiving attention as possible examination centres.

VISIT OF FRENCH AND BELGIAN ENUINEEUS.

The Association des Hygienistes et des Techni-
ciens Municiiiau.x visited London in October. Mr.
VV. B. Bryan, chief engineer to the Metropolitan
Water Board, assisted by your secretary, made the

ne(;essary arrangements and acted as guides to

various engineering works. The association paid
the institution tlie graceful compliment of electing

your secretary as an honorary member of their body.

PUBLIC HOARDINGS.

The question of limiting and controlling hoardings
has received the attention of the council, by whom
it was referred to a sub-committee tor consideration
and report. The council considered the report pre-

pared by Mr. J. S. Brodic of sufficient value to war-
rant its printing and circulation to the nieuibership,
and it was accordingly issued to all on the roll of

the institution.

PROCEEDINGS IN JOURNAL FORM.

Pursuant to the wish generally expressed at the

last annual general meeting, arising out of a sugges-

tion contained in a paper by Mr. A. H. Campbell,
the question of the publication of the " Proceedings

"

of the Institution in the form of a "journal" has
occupied the attention of the council during the past

year. It has been felt that the yearly issue of the

volume in its present form, appearing of necessity

at a considerable period after the close of the pre-

sidential year, no longer efficiently meets the re-

quirements of the members for close touch with the
work of the institution. It has been therefore de-

cided to discontinue the yearly issue and to establi.sh

a "Journal" to be issued in monthly numbers, and
ill April, May, .June and July twice monthly. In
this will appear papers and discussions, and all

not ces which can conveniently and usefully be in-

cluded. Special articles will appear from time to

time, and it is intended to afford a means whereby
the members generally will be able to discuss
matters of professional interest. By the aeceijtance
of selected advertisements, which will appear at the

beginning and end only of each issue, the council
trust materially to reduce the present lieavy total

cost of printing. No advertisements will be included
in the text, and binding cases will be obtainable
from the printers on the completion of the year's

issues by those who desire to bind the numbers in

the form of a volume. The first issue will be in the
hands of the members as soon as possible after the

conclusion of the annual meeting.

INDEX TO THE PROCEEDINGS.

A cross reference index to volumes 31 to 38 is in

course of preparation, and it is hoped it will he
ready for issue shortly.

REPORTS FROM DISTRICT HONORARY
SECRETARIES.

WE.ST MIDLAND DISTRICT.

Dislrkl i'/tairnian—A. T. Davis, m.inst.c.b.

JMstrict Jfe2)rese/ilalivi'—A. T. Davis, m.inst.c.e.

District i'eort'tory—F. C. Cook, A.ssoc. m.inst.c.e.

Tw'o meetings of the members of this district have
been held during the year under review. The first

was held at Birmingham on November 21, 1912, at

w'hich Mr. H. E. Stilgoe, m.inst.c.e., city engineer,

Birmingham, gave a very interesting address on the

town planning schemes adopted by the city corijora-

tion. At this meeting an Executive Committee for

the district was elected, and the members received,

with very great regret, the resignation of Mr. H.
Richardson, who had for many years filled the office

of district secretary. The second meeting was also

held at Birmingham on January 23, 1913, at which
an interesting discussion on the report of the De-
partmental Committee of the Local Goveinmeiit
Board on intercepting traps in house drains was
opened by Mr. E. B. Savage, Assoc. m.inst.c.e., city

engineer's department. Birmingham, and Mr. A. J.

Dickinson, surveyor to the Redditeh Urban District

Council. In addition to the above, two meetings
of the Executive Committee have been held in con-

nection with matters of moment to the district.

SOUTHERN district.

Dislriit Chairman—R. Read, Assoc. m.inst.c.e.
District Ifepresenlaliic—L. S. McKenzie. A. m.inst.c.e.

District Homtrary Si<rclari/—F. R. Phipps, A. m.inst.c.e.

A Southern District meeting was held at South-
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ampton on Saturday, February 22, 1913. The mem-
bers assembled at the town hall, where they were

received by his worship the mayor. Councillor H.

Bowyer, r.n.r. Entering conveyances, the mem-
bers proceeded to visit the works of the Trinidad

Lake Asphalte Paving Company, inspecting en ruuh

roads constructed and in course of construction by

the company. A visit wa.s then paid to the Northam
swimming bath. After luncheon the member.* re-

turned to the town liall. An Executive Committee

lor the Southern District was elected. An interest-

ing paper, descriptive of the Northam open-air

swimming bath, constructed in ferro-concrete, by

Air. J. A. Crowther, borough engineer, Southampton,

was then read and discussed.

E.\STERN DISTRICT.

District Chairman—A. Fidler, m.inst.c.e.

District Re'prescntatives—W. H. Prescott, m.inst.c.e. ;

H. T. Wakelam, m.inst.c.e.

District Honorary Secretary—E. J. Elford.

Two meetings of the institution and four district

meetings have Ijeen held in the Eastern District

during this session. The institution meetings were

held at Grays and Gerrards Cross respectively, and
were both well attended. At the former a paper

entitled "Municipal Works at Grays" was read by

Mr. A. C. James, Assoc.m.inst.c.e., and an interest-

ing series of visits followed, including the Grays
open-air swimming bath and recreation gromid, the

Wouldham Cement Company's works, and the works
of Messrs. Siegwart, Limited.

At the Gerrards Cross meeting a paper descriptive

of the new sewage disposal works, Gerrards Cross,

was read by Mr. A. Gladwell, engineer and surveyor

to the Eton Rural District Council. The works were
formally opened in the presence of the members by
Colonel the Hon. W. Le Poer Trench, c.v.c, r.e.

The district meetings were held in London, and
were well attended. In addition to the transaction

of district business, discussions took place on papers
upon the following subjects—viz., "The Report of the

Departmental Committee of the Local Government
Board in Reference to the Use of Intercepting Traps
in House Drains," introduced by Mr. H. Percy
Boulnois, M.INST.C.E.; "Modern Methods of Water
Pi»-ificatiou," by Dr. J. C. ^Thresh; "Widths,
Diameters, and Weights of Road Wheels," by Mr.
A. E. Collins, m.inst.c.e.; the advantage or other-

wise of the publication by the Press of papers read
at meetings of the institution, by Air. C. Vawser, and
the proposed Mutual Defence Fund, by Mr. H. T.
Wakelam, m.inst.c.e.

A District Executive Committee was elected at the
Grays meeting in September, and two meetings were
held during the session.

NOKTH-EASTERN DISTRICT.

District Chairman—F. Massie, m.inst.c.e.
District Sepresentatives—E. B. Martin, m.inst.c.e.:

E. R. Matthews, Assoc.m.inst.c.e.
District Honorary Secretary—J. P. Wakeford, Assoc. M.

INST.C.E.

Since the last annual meeting one meeting of the
institution has been held in this district at New-
castle-upon-Tyne, on May 2 and 3, 1913. Papers were
read by Mr. W. J. Steele, m.inst.c.e., city engineer,
and three members of his staff, Messrs. Hubert Laws,
F. I. Alorgan, a.m.inst.c.e., and J. McKellar, the respec-
tive subjects being " Notes on Municipal Works in
Newcastle-upon-Tyne," " Newcastle Quayside Exten-
sions," " Ouseburn Valley Works, Newcastle-upon-
Tyne," and " Newcastle-upon-Tyne Tramway Exten-
sions." The members were kindly received by the
Lord Mayor and the Sheriff, who extended to the
institution a cordial official welcome. On the after-
noon of the Friday the members were afforded an
opportunity of a cruise down the river Tyne, in a
steamer kindly placed at the disposal of the institu-
tion by the River Tyne Commissioners, and on the
afternoon of Saturday exceedingly interesting and
instructive visits were made to the Quayside, Ouse-
burn Valley works, Benton Bank Bridge widening
and tramway, and Jesmond Dene.
During the year two district meetings was held—

viz., at York on November 30, 1912. and at Leeds on
March 8, 1913. At the former meeting a paper was
contributed by Mr. F. W. Spurr, city engineer, on
"Works in Hand at York." At the meeting held
in Leeds a paper was contributed by Air. W. T.
Lancashire, m.inst.c.e., city engineer, on " Some
Alunicipal Works and Practice in Leeds." The ses-
sion of 1912-13 may be regarded as a most success-

ful one, both from the point of view of meetings

and increase in membership, the numbers on the

roll in this district now being 115 members, 28

associate members, and 7 students.

north-western district.

District Chairman—J. A. Brodie, m.inst.c.e.

DislriH Bepresentativrs^C. Brownridge, m.inst.c.e. ;

W. Stubbs, ASSOC.M.INST.C.E.
DiMrirl Honorary Secretary—A. W. Bradley, M.INST.C.E.

A district meeting was b.eld at Blackpool on

November 16, 1912. The business was of a formal

and preliminary character. Mr. J. S. Brodie, the

borough engineer and surveyor of Blackpool, gave

a hrlei description of the Princess Promenade works,

v.hich were inspected.

On March Ist a district meeting was held at Stret-

ford, at which an Executive District Committee was
elected. Air. E. Worrall, the surveyor to the Stret-

foid Urban District Council, read a short paper on
" Asphalt Street Pavements," which was fully dis-

cussed. Afterwards several streets illustrating that

type of street construction were inspected, as well

as the Old Ti-afford baths. Seymour Park schools,

and technical institute. Promises of future meetings
to be held at Blackburn, Colne, Darwen, Leigh,

Lythain and Rochdale have been given, and it is

hoped that meetings will be held in Bolton and
Alanchester also during the coming year.

METROPOLITAN DISTRICT.

Chairman—J. Patten Barber, m.inst.c.e.

District lleprcKiildtiris—Norman Scorgie, m.inst.c.e.;

O. E. Winter, assoc. m.inst.c.e.

Hon. District Seivelary—Norman Scorgie, m.inst.c.e.

As and from Alarch 18, 1912, to April 2. 1913 (inclusive),

four meetings were held, the fiist at Caxton Hall,

and the others at the ottiees of the institution. It

was lioped that more could have been arranged, but
owing to the large number of other district meetings
held in the Aletropolis it was imi>ossible to fix con-

venient dates, and for this reason it was found im-
practicable to call meetings monthly, with an occa-

sional social evening, as was suggested at the com-
mencement of the year. It is, however, hoped that

these may be arranged for in the future.

The matters dealt with at the various meetings
have included, among others : The question of a con-

ference with the superintending architect respecting
Part VII. of the London Building Act, 1894, in rela-

tion to temporary buildings and wooden structures

;

the draft by-laws of the London County Council as

to overhanging lamps, signs, &c. ; the influence of

motor traffic on Aletropolitan roads; a Mutual De-
fence Fund, and a suggestion from the North-
Eastern District that the meetings of the council of

the institution should be held in various parts of the
country, instead of always in London, as at present.

When the question of the formation of a Alutual
Defence Fund came before the members present at

the meeting it was favourably entertained, and the
hope expressed that the whole of the members of

the district would cordially support its adoption.
The suggestion of the North-Easteru District was
carefully considered, but, in the opinion of the
meeting, the question was entirely one for the mem-
bers of the council to determine, and not one on
which a district meeting could express any decision.

A very instructive and interesting discussion took
place on the question of the influence of motor trafiic

on AletroiJolitan roads, and among other subjects
touched upon by the members were the regrouting
of granite sett paving, the requirements under the
Locomotive Acts and the Heavy Alotor Car Order,
limitation of routes, &c.
At the conclusion of the meeting held on December

13, 1912, members and friends adjourned to Lyons'
Victoria Alansions restaurant, Victoria-street, where
a most enjoyable and musical evening was spent;
so much so, in fact, that all i:)resent expressed the
hope that many more such gatherings might be
arranged in the future.

NORTH wales DISTRICT.

District Chairman—^W. Jones, Assoc. m.inst.c.e.
District Representative—J. Price Evans.
District Honorary Secretary—J. England.
Owing to the great distance apart of the towns, it

is found to be very difficult to arrange meetings
w'ithin the district convenient to all. and this, com-
bined with the chairman being indisposed during
the greater part of the winter months, has prevented
a series of half-day meetings being arranged as was
intended.
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Diirins; the year tliree meetings have been held,

two ut Colw.vn Bay and one at Wrexham, the two

first named i)eing informal for the purjiose of iiom.!-

natins the chairman, repre.sentative and lion, secre-

tarv for the district. A paper entitled "Wrexham
and its Municipal Works." prepared by Mr. England,

borough engineer, was discussed, a visit afterwards

being made to various municipal works.

SCOTTISH niSTRTCT.

DIsirin Vir(-}'nsi<leiif—J. Bryce, M.iNST.c.K.

Dislrui Chairmnii—i. Bryce, M.lNST.C.B.

DlMricI Hifpn'M-itlalive—J. Young.
Dl.ilrii-1 Iliinorarji Secretanj—'D. Ronald.

X Scottish District meeting was held in Falkirk

on December 21, 1912, for the purpose of considering

the formation of three committees—viz., a Roads

Committ^^e, Housing and Town Planning Committee,

and a General Purposes Committee. These com-

mittees were formed, and consist of nine, eight and

thirteen members respectively. It was also agreed

to circularise the local authorities, pointing out that

these conmiittees had been formed and asking

their co-operation in the work of the institution.

It was stated by the chairman that the Roads Com-
uiittee was being formed primarily to collect and

tabulate scientific data as to improved methods of

road construction, and particularly the effect of

climatic conditions in conjunction with traffic re-

turns on experimental road lengths to be laid down
in Scotland having distinctive climatological con-

ditions.

Joint Mcilinij of Euad-s, Ilousiiuj and Town Planning

Commitleef. January 10, 1913.—The hon. district secre-

tary read a letter from the Secretary of the Local

Government Board intimating that they had dis-

posed of the Model By-laws drawn up l>y the institu-

tion, and that the Secretary for Scotland had them
now under consideration.

It was agreed that Mr. A. Horsburgh Campbell and
Mr. J. E. Wilkes be put forward as nominees for elec-

tion to the council.

lioads Committee Meeting, January 10, 1913.—Mr. J.

Walker Smith was elected chairman of the Roads
Committee, and Mr. W. H. Wainwright was elected

committee secretary.

(leneral Purposes Committee Meeting, Januar.y 10, 1913.

—Mr. A. Horsburgh Campbell was elected chairman,
and Mr. D. A. Donald was elected committee secre-

tary.

The following were appointed correspondents to

collect, itc, information of the following matters:—
Main di*aiua^e
Tramways and tn^nsit
Water
HoBpitals and sanatoria
Statistical returns
Superannuation

W. Forbes.
J. Young.
C. Massie and W. WatS'
A. Stereuson.
J. Young and A. Forbes
J. Bryce.

The information to be sent to the committee secre-

tary by March 31st, and to be submitted to a com-
mittee meeting to be held for that purpose; the infor-

mation so collected to be kept by the hon. district

secretary for the use of Scottish members, a copy to

be sent to the general secretary in London for the

use of the in.stitution.

Tmon Planning Meeting, January 10, 1913.—Mr. John
Bryce was elected chairman, and Messrs. W. A.

Macartney and J. K. Wilkes committee secretaries.

Mr. Wilkes was instructed to see the Local Govern-
ment Board, and to olifer to jjlace at their disposal the

experience of the committee in framing further regu-

lations relative to town planning.
It was agreed to visit Dunfermline on Saturday,

February 1, 1913, to inspect the town planning schemes
in connection with Rosyth development.
A meeting of the Scottish District was held on

March 6, 1913. Mr. J. Bryce, vice-president, occupied
the chair. The meeting was called to consider nomina-
tions for district officers, and it was agreed to recom-
mend the following ; Vice-president, Mr. John Bryce

;

district chairman, Mr. F. G. Holmes; district repre-

sentative, (o) Mr. A. Horsburgh Campbell, (6) jNIr. John
Young; district secretary, Mr. David Ronald.
\ letter was read by the district secretary from the

Convention of Royal Burghs asking for suggestions to

the amending Schedule IV. of the Burgh Police Act,

1892, in connection with the Police Amendment Bill.

The letter was remitted to the By-laws Committee.
In addition to the work undertaken at the above

meetings", evidence on behalf of the institution is being
given before the Royal Commission on Housing by
Messrs. A. Horsburgh Campbell, John Young, A.

Stevenson, J. E. Wilkes and James Thomson.

A meeting of the By-laws Committee and the Con-
vention of Royal Burghs was held on March 14th,

and the question of amending Schedule IV. and other

clauses of the Police Acts was discussed. It was
agreed that the B.v-laws Conunittee draw up an
amended schedule in place of Schedule IV., and for-

ward same to the convention for inclusion in the

Police ,\mendment Bill. The meeting was held on
.Vjiril 4th, and the new schedule has been forwarded.

The district secretary is putting himself into com-
munication with engineers, surveyors and assistants

who are not in the institution, and who are qualified for

election, with a view to enlisting them into the insti-

t\ition. The district secretary is endeavouring, along

with the general secretary, to form a students' section

of the Scottish District, and is prepared to give his

assistance to the secretary of this branch when formed.

The annual summer meeting was held at Dundee.
From the hon. district secretary's office 1,109 letters

and circulars have been .-^ent out, and 203 letters have
been received.

SOUTH W.\LES DISTRICT.

District Chairman—W. Harpur, m.inst.c.e.

/liMrirt Uepresentntive—ii. A. Phillips, Assoc. m.inst.c.e.

Distriet Honorary Secretanj—H. Alex. Clarke.

On March 23, 1912, a meeting of the South Wales
District was held at Cardiff, when the following nomi-

nations were made: District chairman, Mr. W. Harpur,
city engineer, Cardiff; disti'ict representative, Mr.
Geo. A. Phillips, county surveyor, Bridgend; district

secretary, Mr. H. Ales. Clarke, surveyor. Urban Dis-

trict Council, Briton Ferry.

Much correspondence has passed between the dis-

trict secretary and the members during the year. The
first district meeting was held at Sw ansea on January
II, 1913, to elect an executive conunittee. The Mayor
of Swansea offered the members of the institution a

hearty welcome, and the president, Mr. R. J. Thomas,
thanked the mayor for tlie cordial welcome which he
had given the members of the institution. Various

works completed and in course of construction were
visited, and the deputy borough surveyor, Mr. Geo.
Swarbrick, presented a paper on the " Swansea Tram-
ways," and the assistant borough surveyor, Mr. G. H.
Bell, presented a paper on " The Development of the

Ventre Valley in Relation to the Destructor." These
liapers resulted in considerable discussion, and, not-

withstanding the unfavourable weather, the meeting
was a successful one.

The Executive Committee have met and discussed

questions for furthering the interests of the institu-

tion, and with the object of placing before gentlemen
eligible the benefit of becoming members of the in-

stitution.

Arrangements are being made for district meetings

to be held at Cardiff and Neath during the summer
months.

SOUTH-EASTERN DISTRICT.

District Chairman—A. Dryland, m.inst.c.e.

District Representative—J. L. Redfern.
District Honorary Secretary—F. Roberts, a.m.inst.c.b.

September 20, 1912.—District meeting at No. 11 Vic-

toria-street.

An Executive Committee was formed, consisting of

four representatives from each county—viz., Kent,
Surrey and Sussex. A paper was read by Mr. J. L.

Redfern, borough surveyor, Gilliugham, on " Super-

annuation, Security of Tenure and Mutual Protection."

Mr. Redfern was thanked by the chairman for his

paper, and a discussion followed, in which Mr. R. J.

Thomas, Mr. H. P. Maybury and others took part.

Mr. Redfern was requested to send a summary of the

paper to the professional journals.

October 2G, 1912.—Executive Committee, when it was
resolved to hold a meeting at Sidcup, to be followed

by a dinner in London.
December 7, 1912.—Executive Committee meeting,

when various details of the meeting to be held at

Sidcup were arranged.
January 8, 1913.—A most successful district meet-

ing was held at Sidcup, to examine the experimental
lengths of road laid down for the Road Board by the

Kent County Council.

The members traversed the sections, commencing
at the New Eltham end, examining them with much
minuteness, while Mr. Maybury gave many valued
explanations. On arriving at the Sidcup end the

members held a meeting under the chairmanship of

Mr. A. Dryland, where Mr. Maybury gave interesting

particulars of the cost of construction, reconstruction,

scavenging and repairs, and the total expenditure as

returned to him bv the manufacturers. The members
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were aiteiwanlri ontcrlaiiied to tea by Mr. Maybury,
and at tlie couclusioii of the luecting hearty thauUt;

were accorded him for contributing in .-^o many
ways to the .success of tlie arrangements. In the

evening the ineii)f)ers dined together at Frascati's

Kestaurant, Oxford-street, the cliair being occuijicd

by Air. Dryland, who was supported liy the president,

the general secretary, Mr. Maybury and some twenty-

live members. A musical progrannne and variou.-*

toasts followed the dinner, and a most successful

evening terminated about 10 o'clock.

KA>iT MIDLAND DISTRICT.

Viflr'ul Chairiiiaii—E. G. Mawbey, m.insi.c.e.

DUlrict I/cprisciitaiiue—E. I'urnell Hooley, m.inst.c.e.

DUlrkl Hon. iSecretari/—E. A. MacBrair, m.inst.c.e.

Tlie following meetings have been held during the

year:

—

A meeting at Ilkeston, held September 28, 1912;

papers were read on the municipal works at Ilkeston,

tlie siiecial sewage disposal works, and their tram-
way and electricity works. All these were inspected

and a District Executive Committee formed.
A committee meeting was held in the Shire Hall,

Nottingham, on November IG, 1912, when various
matters of business were discussed.

A meeting of the District Committee was lield at

Newark on February 15, 1913. Various matters of

business were discussed.

A general meeting of the district was held at

Newark on February 15, 1913. A paper was read on
Rural Housing," and a discussion ensued thereon.

SOUTH-WESTERN DISTRICT.

iJlilrkl Chairman—H. T. Chapman.
VUlrul Meprcsentaiivc—T. Moulding, m.inst.c.e.

Dislrkt Honurary iSecretarij—T. Moulding, m.inst.c.e.

There have been three meetings of the district held
during the year; the lirst one at Taunton on
November 16th last was very well attended, con-

sidering the area of the district, and a very useful

discussion on " The Advantages and Disadvantages
of Tar-macadam Koads," led by the borough sur-

veyor of Taunton, took place. The second meeting
was held on Apr.l 5th at Exeter, and was also w-ell

attended. There was no paper or discuss.on at this

meeting, as it had been called for the purpose of

deciding whom to nominate as chairman, represen-
tative and secretary.

The third meeting was held at Truro on May 30th.

The chairman stated that he had promised the
Association of Somenset Surveyors to support the
following resolution;—

" That this association, having regard to the fact

that surveyors are now compelled to use mechani-
cally propelled vehicles in order to adequately in-

spect the roads under their supervision, are of

opinion that the same facilities in the matter of

taxation on vehicles, and rebate on ^letrol consumed,
that are at present allowed the medical profession
should be granted to them."
He exijlained that a copy of the resuUition iiad

been sent to the Chancellor of the Exchequer and
the secretary of the institution. After some discus-
sion, it was propotjfd by Mr. Brookes, and seconded
by Mr. Garrett, ^hat the resokition be supported by
the South-Western District members; this was
passed ncni. con., and the secretary was instructed
to forward the resolution to the secretary of the
institution.

Mr. Brookes, the county surveyor of Cornwall,
then read a few notes on '" Points in Connection with
Road Maintenance, with Particular Reference to
Bituminous Roads." A good discussion followed.
Mr. Brookes having replied, it was unanimou.sly re-
solved that he be asked to supplement the notes,
and submit them in the form of a paper, to be read
either at a district meeting or the forthcoming
annual meeting. This Mr. Brookes promised to do.
The members and visitors were afterwards enter-
tained to supper by Mr. Brookes at the County Hall.
On Saturday, the 31st, the party paid a visit to

the Bath and West Show in the morning, and were
the guests of the West of England Stone Company
and the St. Keverne Stone Company in a trip dowii
the river Fal in the afternoon. On arriving at Fal-
mouth, the party were met by the deputy mayor and
the borough surveyor of Falmouth, and were driven
round the Castle Drive, after which the party were
jiermittfid to inspect the semi-tropical gardensowned
by Howard Fox, Esq. Tea, provided by the Mavor
of Falmouth, was then i>artaken of. After a vote" of
thanks to the Mayor of Falmouth, which was replied

to by the deputy mayor, owing to the absence of the
mayor, the party broke up, having sijcnt a very eii-

joyalile day. A digest of the meetings was .-^ent to

the professional papers.

STANDARDISATION COMMITTEE. REPOUT lOR YEAR
1912-13.

Mr. E. J. Elford: This committee lias held a
number of meet ngs during the year, and has had
under consideration many matters relating to

standardisation, in addition to which members of

the committee have been actively engaged upon a
number of sectional committees of the Engineering
Standards Committee.

C'oncretr Flags,—The first edLtion of the standard
sijecification published by the in.stitution was
rapidly disposed of, and early in the year the com-
mittee found it necessary to publish a second edi-

tion. Before doing this conferences were lield with
the Concrete Institute, and certain revisions agreed
upon. Tlie specification is on sale by Messrs. E. &
F. N. Spon, Limited, 57 Haymarket, price 2s. 6d. per
copy.
The committee has from time to time considered

matters relating to questions brought before them
by the delegates to other committees, and has de-

cided upon the course which should be adopted by
the representatives of this institution.

tramway rails STANDARDISATION COMMITTEE.

Mr. W. Harpur : But little practical work has been
done by this committee during the past year. At
the beginning of the year other kindred institutions
were given an increased number of representatives
on the committee, making their numbers three from
each institutcon, the number of representatives from
this institution being two. An application for

further repre.sentat:on from this institution at first

met with refusal, and for a long time no meeting of

the committee was held. At the meeting of the com-
mittee held recently, however, it was decided to

accede to the request of this institution for another
representative, and Mr. E. J. Elford was nominated
by this institution, and has accepted a seat on the
committee. Two manufacturers of manganese steel

points and crossings have also been added to the
committee in the iiersons of INIr. Brown, of Messrs.
Hadfields, Limited, and Mr. Bland, of Messrs. Edgar
Allen & Co. The election of these two gentlemen
became necessary owing to the decision of the com-
mittee to standardise points and crossings. During
the past year there has been shown a desire on the
part of some members of the committee representing
other institutions to commence de novo in the matter
of the rail standards and practically to scrap the
present standards. Inquiries made hy Mr. Elford
from the members of this institution who have the
control of tramway track work elicited the fact that
there was no desire for any such change, except
from a very small percentage of track engineers, and
that to conimeuce changing the standards would be
a fatal error in British standardisation. At the last

meeting of the committee the proposals were de-

feated, but it was decided to make certain amend-
ments in the standards, the details of which will be
gone into at an early meeting of the committ'ee.
During the year a very valuable addition to the
information upon rail corrugation has been the con-
tribution of the invaluable paper on the subject of

this institution by Mr. Wakelam. The committee
is desirous of making exhaustive inquiries into the
question of rail oorrugation, and of making recom-
mendations for their reduction or prevention if the
inquiries should result in the securing of any defi-

nite information on the subject, but before entering
upon the matter in detail it has first to come before
the main Standardisation Committee to ascertain
whether the question properly comes within the
scope of standardisation, and, if so, whether any
funds are available for prosecuting the inquiries.

REPORTS FROM DELEGATES.
ENGINEERING STANDARDS COMMITTEE ON ROAD

MATERIALS.

Mr. R. J. Thomas U'lesident): The Engineering
Standards Committee having appointed a committee
to consider and report upon the standardisation of

road materials, the latter, which included the presi-

dent, and Messrs. E. J. Elford and H. T. Wakelam,
decided to consider first the question of road stone,
and appointed a sub-committee composed of road
engineers and stone merchants to discuss the sub-
ject. After several meetings such sub-committee
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arrived at an agruuiiiunt uiion Ihu deliiiiliun of

gauges and size.<, and tlie iietinlogical olassifiiatiun

of road stone n.sed in tlie United Kingdom. Tlie'r

recommendations were submitted to and approved
liy tlie General Connnittee on -Road Materials, and
will shortly he considered hy the Engineering
Standards Connnittee. Should these roconunonda-
tions he adoi)ted it is confidently helieved that an
impoitanl step will have been taken in the direction

of uniformity and .simplicity in dealing with road

stone.

Mr. E. J. Elford: Considerable time and labour has

been e.vpended in obtaining reliable information upon
which to liase a .standard specification dealing with

the ^'aiige and size of road stone, and draft clauses

have now been agreed. The subject of nomenclature
of road stones, and clauses for a specification of bitu-

minous, tar and pitch road materials are next to be

considered.

VITRIFIED-WARE SEWER AND BRAIX PIPES.

Mr. E. J. Elford : A number of meetings of the Sec-

tional Committee have been held under the chair-

manship of Sir Maurice Fitzmaurice. Considerable
difficulty has been experienced in arriving at agree-

ment with the manufacturers' representatives on some
important points, but at the date of this report a draft

specification has been practically agreed upon.

STANDARD CLAUSES FOR INCLUSION IN A SPECIFICATION
OP STREET LIGHTING

Mr. T. \V. iHayward : In 1910 the council were in-

vited to send five representatives to a conference to

take into consideration the preparation and issue of

a standard specification for street lighting. The fol-

lowing institutions were represented upon the Joint

Committee : Institution of iElectrical Engineers (nine

members); Institution of Gas Engineers (five mem-
bers) : In.stitution of Municipal and County Engineers
(five members); Illuminating Engineering Society (five

members). The council, on the recommendation of

the Standardisation Committee, appointed the follow-

ing as their representatives: Messrs. G. F. Carter,

E.^J. Elford, T. W. A. Hayward, E. B. B. Newton and
N. Scorgie.

A great many meetings have been held, and your
representatives have been in attendance at every meet-
ing. The standard clauses were agreed upon by the

committee and were submitted to the councils of the

several institutions for approval. Your council con-

sidered the same, and amended some of the details

slightly. The amendments .suggested were accepted

by the Joint Committee. Ultimately a paper was pre-

pared and read by iMr. A. P. Trotter, one of the mem-
bers of the committee. This was thoroughly discussed,

and as a result the committee are now (June, 1913)

considering slight amendments to the draft clauses at

first submitted. It is hoped the standard clauses w-ill

be issued in the near future.

NATIONAL ASSOCIATION OF LOCAL GOVERNMENT
OFFICERS.

Mr. iNorman Scorgie : During the past year meetings
of the National Council have been held in London
and at Birmingham. At each meeting very gratifying

reports were received respecting increase of member-
ship. The activities of the association have been
maintained during the past twelve months. The
examination scheme inaugurated last year has been
much appreciated by the younger members engaged
in municipal work, and it is felt that anything which
tends to improve the efSciency and status of the

clerical side of an engineer's staff must be beneficial

to the department. The superannuation question con-

tinues to maintain the premier position in the work
of the association, and every possible effort has been
made during the past year to further the matter.
Additional efforts have been made to enlist the sym-
pathy of other associations, to secure the support of

Members of Parliament, and to persuade municipal
corporations of the mutual advantages which would
be derived by a national scheme. At the several meet-
ings of the General Purposes Committee the .subject

has always been in the forefront; further figures

prepared by the actuary of the association have been
carefully considered, and at the meeting recently held
at Birmingham a new Draft Bill submitted by the
committee was considered by the National Council,
attended by over 160 delegates from all parts of the
United Kingdom and Ireland, at which a general and
most interesting discussion ensued. After dealing
with several clauses, the further consideration wa.^

adjourned to a special meeting to be held in London
at a date to be fixed previous to the next annual meet-

ini;-. .Vs foreshadowed in the la.sl rciH>rl, an approved
.society under the National Insurance .Vet has been
formed, and it is very gratifying to place upon record
that over ii,70;) nuinicipal officers have embraced the
opportunity of joining. This is a matter in wliich
your delegate has taken a very keen interest, and he-

is pleased to report that the financial result to date
has been beyond expectation, while the approved
.societies in general have been loud in their com-
plaints in respect of the severe drain on their funds,
necessitated by the percentage of members receiving
benefit. The sickness among municipal officers who
are members of this society has averaged oidy about
1 per cent, and if the pre.sent low rate of sickness con-
tinues the time will not be far distant ere the for-

tunate members will be receiving additional benefits
such as were anticipated when the society was formed.
As a further instance of the usefulness of the associa-
tion, the members of the institution will note with
satisfaction that financial assistance to the extent of

£25 has been given to Mr. Wm. Jones, surveyor of
Colwyn Bay, towards the heavy expenditure he was-
compelled to incur in connection wdth the proceedings
taken in vindication of his character.

THE SANITARY INSPECTORS' EXAMINATION BOARD.

Mr. Charles Jones (hon. secretary); This board is

.still doing good work. Three examinations have been
held during the past year, two in London and one in
Birmingham; and although the number of candidates
was not quite so high as in the previous 'year, the
standard arrived at was exceptionally good, and shows
a very high degree of efficiency. The total number of

"pas.ses" was thirty-eight, strangely enough, the
same number of each sex—viz., nineteen males and
nineteen' females.

ENGINEERING STANDARDS COMMITTEE: CAST-IRON PIPES.

Mr. G. F. Carter: The sub-committee engaged in

the preparation of a standard specification for cast-

iron pipes for water, gas and sewage has issiied a
draft specification which is being considered by the
Sectional Committee. The specification includes, in

addition to the straight pipes, complete tables of

standard dimensions for special castings.

The President remarked that as they had copies
of the report in their hands he would formally move
its adoption.
Mr. T. W. A. Hayward (Battersea), who seconded,

explained that there had been abnormal expenditure
during the year of over £200 for furnishing the new-

offices. The auditors had treated that not as current
expenditure, as they had full value for the money in

the furniture, which was the property of the institu-

tion.

THE institution "PROCEEDINGS."

Mr. H. Gilbert Whyatt (Great Grimsby) said he
did not object to the publication of the " Proceed-
ings " of the institution in journal form, but he
noticed that the papers which were to be read were
nearly an inch larger, and when liound they would
have two sizes of volumes in the bookcases.
Mr. A. J. Price (Lythani) said he had always

looked upon the " Proceedings " as the mo.st valu-

able part of his membership of the institution, and
he thought it was a nity that they had abandoned
the annual volume. It was most useful to them as

municipal engineers to have these books as works
of reference. He asked if anything could be done
to give them the " Proceedings " in a permanent
form at the end of the year.

Mr. G. W. Lacey (Oswestry) said he was not sure

that the journal form was going to be so valuable
to them as the annual volume. The departiwe from
the jiresent form of the annual volume .seemed

somewhat unfortunate. (Hear, hear.) Their meet-
ings were so well reported in the professional Press
that they had the papers and discussions practically

immediately after the holding of the meeting, and
the value of the journal was considerably reduced
by this fact

Mr. A. E. Prescott (Eastbourne) said lie noticed

that the co.st of printing la.st year was £831. lie

would like to aiji whether the cost of publishing
this monthly journal would be in excess of the

present annual volume. It was rather important to

know that.

The President : It will not be as expensive.
iMr. Prescott: I take it the council have given

tiiis matter consideration. He would like to con-

gratulate the council on presenting a very interest-

ing and valuable report. The formation of the
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district committees had undoubtedly justified their

existence.

Mr. Whyatt said he did not object to tlie jomnal

form, or to the binding at the end of the year, Init

he did object to tlie difference in size.

Mr. CoCKSiLL expressed the view that forty volumes

of one size were quite sufficient.

Mr. J. E. Wilkes (Dunfermline) thought the council

should consider the reproduction of the plates in the

press: he felt the size of the journal would have

to be larger than that mentioned. They had been

admirably served by The StiRVEYOR, and it had always

been an incentive to him to read its reports and its

temperate comments. The council were followinc the

lead of all the principal technical institutions in tlic

world in issuing a monthly journal. It would he a

very great help to them to have the " Proceedings "

more frequently than at present.

Mr. E. Ckoome (Cromer) said he considered the idea

of the new journal was an excellent one, and it would

keep them more in touch with the institution to have

the " Proceedings " monthly instead of having to wait

a year for them.
SUPERANNUATION.

Mr. O. A. Bridges (Bognor) said he wanted to know

how they stood with regard to supei-annuation. Was
the institution doing anything ? He was speaking

on behalf of surveyors to small authorities with salaries

up to £400 a year. AVlien they got beyond that

salai-y they could save something for their old age.

It was a matter of great importance to the men with

the smaller salaries, and he hoped the institution

would not let it drop.

Mr. A. D. GRE.A.TOREX (West Bvomwich) replied that

the interests of the members of the institution were

being carefully watched by their delegates on the

National Association of Local Government Officers.

Mr. Blair. Mr. Scorgie. and himself represented this

institution on the council. Tlie question of super-

annuation had been gone into very carefully by the

council, and at Birmingham the Superannuation Bill

was gone through very carefully.

Mr. Hayward said if they would refer to the report

they would see that a good deal was said about super-

annuation being undertaken by the National Asso-

ciation of Local Government Officers. The council

had taken into consideration the question of the cost

of printing, and that was one of the reasons for

adopting the journal form in jilace of the volume. He
agreed that in the past the institution had been w^ell

served by The Surveyor and other technical news-

papers, and he felt that they would be well served

in the future.

Mr. Whyatt said he would not press any amend-
ment.
The PRRsinENT assured the meeting that the council

were doing what they thought was right in the interest

of the members. He asked the members to put faith

in the council, and trust them. Their journal was
not intended to interfere in any way w-ith the technical

Press. No institution owed more to the technical

Press than they did. and they did not intend in any
way to interfere with the Press. It was to him a

matter of very great gratification that the discussion

had been amicalile. They were all agreed in the en-

deavour to do what was best for the institution, and
so long as they did that they were going to flourish

—

journal or no journal.

ELECTION OF SCRUTINEERS.

The President announced that the scrutineers had
been re-elected as follows: Messrs. E. J. Angel (Ber-
mondsev). C. F. Davison (Barkinc). F. Harris (Ton-
hridgeV T. Henry (Retford), P. G. Killick (Fin.sbury).
W. F. Loveday (Stoke Newingtonl, A. E. Prescott
(Tottenham). W. B. Pur.ser (Kesteven County). The
name of Mr. H. A. Webb (Hendon) was added as an
additional scrutineer.

TRESENTATION OF PREMIUMS.

The President then presented the premiums for
the best papers—the first, of five guineas, to Mr. E. E.
Matthews, Bridlington, for his paper at Bridlington on
sea defence works, and the second, of three cuineas.
to Mr. H. W. Barker for his paper at the West Brom-
wich annual meeting.

INSTALLATION OF THE NEW PRESIDENT.
The Retiring President said it was his next

duty to introduce his sviccessor. In Mr. Cockrill
they had an ideal president, and he knew thev would
accord him the sympathy and support lie (Mr.
Thomas) had received at their hands.

Mr. J. W. Cockrill, having taken the presidential

chair, amid cheers, said: "I accept the badge ><i

office, the badge of servitude on your behalf and

for you, and I promise that anything I can do will

be done in your service." (Cheers.)

THANKS 10 the RETIRING PRESIDENT.

Mr. J. S. Brodie (Blackpool! moved that the best

tlianks of the meeting be given to the retiring presi-

dent, jNfr. E. J. Thomas, for his management of the

affairs of the institution during the past year. The
year, he said, had been one of great activity. There

had been the visit to Amsterdam and The Hague

:

tliere was the reception of the French and Belgian

delegates under the lead of the president and their

secretary (Mr. Cole); and there was the International

Eoad Congress, which was an enormous business.

With regard to the organisation of that congress the

least said the better. Then Mr. Thomas headed a

deputation to Mr. Asquith and Mr. Burns with re-

ference to town planning in London, and did great

service in urging the adoption of a clear policy.

Then there was also the removal of the headquarters
(if the council and the institution to new premises.

j\[r. Brodie also referred in graceful terms to the

marriage of Mr. Thomas during his year of office,

and added that it was the heartfelt desire of every
member of the institution that the lives of Mr. and
Mrs. Thomas would be spent happily together, and
that nothing but good w-ould follow them all the days
of their life.

Mr. G. W. Lacey (Oswestry), who seconded, said

tliey must all recognise the great assiduity that Mr.
Thomas had shown during the past year in attend-
ing the meetings of tlie institution, and also the
keen interest he had taken in all the affairs of the
institution. It was a matter of gratification tliat his

year of office had been so successful. They all hoped
that Jlr. and Mrs. Thomas would be spared for

many years to enjoy a happy and prosperous life.

The vote of thanks was accorded by acclamation.
Sir. R. J. Thomas, who was received with applause,

said he did not know how to thank them sufficiently

for the vote of thanks. He had the interest of the
institution close at heart, and anything he had been
able to do—and he had done his best—had been done
witli the entire object of benefiting the institution.

They had had a busy year in more resjiects than one.

He hoped that the happy event which had made the
year certainly the happiest year in his life had not
prevented him doing his duty to the institution. He
thanked them for their kindly references to his wife.

In most of the matters referred to Mr. Cole had done
the greater part of the work, especially in receiving

the French and Belgian engineers, and he was pleased
to say tliat, courteous as they always were, they recog-

nised Mr. Cole's service by electing him an honoran"
member of their institution. He thanked the members
for the valuable token of their esteem and regard on
the occasion of his recent marriage, and he assured
them it would always be a memento of the time when
he had the opportunity and the honour to serve the
institution.

Mr. CocxniLL then rose and delivered the fol-

lowing

PRESIDENTIAL ADDRESS.
The orthodox way for a president to Ijegin his

address is to thank those who have placed him in

the position for the great honour done him. I wish
to be orthodox, and in a most heartfelt manner. As
I look back over the list of men you have placed in

this position I feel that I .shall have .some difficulty

in worthily performing the duties. Since my con-
nection with the institution thirty ju-esidents have
passed through tlieir year of office, and I have seen
the loyal way in which the council and all the mem-
bers have supported them. It is upon this loyalty
and support that I am relying, and by which I

hope to succeed in making the term in any way
com]>are with those which liave gone before. One
other Yarmouth man has held this position—viz..

Mr. A. W. jNlorant, in 1880-81. He was then at
Leeds, having left Yarmouth some twelve years
before. During his surveyorship Yarmouth made
very great progress, and as he was allowed private
practice many of the buildings of the period are
liis work.
Perusal of the thirt.v-eight addres.ses which your

|iast-presidents have delivered leaves one with very
little to say, and I advise future jiresidents not to
attempt it. In looking back through the vohnnes
one is struck with the feeling that the idea exists
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that iiiily ill recent times, and certainly witliin (he

last I'oiitiiiy or so, has anytliing been done wliicli

can claim to be of any importance in tlie civil engi-

neering profession; but 'is it so? We are informed
on our certificate of membership of tlie Institution

of Civil Engineers that
—

" The institution is a

society established for the general advancement of

mechanical science, and more particularly, for pro-

moting that species of knowledge which constitutes

the profession of a civil engineer, being the art of

directing the great sources of power in Nature for

the use and convenience of man." If such a
descriiUion entitles a man to be called a civil engi-

neer, then Hercules can claim the title, for, in

cleansing the .Augean stables, be turned two rivers

out of their courses, and, using the power so

obtained, swept out the stables in the allotted time.

Like many of us, he did not get the due reward of

his labour. Tliere the likeness must end. for in

these i)rosaic and civilised times we should not be
allowed to satisfy ourselves in the way he did.

To follow the progress from mythological times to

written history and descriptions, to visit the sites

and note the care and science expended in the exe-

cution of various works, provides

AN INTERESTING AND USEFUL STUDY.

Many of them executed two thousand and more
years ago are still standing and performing the
duties they were designed for, and but for the ruth-

less destruction of men a larger number of useful

and lieautiful buildings and works would exist to-

day. In three years' time the Cloaca Maxinui. drain-
ing the valleys between the hills on which Rome was
built, will have performed twenty-five centuries of

useful work. From what can be seen of its outfall

it looks capable of another twenty-five centuries.

We hear of work done twenty-five years ago being
obsolete. In England wc have Roman roads, and
actual paved surfaces are passable to-day on the

Continent which were laid 2,000 years ago. Their
traffic conditions were different to ours, but their

endurance renders them worthy of notice. And then
their directness is remarkable. A Roman road was
nearly always the shortest line between two points.

They went stra'.ght over hill and dale in the line

dear to engineers. Classic allusions do not lead us
to believe that they had either compass or telescope,

and how tliey secured the result we do not know.
Wlio among us would not like to see as jilentiful

and pure a supply of water in our towns and cities

as that which Rome pos.sessed in Imperial times,
brought in by the stupendous aqueducts, the remains
of which are to be seen not only in Rome and Italy,

but in Spain and France ? Constantinople to-day
still receives a portion of its water supply through
the aqueduct construct^ed in the t'me of the Roman
domination. Compare the dome of the Pantheon,
still one of the largest in the world, with one of oiu-

modern buildings, say our last and grandest railway
station. The Pantheon, after twenty centuries, is

in good condition. Leave the railway .station with-
out ijaint and [Uitty for twenty years, and how far

would it be from being a ruinous and dangerous
structure ? Will the endurance of our nmch-
vaunted and nuich-advertised reinforced concrete be
anything approaching that of Roman times? In
harbour works, bridges, and all the conveniences of

a nation's life, remains exist from which much may
be learnt, and which nnist fdl us with respect for

the men of many nationaUties who have gone before
us. But in all the grandeur of Rome and its large
provincial towns, with their palaces, temples,
amr>hitheatres, forums, baths, and basilicas, the
homes of the people were, to say the best for them,
not sumptuous. The majority must have existed in
great squalor and misery, or would have done if the
climate had prevented them from living in the open
air.

At one of our district meetings at Battersea the
Right Honourable John Bin-ns stated that, after
visits to the Continent, he came back to London
and saw with pride the way in which work was done
in this country. Abroad he found the main streets
everything which could be de.sired, but that at home
not only the main but back streets were laid and
kept in good condition. It is in this way that I

think our English work is proving its excellence,
and in advance of any time and any people.
Although much remains, a great deal has been done
to make the conditions of life under which all

clas.ses of the comminiity exist endinable, and it will
be here that our opportunity comes in, and, if the

means are provided, the members of this institution
will be able to complete the good work. Thirty
years ago a death-rate of 22 per 1,000 was not con-
sidered excessive, and did not seem to worry any-
one. To-day the greatest alarm would be experienced
if the deatli-rate should much exceed 13 per 1,000.

This reduction has been brought about by improved
sanitation, and the works necessary to secure it have
been largely carried out by members of this institu-

tion. By this I do not mean to imply that we alone
can take the credit for this improvement, but we
have borne our full share. The local authorities
have had the matter forced upon them by Acts of

Parliament, to which in many ca.ses they readily
responded, and then the loyal help of all the services
employed by them have produced results of which
the whole nation shoxdd be proud.
Of course, this work has not been done without

cost. .The total loans outstanding for which the
various authorities are responsible is in excess of

£500,000,000, involving large sums to be set aside
yearly for repayment of capital and interest. In the
part of this expenditure which the members of this

institution have taken the residts have been worth
the expenditure, although the overburdened rate-

payer will not always admit this, and vents his dis-

pleasure in abuse of the official. In connection with
this there is great need for the

RECOGNITION OF THE ENGINEER AND SURVEYOR
by the Local Government Board, who in all their

Acts of Parliament have omitted him, giving security
of tenure to other officials, who certainly deserve
their support; but surely we, in carrying out the
duties involved by compliance with Acts of Parlia-

ment as frequently as any other official, find our
duties clashing with the interests of the people em-
ploying us. In my opinion the road to this recog-
nition is a standard of qualificafjion which has been
attained by the majority of members of this institu-

tion. Tliis standard should be insisted upon through
all ranks Ijy the Local Government Board, who
should allow no authority responsible for the work-
ing of the building by-laws, carrying out the Acts
of Parliament, and spending the public money, to

appoint unqualified men. Union among all the
societies and institutions interested would soon
secure the attainment of these objects.

To the younger members of the profession I would
say, do not wait until registration is an accom-
plished fact before taking steps to qualify. The
time spent in acquiring such qualifications will in

after years be looked upon with pleasure. The
knowledge obtained with the new fields of informa-
tion opened up by proper systematic courses of

study will yield interest undreamt of by the man
who has not submitted himself to the training in-

volved in making oneself proficient in all the various
subjects necessary efficiently to carry on the duties

he is called upon to perform.
The examinations of this institution .should receive

recognition from the Local Government Board, as
giving evidence of practical knowledge in a large

number of the necessary subjects. I had almost
said all ; but when one has had a few years' experi-
ence he will find that there are many more matters
to be dealt with by the engineer and surveyor to a
local authority than are contained in the curriculum
of all the societies, technical, scientific, or artistic,

which have yet been published. Membership of this

institution gives invaluable oppoi-tunities of keeping
oneself up to date and informed as to the works in

progress throughout the country. Attendance at the
district meetings will assist in putting work on
right lines, both by the works to be seen and the
criticisms which one hears. If it is a large city,

we men of the smaller towns may sometimes come
away discouraged when we remember how cramped
our own efforts have been.
The ever-growing

BURDEN OF EXPENDITURE
is a great bar to work being done in a proper manner.
Ill-feeling is engendered for which we, as the chief
spendim; department, come in for our full share as
soon as work is proposed to be undertaken which
neces.sitates money being spent. A less irk.some
method of raisinjr the funds for public works than by
the present rating method has still to be found. How
often, as I have watched the octroi being collected at

the entrance to a Continental town, have I thought it

would be a much easier way of producing the means
of carrying on the work of the municipality than that
adopted in England. At any rate, it would make the
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sunouiKliiig country folk, who derive tlieir income

from the towns, pay towards tlicir upkeep. Or, say,

a tax on advertisements, .so that bills now more often

littering our streets than serving a useful purpose

paid their share of the necessary taxation ; or the

posters disli.L'uring our towns had, before being ex-

liibited, to bear a stamp in value according to their

size. Adding to the revenue in tlie.se ways would

tend to render life in towns more endurable by their

cleanliness, and the absence of disfiguring hoardings.

One source of revenue has l)een overlooked in

Kngland, or, if .seen, lias l)een neglected. In German
and other towns on the Continent the ownership of

the surrounding land by the local authority jn-ovides

the means for carrying out the municipal and public

works in that town, fliere are long lists of townships

in which no rates are collected, but all the works of

pulilic utility and improvements are paid for out of

funds derii-ed from pui)lic lands.

A recent issue of the Tmon, Planning h'evuw con-

tained, among others, the following examples:

—

" In Bavaria, in 1898, the number of districts which

had no need to levy local rates was no fewer than
520."
" Fraudenstadt (VVurtemburg) consists of 1,300

households, and possesses about 6,000 acres of wood
and 32 acres of meadow ; the revenue was thus spent

:

£5,300 for local taxes, £75 for common needs, and
£1,650 divided among the burghers."
" In Baden, in 1899, the rent received for the yearly

use of the public land was £345,000, and 121 districts

were absolutely free of rates and taxes owing to the

income from this source."

Those of us whose councils have attempted the pur-

chase of land will know the storm which has been

raised and the opposition which has been provoked.

When the authorities require land the price becomes
inflated. The public manner in which councils have
to conduct their business makes it impossible to pur-

chase anything before it is known for whom the pro-

perty is required. To remedy this state of affairs

further liberty of action should be accorded to the

local authorities, and easier means of raising loans

should be provided than those now existing. Full

returns for expenditure in this direction would be
certain. Tlie opportunities of providing open spaces,

and the ease with which the municipality could secure

the proper development of the town would be worth
"paying for, if even a little cost should be incurred.

The town in which you are met, under a Charter
of King John, obtained the whole of the "waste"
lands of the borough—nearly 2,000 acres in extent.

Very little of this land had been built on before 1800,

but in eighty years from that date more than 70J acres

had been brought into use, and the majority covered
with buildings. A large quantity had been disposed
of as freehold at perpetual ground rents, the yield
being about £3 per acre per annum. Recent lettings
are realising altogether different prices, and A'ary

from £50 to £500 per annum per acre. The income of

the corporation from property now closely approaches
£20,000 per anniun, and is equivalent to a rate ol 20d.
in the £. Of other sources of revenue—such as gas,
water, electricity and tramways—many towns do make
a profit, and devote some portion to the relief of

rates; it is, however, held by the Local Government
Board, or, at least, their inspectors express in public
the opinion that profits from these sources should not
be so used, but rather applied to increase the stability
of the undertaking.
In highway matters the advent of the bicycle a

quarter of a century ago demonstrated that the old
methods of

ROAD MAKING
would have to be abandoned. Stones, especially of
the flint variety, could not he left to be consolidated
by the traffic, as had been the custom, and a much
smoother road than those then provided for the public
became a necessity. The cycle is now followed bv
the motor, which proves still further that haphazard
ways of road making must lie supplanted by more
scientific methods, and that not only smooth, liut
dustless roads must be provided, both for the users
and the dwellers by the road-side.
During the last two years great strides have been

made. A debt of gratitude is due to the orcanisers of
and those carrying out the road trials at Sidcup.
The reliable information now available as to materials
and metliods of road making in the twenty-three sec-
tions laid down will be of inmiense advai'itace to all
persons concerned in this work. The conclusion
which must be arrived at from a visit, and the litera-
ture as far as published, proves that,, leavinff alone

all questions of inconvenience occasioned l)y frequent
repairs, the dust in summer and the mud in winter,
t!ie water-bound macadam road is the most expensive
method of road making in use, and that some form of

liituminous-bound road surface w^ill be found the most
economical and cleanest for general use where paving
cannot be afforded. A sugeestion made by Colonel
CroinptoiMhat annual reports of the surveyors should
set forth full particulars as miiformly as possible, with
the details as to materials, methods and costs, with
summaries of practical results classified according to

amount and character of traffic. It is hoped that if

this is done the Road Board will publish them, thus
placing valua))le information in the hands of the sur-
veyors throughout the country. The Sidcup trials are
not the only ones which have been made. Other ex-
periments are being carried out which will have their
value in various localities. After the Road Congress,
uhich has recently l)een held, I can add nothing to

the sum of knowledge which our members who have
attended it have collected. The very valuable papers
to be read and discussed during the next tw-o days
will show that the members of this institution are
fully capable of dealing with the problems in all

phases of road traffic, and give us the final word in

this question. In

TOWN PLANNING

matters the position taken by this institution has
been acknowledged by the Local Government Board
in Part II. of their 1911-12 Report recently issued.
Reference is Ihere made to the conference held at our
annual meeting at \\'est Bromwich tw-o years ago, and
it is my fervent hope that this meeting w'ill have a
similar place in the good opinion of the board.
Many towns are av'ailing themselves of the Act of

1909. No town with any concern for its future can
afford to leave clauses in Part II. alone. There is

very little doubt that the very useful first part of the
Act is rendering the whole unpopular with owners
of property owing to the very effective way in which
insanitary dwellings can be dealt with. They dread
that its adoption may curtail their property in value,
and quite overlook the great advantages conferred in

the opportunities offered for making agreements on
liy-laws and costs of work between themselves and
tlie local authorities. These opportunities compensate
them to an extent which is not realised, while their

estates are enhanced in value by the provision of care-

fully designed means of access as the result of proper
consideration given to planning at an early stage of

a town's develoiiment. The intention of the Act being
more equally to distribute the popidation without
overcrowding, and the provision of sufficient air

spaces, brings into earlier use outlying estates which
w'ould, under the old conditions, have laid dormant
for many years. The saving to the local authorities

and through them to the ratepayers in future years
will be enormous in preventing large sums being
spent for widening thoroughfares which to-day are

sufficient for the traffic, but with the growth of the
town will be too narrow and have to be w'idened.

when the value of the necessary land will have in-

creased to an alarming extent. This has been the

case in every prosperous town in the country. Enor-
mous sums have been spent in making good the want
of forethought, and a settled town planning sclien'ie

which should have been adopted a few years before.

On these grounds should not the second part of the

Act have been compulsory ? The community would
in this way have been compensated for the necessary

cost in carrying out the very essential first portion.

Tn old towns, and the older parts of other towns
where now built over, great difficulty will be ex-

perienced in carrying out the Act. Vested interests

will suffer if traffic is diverted by the foundation of

a new street, which, if a public improvement, would
lead to enormous losses on the part of jirivate owners
of business premises who might thereby have the

traffic entirely taken aw-ay from their property.

The vexed question of who are tlie proper persons

to prepare a "scheme " will meet with but one answer
in this room. The first requisite is the town map
correctly made up to date, and the second is a

thorough knowledge of the district. In every well-

governed town the engineer is responsible for keeping

the maps up to date, and he has the largest amount
of knowledge necessary for the work, of such details

as levels, drainage, traffic conditions, and the general

direction in which increase of building is likely to

take place. Of course, I do not say that there is no
need sometimes for outside artistic advice and assist-

ance from a speciali.st in this particular branch, but

the great niajority of cases which will have to be
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dealt witli are surh that piactical tecluiit'al qiiostioiis

witli whicli the eiifrineer and surveyor is deaUiip every

day must take the first place, and form (he finincl.itidii

of every scheme.

THE BUILUING BV-LA\V,s

we have to administer are very severely criticised, and
more elasticity is demanded. How tliis is to he oh-

tained without utterly ruining the objects they were
framed for is never clearly stated. Taking the air

spaces round buildings, the by-laws permit sixty

houses being squeezed on to an acre of ground; surely

if any alteration is made to this by-law it should be

in greater stringency, so that no acre of land should
be allowed in any case to have half that number of

dwellings of any type. It has been clearly shown by
Mr. Kaymond Unwin and others that there is no profit

in overcrowding, and in my own experience lo.^ses

have been made, entirely due to more houses being
attempted to be packed on the ground than there
should have been. This seems likely to be the case

until the persons laying out estates realise that there
are other models for a plan than a gridiron.

The regulation that each house shall liave a separate
drain is al.'so taken exception to. This should only be
altered when legislation has been amended so as to

relieve local authorities from their responsibilities in

the matter. Planning of houses at street corners is

also considered to need amending. The abuse of

liberty before a by-law was framed to control this was
very great—some plans of what was done in this town
are on the walls. The cases given were houses planned
by architects, some of whom were eminent London
men.
In the administration of the by-laws the chances

of friction would be very considerably reduced if both
architect and official were qualified and registered.

Each would have more respect for the other's judg-
ment, and thus en.'^ure the fair working of the by-laws,
the aim of both being the production of good work.
The year lias no great municipal work to show. It

should, however, be noted that in it the suggestion
to embank the south .shore of the Thames has been
made. This would be a work worth doing, and would
provide noble frontages for public bin'ldings, a begin-
ning having been w'ell made in St. Thomas's Hospital
and the New County Hall.

But if no startling w'ork has been connneneed or

completed in the year, the trade boom throughout the
country, wliich has now run a fairly even course for

some time, must leave its mark in many towns by
adding to the wealth of its population, and so pro-

viding the funds for future public works.
In matters of a strictly dome.^tic nature

THE ORPHAN FUND

requires assistance from the members of this institu-

tion, and all ranks should lend a hand in placing this

very valuable and much needed fiuid on a more
secure footing. Tip to the present the attempt to form
a Defence Fund has not met witli the response which
the originators of the scheme had hoped; it now re-

mains for the members to move in the matter in such
a way as to ensure its success. This institution is

now to have its own journal, in my opinion not before
it was needed. It replaces the annual volume, and

will report papers and di.scussions immediately after
they have taken place, giving opportunities for written
criticism on the papers while the matter is fresh.

This journal is not intended to take the place of our
old friends the various technical papers who have so
ably and sympathetically helped us in the past, but
to form a means of intercommunication between our
own members, especially the younger ones, who, it

is hoped, will avail themselves of its coUmiiis to the
uttermo.st. The annual report presented this morning
must be considered an eminently satisfactory one to

the president who has just retired, in that his year
of office has seen such healthy progress made, and I

hope that when the next annual meeting takes place
the displeasure of this institution will not be vented
too deeply on the poor retiring president wlio now sees

no hope of anything like the advance of the pa.st year
taking place in the twelve months ahead of him.

Mr. T. W. A. Hayward (Battersea) proposed a vote

of thanks to the president for his addi-ess. There
were two points in the address he would like to refer

to. The first was the orphan fund. They as an
institution knew that many of their members during
their lifetime were unable to provide any large amount
of money to set aside in the event of an untimely
death or illness, and therefore many of their dependents
were left unprovided for. He did hope that those in

health and strength and the full vigour of manhood
would put their hands in their pockets and see that

the Orphan Fund was well supported. He hoped that

the appeal of the president would not fall on unwilling

ears. He agreed with what the president had said

about the Mutual Defence Fund. The council were
sorry that this fund had not been taken up with
more unanimity among the members. It was a fund
they should have, and which should be largely

supported by the members. The president had served

the institution in many capacities—as district sec-

retary, member of louncil, and vice-president, and was
now president. He fully deserved every honour they

could give hLin, and they hoped he would have a very

successful yea'i.' of office as their president.

ilr. S. S. Plait (Rochdale), who seconded, remarked
that the president's membership of the institution

dated back to 1882. The address was an admirable
one, showing much learning and erudition.

Mr. G. E. Mawbey (Leicester) supported the vote of

thanks, and said Yarmouth had been fortunate in

setting the services of such an excellent, able and
practical man.
Mr. U. J. Thomas, in putting the vote of thanks,

assured the president that he was in for a busy year
of office. He would have an admirable council to

work with, men who would support him right and left,

and hard-working officials who would carry out his

instructions. He felt sure that during his year of

office Mr. Cockrill would advance the value of the

institution and increase its membership.
The vote of thanks having been accorded by accla-

mation.

The President said he was extremely obliged to

them for their kind a])preciation.

The meeting then adjourned for luncheon.

(To be continued.)

ORPHAN FUND MEETING.

The annual meeting of subscribers to the Orplian
Fund of the institution was held in a committee-
room of the town hall on Wednesday morning.
Mr. R. J. Thomas was in the chair, and there
were present Messrs. W. Nisbet Blair (St. Pancras).
W. Harpur (Cardiff), J. S. Brodie (Blackpool), G. W.
Lacey (Oswestry), and W. Killick (Finsbury).
Mr. THOMAS said he was sorry to say that Mr.

Eobson, their esteemed honorary secretary, was
unable to be present. He had a letter from Mr.
Robson to the effect that there' was a meeting of

his council on Tuesday evening, and it was quite
impossible for him to reach Yarmouth for the
meeting.
Mr. T. Cole, secretary, read the report of the

committee, as follows:—
ANNUAL REPORT.

To the Sub.^cribers to the OrpJian Fund of the Inslilulion

of Municipal and County Engineers.

Gentlemen,—Your committee are pleased to report
that the interest in the fund as evinced by the mem-
bers of the institution in previous years has been more
than maintained during the year 1912, the number of

sub.scribers being 201 as compared to 140 during the

preceding year, while the income derivable from sub-

scriptions and donations has been £157 5s. 9d., or

£29 Us. 9d. in excess of the subscriptions and dona-
tions received during the year 1911. Although the

proportion of increased income is less than the pro-

portionate increase in the number of subscribers, it

is most gratifying to find that a larger number of

the members of the institution are taking an interest

in the work of the fund.

This addition to the muster roll of subscriptions is

largely due to the energy which Mr. Hooley, the

county surveyor of Nottingham, has characteristically

thrown into the work of the fund by appeal to his

colleagues in the East ilidland District, the result

being that the subscription list of that particular dis-

trict has been four times that of previous years. Your
committee are of opinion that the thanks of this meet-

ing are due to ilr. Hooley for the assistance he has

rendered, and is always willing to render, to the fund

for the benefit of the orphans of deceased members.
The amount of grants made during the year has

been £120, the number of children benefited being

twenty, while one child in addition is being educated
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at the British Orphan Asylum by means of a presenta-

'r, ^'Jrttihrng^rbe^alle'o^^cord that in no single

3HEiSo^>^5fBe3^

'^tr'rSSi'vUh regret to record the death

^^'^'^^^^^^^^
linc^tt" inauguration in ldi.9. The vacancy upon the

eormittee"thus caused vvas fiUed h,- the elec •on o

Arr M Rifhard=on, a gentleman who ha= at an ume.

gj^en great a^^lstaAcefn furthering the objects of the

*"The balance sheet for the year may be considered

ar"atisfactorv in every respect, the subscnptlon^

Mvfnfbeen Thoroughly maintained in aniount a.

iXe stated, and a balance of £180 10s. 3d. appear,

afthe end of the vear 1912. This balance would, ho^^-

ever have been reduced had it been possible o inve.t

1 Dortion of it as instrucied during the year to which

thfrreport refers, but. owing to the transfer of secun-

t es oc^casioned by the death of Mr Eayrs it wa=

oiLd impossible to effect the investment of any of

the "^urph s monies of the fund until February 1913.

TheTotal amount invested in Trustee Stock on

December 31, 1912, was. according to the market value

at that date, .£993 I5s. lOd., the income derivable from

it having been £33 18s. , .v i „a
Detail! in connection with the accounts of the fund

are shown upon balance-sheet herewith appended.

wliieh has been duly certified as correct by the auditor.

of the institution, Messrs. Wood, Drew & Co., of 139

Cannon-street, E.C.

CASH ACCOUNT FOR THE TE.4R ENDED DECEMBSR 31, 1912.

The list of subscribers to the fund is herewith

appended, and it will be not^d that a departure ha>

l4en made from the usual custom of recording the

iuwiie."of the subscribers in one list ". alphabetical

order the subscril.ers and donors now being separated

aocordimr to the various districts ^epresentmg the

administrative areas in connection with the Institu-

(ion of Municipal and County Engineers.

List of Dosatioxs and Sobsceiptioss tob the Teak Esded
DErEXBEB :51, ISI'

F.asl Jfidlnnd district.

Animal
Subscrip-

tion.

Total
Contri-
bntion.

Balance brvught for-

ward, Jan. 1st, 19I-*

Donations
Subscriptions
Interest on £HS Ports-

mouth CorporatioQ

3i per cent Stock ...

Interest on £"232 L.. &
N.W. Bly. 3 percent
Debenture Stock

Interest on £100 West
Ham Corporation 3>

per cent Stock
Interest on £264 15s *d.

Consols, ii per cent

Interest on £465 14s.

lOd. London Connt.v

3 per cent Stock

Total

Grants to Orphans ...

Printing rales and
regulation*, Ac.,

postages & sundries

Balance

Anon
Baldwin, L. L., Coalrille

Baxter. J. G. B., Grimsby
Bennett. E. H., Derby
Brown, A. Nijttingham
Brown. C. F., Gainsborough ...

Bum, W., Sutton-in-Ashfield .

Clare, J., Sleaford
Clare, S.F.,Sleaford
Clark, W. G. J., Wigston Ma^a
Clarke, G. E. Boston
Clarke, K. E., Arnold
Clews, C. A., Derby
Coales, B. G., Market Harborough
ColUnae, T. P., Mansfield

Cook.'F. P., Mansfield Woo-lhouse
Cordon, B. C. Belper
C.'urt, W. H. A,, Leicester

Crump, E. H., Hinckley
Elliott, A. H., Sottingham
Fenn, T.. Btlper
Frank, 1. Pierson, Newark
Gsxratt, C. T., Leicester
Goidon. T. W., Nottingham ...

Gray, C. C. Scunthorpe
Haller, J. C, Carlton
Harrison, W. A., Lone Eaton ...

Haseldine, W. S, T., Answorth
Hawlev G. W., Nottingham
Heap, H., Great Grimsby
Henry T. , East Betford
Hodson, C. F., Lincobi
Hoolev, E. Pumell, Nottingham
Hopkinson, F., Worksop
Horton, J. W., Derby
Jaffrey, W., Matlock
Kennedy. J. D.. Betford
Lake, T., Bonme
MacBrair, B. A., Lincoln
Mason, S., Grimsby
Mawbev, E. 6., Leicester

Marian, S.. Basford
Oakden, K. (junr. I, Newark
Parker, S. W., Gainsborough ...

Peacock, T. J., Spalding

Pick, S. P., Leicester

Purser, W. B.. Grantham
Kawson. G., Worksop
Byman. F. K.. Stamlord
Silcock. H., Mansfield
Thomas, W. N., Nottingham ...

Tonge, J . A., Mansfield
Ward, J., Derby
WhT.att, H. G.. Grimsby
Wright, F. W., Ilkeston

Wright, W., Grantham

(1 10 10
2 6 2 6

110 110

10 10

10
10 6
10 6

1 1

10
10
10

_ 10 6 10 6

2 6
10 6
2 6

5 5
110 110
110 110
10 6 10 6
5 5
5 5
5 5

10
10
10

10
10
10

5 5

10 - 110
_ 10 10

10 fi 10 6 110
_ 10 6 10 6
_ 10 6 10 6
_ 2 6 2 6
_ 5 5
_ 110 110

- 5

per

GROSS ASSETS.
£ t. il.

Balance on Current Account ... \^^0 I
London and North Western Bailway Stock 1^ 1 '

Portsmouth Corporuuon Stock
tn ., n

West Ham Corporation Stock «" " "

Consols ...
^ ^

™ 1°
J

London County Stock ^" " "

Total £1.179 6 1

Examined and approved.

WOOD, DREW oc CO.,

Ciarlered Aeeotixlaxtt.

London: 139 Cannon-street, EC.
30th Ifay, 1913.

The question as to the desirability of securing the

rieht to an additional presentation from an orphan

asxluin has been duly considered by your committee,

and your hon. secretary has been instrueted to make
enquiries of various institutions as to the cost and

advisability of purcha.-e of this form of entrance into

a recognised institution of repute. The advantage or

otherwise of dispensing the funds in this direction

will be duly considered, but from opinions received

from some of the grantees of the fund it appears to

your committee that the annual amounts now paid to

the widows on behalf of the orphans of deceased uieni-

liers is more appreciated than the possible schooling

and consequent separation of one child from the

family, k further report will, however, be made to

the committee upon tliis matter upon receipt of addi-

tional information from the hon. secretary.

Collection at Ilkeston Meetini
Mr. B. A. MacBrair »

Ea!.trrn DislHc*.

Barrett, E. J., Stiiines

Blackwall, J. E., Cambridge
Brown, B., SouthaU-Norwood
Coales, H. F., Simbury-on-Tbames ...

CockriU, J. W.. Great Tarmouth
Collins, A. E., Norwich
Collis-Adamson. A. C, Highgate
Cooper. L. A, Chis»ick
Crorford, C. H., Wocd Green
Croxford, J. W., Brentford
Dtmn, J., Cambridge
Elford, E. J., Souihend-ou-Sea
Farringtou, W.. Woodford
Gladw 11, A., felough

Goodyear, H., Colchester
James, A. C, Grays
Jenkin, C. .T., Finchley
Jones, C, Ealing
Julian, J., Cambridge
Leete, W. H., Bedford
Lovegrove, E. J., Homsey
Bobson, O. C, WiUesden
Savage, W. H., Cookfosters

Smith, F. Hall. Sheringbam
Thomas, B. J.. Aylesbury
Webb, J. A., Great Stanmore
Willis, E., Chiswick

Collection at Lowestoft Meeting : per

Mr. E.J. Elford 1

Butt, E. E. W., Birmingham
Clarrr, W. A. H., Sutton Coldfield ...

Clarsbn, H. J., Tamworth
Coleby. H. J., Aiherstone
Cook. F. C, Nuneaton
Currall, A. E.. Solihull

Davis, A. T., Shrewsbury
Douslas. S., Kenilworth
Fiddian, W., Stourbridge
Gettings, C. F., Worcester
Greatores, A. D., West Bromwicb ...

Green, G., Wolverhampton
Jack, G. H., Hereford
Lacey, G. W., Oswestry
Perkins, J., Btrmingham
Bansom, W., Worcester
Richardson, H., Birmingham
Sogers. W. E., Bngely
Shipton, T. H., Oldbury
Stilgoe, H. E., Birmingham
Watson, J. D., Birmingham

10 6 10 6

110 110
10 6 10 6
5 5

110 110
110 113

5 5
10 6 10 6
5 5
5 5

_ 10 6110 110
110 110
110 110

5 5
_ 110

10 6 10 6
110 110

5 5
110 110
110 110
110 110
110 110

5 5
110 110

10 6 10 6
110 110

6 10 6 10 6

— 5
_ 10 6
— 10 6
_ 110

5
5
10 6
10 6

1 1

10 6
110 110
10 6 C 10 6

110 110

2 6 2 6
in 6 10 6

(I 10 6 10 6
5 5

110 110
110 110
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Aniiunl Total
Njiine. Douatiuii. Subscrip- Contri-

tion. I'ution.

n'ett Uiillaud Ditli-icI (continued) .—

-f «. il. £ ». d. C I (I.

WiUcox, J. E., Birmintham — 1 1 (l 110
WiUmot, J., Birmiugbam — 1 1 fl 110
WoodwarJ, F., Stourbridge — " 10 i: (i 10 6

Coliectiou at Stourbridge Meeting ... :;!»:• —
L' 9 !*

Balance of expenses^ ditto S — d s

Per Mr. F. Woodward ...

M.trojjjiila.i Distiict.

Barber, J. P., Islington — 1 I " 1 I ii

Blair, W. N., St. Paucras — 1 I (i 1 1

Boulnois, U. Percy, Westminster ...
— 1 I n 1 i o

Cole, T., Westminster — 1 1 (J 1 1

Fincli, A. B., Kensington — 110 110
Giles, H. A., Westminster — .'> o 3
Hayward, T. W. A., Battcrsea — 1 I 1 1

Higgens, T. W. E., Chelsea
Humphreys. G. W., London C.C. ... 110
Killick, P. G., Finsbury — 1 1 o 1 1

Moss.Flower, T. J., Westminster ... — 1 1 o 1 1

Silcock, E. J., Westminster —
:i li 2 2

Sumner, F., City Corporation — 110 110
Van Putten, E., Catford — 110 11
Weaver, W., Putney Hill - 10 i; 10 6
Willcocks, G. Waller, Eoehampton ...

— 110 110
Winter, O. E., Hampstead — i; 10 Ii

World Eastern VUUicl.
Beaumont, A., Beverley — 110 110
Beaumont, G. E., Grenoside — 1 1 o 110
Dennis, N. F., West Hartlepool ...

— lo 10 (!

Dickiufon, K., Berwick-on-Tweed ... - .5 (i 5
Drew, J. U., Wathon-Dearne — 10 li o 10 6
Hadlield, W. J., ShetHeld — 110 110
Halt, G. A., Leeds — 10 G ii 10 il

Lamashire, W. T., Leeds — 11 1 1 (i

Massie, F., Wakefield — 1 1 o 1 1 o
Wike. C. F., Sheffield — 1 1 ii 1 1

Wrigley, G. E., Sowerby Bridge ... —
."i o « 5

Coliectiou at Bridlingt.on Meetin.g: per
Mr. J. P. Wakelord 3 S 6 :i 8

iVorld TtVsl.N-u Jlrsfri, (.

Brodie, J. A., Liverpool — 1 1 (i 110
Brodie, J. S., Blackpool — 1 1 1 1

Diver, D. J.. Marple — 10 C, o 10 6
Heath, J., Urmston — 5 o .5

Hellawell, O., Withington — 10 10
Meade, T. de Courcy, Manchester ... — 110 11
Piatt. S. S., Bochdale — 110 11
Price, A. J., Lytham — o 10 r. o 10
Stubbs, W., Blackburn — 10 G OKI li

leavers, W. H., Wallasey ... .
— 10 li 10 I!

Wilding, J., Buncom — 10 6 o 10 G
Wiles, J. W., Manchester — 10 fi In li

Wolfendea, B. ,1., Bootle — 10 li 10
WoiTall,E., Manchester — 1 1 o 1 1 ii

ScuDu-ru histrict.
Frost, H., Gosport — 10 i! o 10 li

Guilbort, T. J., Guernsey — 1 o li 1 G
Hawkins, J. F., Heading — 1 1 I 1

Jones, Lt.-Col. A. S.,Finchampstead... — 110 110
Lemon, Sir J., Southamptoo — 1 1 o 1 1

Phipps, F. E., Basingstoke — oil li 10 G
Pickering, J. S., Cheltenham — o 10 G o 10 G
Bead, E., Gloucester — 1 1 li 1 1

Stallard, S. , Oxford — 1 i 110
White, W. H., Oxford — 1 1 o 1 1 o
Yabbicom, T. H., Bristol — 1 1 1 I o

Soulli Eas^lcin Dhtrlcl.

Busbridge, T. A., Maidstone ... — . 10 G ii lo G
Card, H., Lewes — 10 G 10 li

Grant. F. T., Gravcsend — lo G o 10 G
Howard, D.,Littlehamptoii 10 R li 10 G
Jones H. O.. Folkestone .i .5 o o 10 G
Killick, J. .s., Westminster ...

~ o 10 G 10 fi

Maybury, H. P.. Maidstoiio -- 110 110
Norris, J. H., Godalming — lo li o 10 G
Palmer, P. H., Hastings! — 110 110
Prescott, A. E., E,-.stbourne o 10 G — ii In 6
Scott, H, H., Hove — 1 1 o 1 1
Wilkinson, F., Wimbledon — r, 5
Wood, F. J., Lewes — lo G 10 G

Sotitli Western Dintfict.
Chapman. H. T., Wells — 1 1 o 1 1 o
Chowins, W. H., Bumham — 10 o 10
Hnttou, .S.. Exmouth — o lo G o 10
Kidler, W ., Tewkesbury o 10 G — o 10 G

WehhDUMct {Xoflli}
England, J., Wreshan

Hell, G., Swansea ..

Harpur, W., Cardiff

10

ll%-;!<)i i>is(,-irf (.StiiiKi).

/iKlinii Distnit.

Jlr.

110 11

1 1 1 1

Salkield, T., Delhi...

Bush, W. E., Auckland, N.Z
llfi.scfllnll.-oii.-<.

Collection at Annual Meeting of Insti-
tution, July 11th, 1912: per Mr, T.
Cole lo 15

Balance from Silver Cradle Fund: per
Mr. E. J. Thomas li

Lower Thames Valley District Sur-
veyors' Association —

Non-Members of histilnlio
Biggs, Mrs.. Bicbmond —
Carpenter, F. G., Wakefield —
Cooper, C. H., Wimbledon —
Gunuis, J. W., Longford, Ireland ,„ —
Humphreys, H. H.. Westminster ... —
Mansergh & Sons, Westminster ... —
Eenwick, E., Horsham .5

Editor "Surveyor" — 5 5 5 5 o

The outgoing members of the committee during the
year were Me.ssr.s. Cockrill, Hooley, Jone.s and Willi.s,

who were duly re-elected at the general meeting held
at the C'axton Hall. Westminster, on July 11, 1912.
Before concluding this report your committee would

10 G 10 6
10 G 10 6110 110110 110110 110110 110

like to express tlieir great thank.s to many of the
various district ropre.sentatives of tlie institution who
have intere-sted themselves in the welfare of the fund
by endeavouring to secure subscriptions during the
year 1912. It is sincerely hoped that the additional
interest thus shown by the district representatives will
result in a very consideralile addition to the roll of
sub.scribers in the ensuing year.

Mr. TnoMAs moved the adoption of the report,
which lie considered highly satisfactory, and he con-
gratulated Mr. Hooley upon the work he had done
in his district. In some of the districts the sub-
scriptions were small in proportion to the menibei-
.ship. He was more keen in getting a larger number
of subscribers than getting a large amount from a
sin;ill number of sub.scribers.
Mr. H. Gilbert Whyatt (Great Grimsby) seconded

the report. He was pleased to see his own district
come out at the heail of the list, and exceedingly
disappointed to see how small was the amount giveii
by the Metropolitan and North-Eastern and North-
western districts.

Mr. W. Haupur (Cardiff) said, so far as the South
^Vrtles district was concerned, he hojied to see a
considerable improvement in the list for the present
year. There was no doubt the more names they
could get on the list the better.
Mr. J. S. Brodie (Blackpool) suggested that a suni-

inarj- should be giveii of the amount subscribed by
each district.

Tiie report was adopted.
Air. T. Cole, secretary, reported that the four re-

tiring members of the committee, Messrs. Blair.
Cooper, Richardson and Thomas, had lieen unani-
mously re-elected.

Mr. Thomas i)ropo.sed the re-election of Mr. O.
Claude Robson as hon. secretary and treasurer of
the fund, and paid a high tribute to his work. But
for Air. Robson the fund would not have been started.
Mr. G. W. Lacev (Oswestry) seconded, and expressed

a ho|ie that Mr.-Robson's services would be available
for the fund for many years.
The resolution was unanimously adopted.
Mr. E. B. JIartin (Rotherhani) proposed that one

uieniber in each district devote his special attention
to obtaining subscriptions for the fund.
Mr. G. W. Lacev (Oswestry) seconded, and the sug-

srestion was agreed to.

THE NEW PRESIDENT.
Air. .1. \V. Cockrill, m.inst.c.e., a.r.i.b.a.. borough

surveyor and corporation architect of Great
Yarniouth, the newly installed president of the
Institution of Alunicipal and County Engineers, was
appointed surveyor to Gorleston and Southtown
Local Board of Health in December. 1869. This
board was dissolved in 1872 under the Act of Parlia-
ment which made borough councils responsible for
the sanitary condition of the whole area of their
boroughs. Air. Cockrill's services being retained.
On the death nf Mr. H. H. Bilker, town surveyor of
Yarmouth, in January, 1882, Air. Cockrill was ap-
pointed to his piesent position. Since then he has
been responsible for the construction or reconstruc-
tion of upwards of GO miles of sewers, the construc-
tion of a supplemental water sujiply system for sewer
flushing and street watering with sea water, an
electrical tramway system, a destructor, an isola-
tion ho.spital, recreation grounds, beacli gardens,
the Gorleston cliffs, and foreshore work at Gorles-
ton and Yarniouth, Wellington Pier, gardens
pavilion and winter gardens, and extensive quay
head works at Fish Wharf; over and above all the
general works of improvement carried out in the
l)orougli during iin exceptionidly Imsy term of office.

Bitumen Sheeting—Messrs. George AI. Callender &
Co., Limited, of 2j Victoria-street, London, S.W., have
just secured an interesting contract. The bitumen
sheeting which has gained for them a world-wide repu-
tation has been chosen as the waterproofing medium
in lining the new canal and dock for Alessrs. Otto
AIon.sted, Limited, at their extensive works, Southall.
Middlesex. Messrs. Callenders' experience in this
class of work—as shown by a previous application of

the material in the Tring Canal—stands them in good
.stead, and the forty years which have passed since
they originated this form of waterproofing have wit-

nessed many adaptations of their bitumen sheeting to
all kinds of engineering work.
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Assistants' and Students' Section.

CoNDocTED bt SYDNEY G. TURNER, assoc.mjnst.c*.
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mtMl be marked " JssistauU' Siclion " in the to../ Ufi-hani corner.

Carrufimi—U ar< invited to lutnut «iU3ti»n> /»r coiuideratton and

THE MONTHLY PREMIUM.

Mr. E. D. Alexander, of Siflcup, h<as selected the

following books in respect of the moiety of the pre-

niinm for June which was awarded to him:—
" ^Munieiiial Engineering—Model Answer.^ to Ques-

tions" (St. Bride's Press, Limited).

"Practical Surveying," by G. W. Usill (Crosby

Lockwood).

The.se have been duly forwarded to him.

QUESTIONS.

This week answers are invited to the following

questions :
—

330. Sewage Disposal.—Design a small sewage dis-

posal system for a gentleman's residence, capable of

dealing with 500 gallons per day. The sewage is

fairly strong on account of the drainage from a small

cowshed. The available fall can be neglected, and
the earth is of a sandy-clay nature. State approximate
cost. The effluent should discharge into a soakaway.
("Inky.")

336. Foundations.—Draw plan and section of a

ferro-concrete foundation 7 ft. square, on light soil,

to carry a load of 25 tons from a stanchion with a

base 2 ft. 3 in. square.

337. Strength of Chain.—Assuming the strength of

a chain to be double that of the bar from whicli

the links are made, find the proper size of chain for

a 20-ton crane, using 3-sheaved blocks; allowing f =
G.OOO lb.

338. Steam Engine—The governor and flywheel of

an engine have both the purpose of regulating its

speed. Explain how their actions in this respect

differ.

339. Plotting a Surwey Describe and explain the

method of plotting a traverse .survey by means of co-

ordinates.

[The Editor is at all times glad to hear from
readers who desire to submit questions regarding
matters of general interest, points of daily practice,
&c., for insertion in the " Assistants' and Students*
Section," Questions w/htch are published arc taken
into consideration, as well as other matter, in
awarding the Monthly Pren^ium,]

REPLIES TO QUESTIONS.

334. Sewerage.—What would be the flattest

gradient allowable for 6-in., 7-in. and 8-in. sewers
respectively, to give a self-cleansing velocity ? What
is a good modern book on sewerage and sewage dis-

posal, giving tables of velocity and discharge ?

(" Urban.")

Assuming that 3 ft. per second will be a sufficient

velocity to be considered self-cleansing, the follow-
ing gradients will be required:—

Kutter's formula (« = -013)

G-in. diameter pii>e, 1 in 60.

7-in. ,, „ 1 in 85.

8-in. ,, „ 1 in 105. '

To give a velocity of 4 ft. per second the rate of

inclination will have to be:—
6 in. diameter pipe, 1 in 33.

7-in. „ ,, 1 in 48.

8-in. „ „ 1 in GO.

Moore's " Sanitary Engineering " contains a very
complete set of tables of velocity and discharge,
l):ised on Kutter's formula. The "Easyr" hydraulic
slide rule is a very luuuly instrument for obtaining
velocities and discluuLies of both circular and oval
sewers. It is published liy the Kasyr Slide Eule
Company, 39 Corporatiim-street, Birmingham. I

have no doubt they will lie i)leased to supply par-
ticulars as to price, &c., on ajiplication. (W. J. K.,
T'h^crslon.)

Tlie usually accepted minimum self-cleansing

velocity of flow in sewers is 3 ft. per second for small
sewers up to 9-in. diameter, 2Ht. per second for

answers to the questions which appear. For the contributtona con«idero4

to be the most meritorious^ one or more j>reinium3 in books will be

aicarded monthly, IHagrams mutt le drawn to scaU on separate fHe«U,
ready for rejproductum.

.euers from 12-in. to 24-in. diameter, and 2ft. per

second for sewers above 24 in. diameter.
For a velocity of 3 ft. per second, using Kutter's

formula, n= -013, the approximate falls required are

1 in 70 for 6-in. sewers, 1 in 90 for 7-in., and 1 in

1 10 for 8-in. sewers.
In practice, however, it is found that with the

ordinary flushing given to sewers in every town a

fall of 1 in 175 for 8-in. sewers (velocity 2-391 ft.

per second), 1 in 250 for 9-in. sewers (velocity 291 ft.

per second), and 1 in 600 for 12-in. sewers (velocity

175 ft. per second) is sufficient to keep them clean
and free.

Probably the best book upon sewerage and sewage
disposal is Moore & Silcock's " Sanitary Engineer-
ing" (Batsford, £2 2s.), which also gives very use-

ful tables based upon Kutter's formula, n = '013, for

circular and egg-shaped sewers. The tables, I be-

lieve, are also published in a separate book in an
enla'rged form, the price being 15s., also published
liy Batsford. (J. A. R., Favcrsftam.)

A velocity of 3 ft. per second in a .sewer may be
regarded as a self-cleansing velocity.

In the case of an ordinary sewer one must presume
that the average flow at any time of the day is one-
quarter full.

The proportion of the velocity when flowing 5 bore
is that wdien flowing full is approximately '7, and
therefore the sewer must be laid to discharge at a
velocity of 4 ft. per second running full.

By Crimp's formula V = 124 \/r" \/s ; this velocity

may be obtained with the following gradients (for

circular sewers) :
—

Diameter. Crradient. Velocity.

6-in. 1 111 60 40ft. per second
7-in. 1 in 70 4-1 ft

8-in. 1 in 80 4-2 ft. .,

The above is "Maguire's" rule, and one that may
lie easily remembered.
Two good handbooks on sewerage are :

" Drainage
Work," "by W. H. Maxwell, and "Circular Sewer
Discharges," by A Municipal Engineer, both
published by the St. Bride's Press, Limited.
(R. J. M.. llamplnn.)

335. Surveying.—Describe a method of ascertain-
ing true north, with sufficient accuracy for a small
survey.

One of tlie most simple and ready methods of
ol)taining the direction of the true north is as fol-

lows;

—

Draw on a perfectly smooth and level plane, open
to the morning and afternoon sun, thr^e or four
concentric circles. In the centre of these circles fix
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RHVMNEY VALLEY SEWERAGE.

Iieipendieuhuly a itiaiglit piece of wire of .*ueb a

iieiirht that the whole of its shadow will fall upon
all the circles at equal times before and after mid-
day.
Then, commencing about 8 o'clock in the morning,

and continuing until 4 o'clock in the afternoon
(about which time tiie extremity of the shadow of

the wire will fall outside the circles) take note of

the time in the morning when the end of the point
of the shadow touches the different circles, and mark
them.

Tlie same afternoon, and the same distance of

time from mid-day, watch the shadow (which by
this time will be growing longer), marking on the
circles where it falls, as before.

Lastly, find the middle point exactly between two
of the points on one of the circles, and draw a line

from that point through the centre of the circles,

which line will give the direction of true north.

Facing of River Banks—Mr. A. S. Peckhani, Com-
mission of Sewers for the Rape of Arundel, Sussex,
writes: "Can any of your readers tell me of any in-

stances where hard-pressed bricks have been used for

the facing of the sloi>ing banks of a tidal river, and
if .so where .^ Also, wliether tlie work has given satis-

faction, and if not, what were the defects ?"

Essex Roads.—The county surveyor, Mr. P. J.

Slieldon, in his annual report, states that the total
mileage of main roads in Essex is 800 miles 3* furlongs.
The amount paid to urban authorities under contract
for the upkeep of their main roads (119 miles 2J fur-
longs) was £50,570; paid for imiirovement works,
£0,26-3; average cost per mile for upkeep, exclusive of

irnprovements, £424. Upon 61 miles 5 furlongs of

roads in urban districts directly controlled the ex-
penditure on maintenance was £25,287. The other
main roads, 619i miles, co.st for upkeep and minor
improvements (allowing for sundry receipts), £104,054.
One of the principal items in the bill is for tar-
painting—£13,004. The surveyor thinks it probable
that, despite the outcry for decreased expenditure, the
public demands under this head will increase, and
entail higher expenditure. Owing more particularly
to motor-'bus traffic, an entire alteration of methods
is being adopted, and bituminous surfaces will, in the
future, so far as financial matters allow, replace the
old water-bound macadam and tar-sprayed construc-
tion.

DETAILS OF £222,000 SCHEME.

The newly constituted Khymney Valley Sewerage
Board have instructed their engineers to proceed

with the preparation of the plans for the works
sanctioned by Parliament last Session.

The board is a combination of representatives of

the urban district councils of Rhynniey, Gelligaer,

Bedwellty, Caerphilly, Mynyddislwyn and Bedwas
and Machen. Only a small portion of Mynyddislwyn
is included in the area of the board, while portions

of Caerphilly and Bedwas and Machen are excluded.

The board consists of twenty-one representatives,

and has been formed for the purpose of constructing

a main outfall sewer to collect the whole of the

sewage of the Rhyniney Valley and discharge into

the Bristol Channel.
The drainage of the valley has been a much-

debated subject for several years past. In the early

stages there was a want of agreement between Gelli-

gaer on the one hand and the IMonmoiithshire autho-
rities on the other as to the best means of disposing

of the sewage, while Caerphilly stood aloof. Gelli-

gaer favoured a scheme wliich proposed to establish

bacterial purification w'orks a short distance below
the south end of their district, while the Monmouth-
shire authorities favoured either a sea outfall scheme
or combination with the Western Valleys Sewerage
Board with a view to utilising the existing works
of that board.

The first definite step was taken by Gelligaer, who.
in 1910, applied to the Local Government Board for

sanction to a loan for the construction of a sewer
from near the upper end of their district down the

valley of the Rhyniney to Tynycoed (which is a

short distance below Ysfrad i^Iynach), and with
purification works there. The .scheme was designed
to take in Rhymney and the portion of Bedwellty
and Mynyddislwyn which is in the Rhyniney Valley.

The Monmouthshire authorities, however, were nol
willing to become partners in that scheme, adhering
to their view that another course was preferable.

Without going into the early history of the matter
in detail, it may be stated that a conference was
held at Hengoed in October, 1910, at which an in-

spector of the Local Government Board iiresided.

and the authorities so far came into line as to agree

to the formation of a Joint Provisional Committee,
consisting of representatives of Gelligaer, Rhymney,
Bedwellty, Mynyddislwyn and Bedwas and Machen.
who were to meet and jointly determine upon the

scheme which should be carried out. The Joint

Committee instructed Messrs. Willcox & Raikes and
Mr. John S. Alford. their engineers, to prepare the
details of a scheme having an outfall into the Bristol

Channel in order that it miglit be compared with the

scheme put forward by Gelligaer. Upon the report

being presented, the committee resolved to adopt
the sea outfall scheme and to ajiply to Parliament
for the necessary powers to carry it out. The com-
mittee felt that as the new outfall sewer would
necessarily have to pass the .sewage works of the
Caerphilly urban district it would be an anomaly if

these were allowed to continue wlien the sewage
could be connected without difficulty to the new
sewer. It was therefore decided to include Caer-
philly in the Bill, giving them [iroportionate repre-

.sentation upon the board. The estimated cost of

the scheme as laid before Parliaiient is £222,000.

At the time when the Bill was deposited the Caer-
philly urban district claimed to l)e the only autho-
rity in the valley that had sewage works in anything
approaching a reasonable state of efficiency, and
they resisted the proposal that they should become
a constituent authority, and opposed the Bill. Some
of the other authorities in the valley had made
attempts to deal with their sewage by local purifi-

cation works, but either owing to mining subsidence
affecting the work, or to the rapid increase of popu-
lation their works had become practically useless
or inadequate. The result of the hearing before the
committee of the House of Lords (presided over by
Lord Ribblesdale) was that the Bill was passed,
Caerphilly being offered by the committee certain
concessions in regard to the works which they had
previously carried out. These concessions were
accepted, and when the scheme comes into operation
the whole of the sewage disposal works in the
Rhymney Valley will be abandoned. An agreement
was also made with the Llandaff and Dinas Powis
rural district in respect to the jjarishes of Van,
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Rudry. Rhydygwern and Llanvedw, wliifh ciui-ii-

lute that part of the rural district which is in liu-

Rhymney Valley. In that agreement the rural di-
trict has the riglit tn discliarge tlie sewage of Ihc

parishes in question into the main sewer upon terms to

lie agreed upon. or. failing agrppnient, to be decided
hy arbitration. Tlic St. Mellons Rural District

Council in effect, although not technically, assisted

in the promotion of the Bill on behalf of the ]>.irisli(s

of Bedwas and .Mnchen, which at the time the Bill

was introduced were part of the rural district, Imt

which have now become .in independent urban
authority.

In regard to the portion of St. Mellon.s district

which remains rural. Parliament gave the right t.i

drain into the ,sewer upon terms fixed by the Act.

The .scheme therefore |)rovides for disjiosing of tlic

sewage of the whole of the catchment area of the

river Rhymney, with the exce])tion of that portion
below Llanderyn, and which is already provided
with an outf.dl by the Rhondda main sewer.
The joint board will t.ake over and work as part of

their system the existing sewer which belongs to

the Rhymney urban district, extending from near
Pontlottyn to about 1* miles north of that jioint.

The works to be con^tructed by the board will com-
mence at a junction with the sewer last described
near Pontlottyn, and will follow down the valley

approximately parallel with the river to a point
situated about a mile north of the village of St.

Mellons. Thence it will pass in a south-east#rly
direction by means of a tunnel under the hill on
which the village of St. Mellons .stands to storage

tanks situated at Faemlre Fawr farm, a .short distance
to the east of St. i\[ellons village, where the sewage
will be stored for about 8i hours each tide. From
the tanks a discharge jiiyie will be laid acioss the
marshes, terminating at low-water mark, and through
this pipe the sewage will be delivered into the .sea

for four hours each tide.

The size of the sewer to be constructed is 12 in. in

diameter at its upper end ; as it pas.ses down the
valley its size increases by .small increments, calcu-
lated in proportion to the accession of population
on the line of route, until the diameter when it

reaches the tanks is 4 ft.

Owing to the narrowness of the valley and the
large number of works and buildings that have been
erected close to the river, the construction of the
sewer will in many places be one of some difficulty.

In order to avoid interference with existing works
a considerable length of the sewer will have to be
laid in the bed of the river with steel or cast-iron
pipes, care having been taken in laying out the
sewer to interfere as little as jjossible with the in-

dustries upon which the prosperity of the valley
depends. The sewer is designed to take in a con-
,si<ierable volume of storm water in addition to the
sewage proper, and when the scheme is completed no
sewage will pass into the river except at times of
heavy rainfall, when it will be very much diluted.
The degree of dilution required in this scheme before
the storm overflows come into action corre.s]>onds
with that laid down by Parliament for the western
valleys .scheme in the adjoining district. The capa-
city of the .storage tanks is to be 2,!)(M),()ilO gallons.

iBefore asking Parliament to sanction the scben:e
the board caused a very elaborate series of tidal
float experiments to be carried out, which extended
tover several w-eeks. These experiments ]>roved
lieyond doubt that no nuisance or injury will be
cau.-ed by the discharge of the sewage into the
Bristol Channel.
The chairman of the Joint Committee was Mr.

\V. S. Nash, of Fleur-de-Lis, and he has been elected
the chairman of the new board. Mr. T. J. Thomas,
.solicitor, Bargoed, is the clerk to the new board.
The engineers for the works above Tyncoed are
Messrs. v.\V.iIlcox & Ratkes, while the engineers for
the works south of Tyncoed are iMessrs. Willcox &
Raikes and iMr. John S. Alford, acting jointly.

It may be mentioned that in the last Session of
Parliament three authorities in South Wales de-
posited Bills relating to sewage matters—nann-ly.
Swan-sea, the Rhymney Valley and the Eastern
Valleys of Monu)Outh.shire. The Swansea scheme
was rejected after nineteen days' hearing. Tlie
Eastern Valleys Order was so amended as to make
it necessary for tlie board to come to Parlianie'it
again, while Rhymney Valley was the only one of
the three which obtained a clean Bill, and that after
a hearing only lasting six days. Thus has been in-

augurated a scheme which reflects the greatest

credit on the publie bodies who, in spite of past

differences, have now combined with admirable
jiublic spirit to do what is best for the conununity
at lareo.

CLEANSING SUPERINTENDENTS AT SURBITON.

THE NEW SEWAGE DISPOSAL WORKS.

The memlieis nl the I.'inilou and .Siaithern Centre
of the Institute of Clean.-inj.' Superintendents paid a
visit of in.speetion to the Suriiiton sewajre disposal and
destructor works on Sat\nday, which were described
by Mr. H. T. Mather, entrineer to the urban district

council and for the scheme.
iMr. ifather explained that before the works came

into operation about a month ago the sewage of the
district was treated at two different works—Kingston
and Tolworth. The latter being out of date, and the
agreement with Kingston having nearly expired, the
district council decided to establish entirely new works
for the treatment of the sewage of the whole district

on one site. A provisional order was obtained, and
21 acres of land in Lower Marsh-lane purchased, and
on his advice a refuse destructor was established on
the .site, the steam generated by the tmnaces being
utili.sed for the jiumping and other machinery con-

nected with the sewage works. The jiopidation at the
last census was 17,717, and the death-rate for the last

five years averaged 104 per 1,(XHJ. The dry-weather
flow of sewage was 640,0IIU gallons a day, and the works
had been designed to treat the sewage from a poi)U-

lation of 30,D(K), which, it was estimated, would be
reached, under nominal conditions of development, in

1932. The character of the sewage was jHirely domestic,
and it flowed to the works tlirough two new inter-

cepting sewers constructed of granite concrete tubes,

much of the northern sewer being in tunnel. The
pump well had a capacity of 2,i,(K»0 gallons, and it was
intended that pumping should be continuous, so that
no storage was provided. There were two sets of

pumps in duplicate, two steam-driven electric gene-
rator.s for ligliting and for driving variois motors.
The detritus tanks were in duplicate and each had a
cai)aeity of 12,lM)0 gallons, while the sewage tanks had
a total capacity of 54t.l,tJO0 gallons, the storm-water
tanks a capacity of 180.IKX) gallons, the filters a capa-
city of 7,740 cub. yds., and the hunuis tanks a capa-
city of 9(i),(K»0 gallons. After treatment the effluent

was conveyed direct to the Thames. He congratulated
them on lieing the flr.st society of nninicipal officials

to visit the works.
A lantern lecture, "Stray Notes on Sewage Works

Engineering." by Mr. Stanley W^ilkinson, the resi-

dent engineer, followed, and the jiroceedings closed
with some agreeable musical items. The arrange-
ments for them were efficientl}- carried out by Mr.
T. H. Whitewick, of Surbiton, as hon. secretary.

Road Maintenance in Stirlingshire Mr. W. Ballan-
tyne, road surveyor, Stirling.shire, in his annual re-

port to the Eastern District Committee, states that
one of the most important parts of last year's work
was in connection with the road surface improvement
.scheme. The scheme carried through in 1912 con-
sisted in pitch-grouting and tar-spraying certain parts
of the throughgoing sclieduled roads. The wet summer
greatly hindered the operations, but the whole work
was finally completed, and certification made to tlie

Road Board for the balance of the grant applicable
thereto. The area treated ext<?nded to 57,375 sq. yds.,

and cost t.">,.'>8t>, of which i;i,l.~j3 was received, against
i;i,57.'i, the nett cost ol the special treatment.

British Fire Prevention Committee's Tests The
British Fire Prevention Committee have devoted
several days this month to fire tests with fire ex-
tinguishers, and last week certain of the tests were
conducted in the presence of representatives of the
various Government departments and other public
authorities concerned. The tests were conducted by
a strong sub-committee under the direction of Mr.
Percy Collins, j.p., with Mr. D. W. Wood as deputy,
the general arrangements of the testing station being
in the hands of Mr. Ellis Marsland (general hon. secre-

taryV Mr. E. Boyee Podmore and Superintendent
Stanley Thorpe. The official reports of the various
extinguisher tests will be issued later. The British

Fire Prevention Committee <innoinice that the next
tests with fire extinguishers will be on Wednesday,
the 23rd inst.
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Law Notes.

Kdited bt J. B. RETGNTER COKDER, 11 Old Jewry Chambers, E.G., Solicitor of the Supreme Court.

Tlu Editor vnll be pleased to ansvwr atlv qiksIiotis affecting tht

mractic, of enjinwrs and inrveyor, to local authoritws. Q.ienes (,vh,ch

KouM b.' wittm l^jiMy on fooUcap j»r»r, 01.8 std» only! should 6«

addrMsed to " TU Lav> i'd.tor." at !).« oiSc6 0/ The Sdetetoe.

occomBonMd bv tlw «iri(«r's nanM ond address, but correspondents

uHo do ««t mk tlwiT nomM t* U ptbUihtd should also /uniwh o

Building Line: New Building Erected on Site

OF Old Buildimg: Public He.4lth Act. 1875, sec.

155.—An important iioint under sec. 1.55 of tlie Pulilic

Health Act 1875, was decided liy the Court of

Appeal in Aflirriiii/-tia)eral v. J'arisl, (June 20th). It

will be remembered that this .section provides that

when a house in a street in an url)an district has

been taken down in order to be rebuilt or altered, tlie

urban authority may prescribe a building line for

the new or altered house. It is also provided tliat

the authority shall pay or render compensation to

the owner for any lo.sg or damage he may sustain

in consequence of his house being set back or for-

ward. In this case tlie defendant proposed to re-

build an old bouse in the Lye and Wolleseote

urban di.strict, and deposited plans for the new
buildins on January 19. 1912. Tlie jilans were con-

sidered by the council on January 22nd, and on tlie

26th the demolition of the old house was begun.

On February 5th the council pas.sed a resolution

])rescribing a building line G ft. or 7 ft. back from

that of the old l)uilding. and on February 1.5th

notice of disapproval of the defendant's jjlans was
given to his architect. On February 26th the archi-

tect wrote to the clerk of the council that tlie house
woidd be built in accordance with the by-laws, but

that the defend.int could not agree to the building

line; and the new house was begun on the same
day. On iMarcli 12th the council's surveyor gave
the defendant notice not to luoceed with the work.

On iMarch ]5th the defendant's solicitor applied to

the council's clerk for compensation, if the line were
complied with, but this was refused. The defendant
coni])leted the liuild'iiig on .April 27tli. The council

asked the court for a mandatory order for the re-

moval of the building, but Mr. Ju.^^tice Joyce dis-

missed the action, with co.^ts. on the grounds (a)

that it was doubtful whether the council had duly
preseriljed the building line, or given proper notice

of such prescription, (Ji) that the conduct of tlie

council was unrea.sonable, and (<) that the defendant
was entitled to compensation before there was any
order to pull down. The Court of .Appeal reversed
this decision and granted a mandatory order to

pull down, but, having regard to the attitude of the
local authority, no costs of the ca.«* in the Court
below were given them, the defendant, however,
being ordered to pay the costs of the appeal. The
Master of the Rolls, in the course of his judgment,
.said that it was impossible to say that a building
line had not been prescribed for the defendant's
house. The plan signed by the chairman showed
the line passing through the site of the house, and
it was none the less prescribed becau.se it showed a

line extending down the whole lane, where it could
have no operation at the present time. The council
were not required by the Act t-o prescribe it in any
particular way. As to the point that no compen-
sation had been paid or rendered, his lordship
observed that there was nothing in the .section to

require compensation to be rendered liefore a par-
ticular date. In any case, it was very doubtful
whether the defendant had not by his own conduct
waived any objection on that ground. Both sides
had acted foolishly and unreasonably, but thtre
had never been any demand for comjiensation made
by the defendant and refused by the local authority.
The case was a trivial one, it was true, and it v.as
diflBcult to see what public benefit could be obtained
by insisting on a building line in this lane: but
when a defendant acted as he had done here, and
absolutely challenged the authority of the district
council, the court, if they thought he was wrong in
doing so, as they did here, ought not to allow him
to escape from the consequences of his actions.

QUERIES AND REPLIES.
In order to avoid confusion querists are requested to use

distinctive wordi as noma de plume. The letter X. com-
hinations surh as X.Y.Z., and words such as "engineer"
and " surveyor," should never be used.

PIousE Drainage. — " Hundred " writes: It is

necessary that adequate drainage should be provided

"n«m dt plumo." Where necessary, coriea of lo.nl -•Icl.i or docunKrtits

referred to should be enclosed. All explanatory diagrams must be

::rawn and lettered In BLACK Ink only, and in such eiyle as

to be fit for direct reproduction — i.e.. without re-drawlng or

amendment. Lvil.s.< these condition* ore comi'litd voith wa oannot

wndirtakt to reply to <tuer\ei,

to twenty-eight cottages owned by live different

owners in a certain locality on the sea coast where
at present there is no system of drainage. The dis-

trict council have refused to lay a sewer into which
the.se cottages could drain, but have served notices

on the several owners to provide drains sufficient

for effectual drainage, emptying into covered cess-

pools, under sec 23 of the Public Health Act, 1875.

In the case of eleven of these cottages there is insuf-

ficient land immediately around on which to provide

cesspool drainage in accordance with the local by-

laws, but they have garden land away from the

cottages. The district council prepared a scheme
of combined drainage, and asked the several owners
to join in with it, the cost to be borne liy them, and
the work to be carried out by the council. Four
owners have provisionally agreed to the scheme
being carried out, but the filth, rejjresenting half

the number of cottages, refuses to have anything to

do W'ith it. I should be glad to know

—

(1) Whether
the district council can coinijei all, or any, of the

owners to join in with the proposed sclienie and pay
the cost? If so, under what .section of the Public

Health Act? (.2) If it is not in their power to do
this, can they compel owners of houses having insuf-

licient land immediately around on which to pro-

vide cesspool drainage in accordance with the by-

laws, to lay drains to cesspools on their detached
garden land, say, from 250 ft. to 350 ft. distant from
such houses ? If so, under what section of the

Public Health Act.'

(1) In my opiuiou the district coiuicil cannot compel all
or any of the owners to contribute to the cost of carrying
out tlie proposed scheme, which is, in fact, a scheme for
the construction of a " sewer." The effect of sec. 2:3. as
1 read it, is as follows: (<i) Wliere there is an existing
sewer within lUOft., the owner must bear the cost of the
connecting drain; (Ij) wliere there is no such sewer the
owner must bear the cost of connecting with a cesspool
or other place " (but not the cost of constructing such

cesspool or other place); (d where there is au existing
sewer within IWJtt., but the cost of connecting two or more
liouses with such sewer would exceed the cost of making
and connecting with a. new sewer, such new sewer may be
constructed at the expense of the house-owners. This case
is not within ( ). because there is no existing sewer within
lOU ft. 1-2) If tlie b.v-laws are similar to the model by-laws,
there is nothing therein to compel an owner to construct
a cesspool. They merely provide that a person who does
construct a cesspool shall construct it in a certain way.
In my opinion the council cannot compel an owner to

construct a cesspool in the absence of by-laws giving them
this power. It is the duty of the council, under sec. 15, to

provide their district with sewers.

KoAD CoNSTKUCTioN.—" Cyiuio " writes: Council A
iiiitiiined powers under an Act of Parliament in 1908

tn construct roads within their district. It was found
:it tb.e time that they could not connect up with the

adjoining authority (council B), that council B not
being prepared to extend the road in our direction.

Council A has now come to an arrangement to con-

tribute £750 towards council B in constructing this

road. Of course, the work will be in the area of

council B. I desire to know- under what powers you
would advise the work In be carried out. Council A
lias about £2,000 unexpended under the powers of their

Act of Parliament, but the Act did not include this

particular work. If application is to be made to the

Local Government Board, have they on any occasion

given a decision in giving powers to a local authority

to expend money on roads in another district ? If so,

I s)iou!d be glad if you will kindly quote the case.

Unless the proposed arrangement is authorised by the
Act of 1908. I do not see how it can be carried out. except
bv obtaining a further Act. There does not seem to be
anything in the Development and Roads Improvement Fund
Act. 1909. whicli meets the case, and the matter does not
appear to be one in respect of which the Local Government
Board have jurisdiction.

We have to draw the attention of querists to the

directions laid down for their guidance in regard

to the preparation of diagrams. Rough sketches

obviously cannot be made use of, and wa should be

obliged if correspondents would therefore send only

carefully- prepared drawings, preferably about 6 in.

in width, and without colouring or wash of any

description. Failure to observe these rules v'ill

involve the risk of queries remaining unanswered.
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Office Conversations.
MORE OR LESS IMAGINARY.

[Coatrlbuted.J

XIX.—Wie Ubiciuitous Deputy.

Contented with my lot ? Graciou.-;, no ! Think I

ought to have a better post by now ? Yes, a lot

better. I feel—everyone does, I suppo.se—that the

biggest position in the country's the one I should

grace the best. Am I a believer then in the glorious

gospel of discontent ? Within reason, yes. None
except the consuiumate ass can ever be satisfied

with him.self, to commence with. The more one
learns the less one seems to know, and a man
doesn't begin to clanb the ladder of knowledge tnit 1

he's taken a quick run to the top (in his mind) and
come down with a bumj) to the ground. Oh, I knew
a lot more before I was out of my pupilage than I

do now ! And I've been acquiring experience ever

since, and liave read and swotted until my brain's

reeled. Even now I'm a fool when pitted against

some of my council. Why, we've a grocer whom the

rest of the members regard with absolute veneration
as an expert on sanitary matters, and what our
Prudential agent doesn't know about roads and road
making—I'm giving you the opinion of the com-
mittee he's on, not my own opinion—never will be
known bv mortal man.

That's the unfortunate thing about the work of a
municipal engineer. Everyone knows more about it

than he. With the clerk it's quite different, espe-
cially if he's a solicitor. No one presumes upon his

legal knowledge, and his every utterance is received
with respect. Wish I'd never taken up the line ?

No, I can't go so far as that. It's jolly interesting
work, taking it all round; but it hit^s one on the raw
sometimes to have a lot of There, I'm getting
heated again. I always do when I think of it, an!
it's a job not to let my tongue outrun my discretion.
Sjieaking between four walls ? Yes, I know we are,

l)ut there's a door and there're two windows, and
I'm not quite alone either. Needn't mind you ? It

goes in at one ear and out at the other ? Then it 'd

be waste of time to inflict it upon you, so I'll say
no more. You didn't quite mean that ? I don't
suppose you did, but it's your own fault if you will

interlard your conversation with the weary old fags
and saws and sayings that everyone uses. I like
to coin my own phrases, and if there's one thing I
hate more than another it's the man who trots out
proverbs and potted wisdom on every j)0ssible occa-
sion. No, I'm not being iiersonal now, although I
must confess that you're a bit fond of doing it at
times.

* * « •

Don't I ever try for a bigger appointment? You
may bet I never miss an o])portunity. Every Friday
morning, never mind how busy I am. I go solemnly
through the "Appointments Vacant" column of the
journal which represents the profession, and if

there's anything worth answering I'm on it. No, I
don't believe in stopping too long in any place. All
the talk about rolling stones—I can see the proverb
on your lips—is rot. I've no desire to become moss-
gro\vn. I know too well the usual result of long
.service. It's all right while a man's in his prime,
b\it when he gets about five-and-forty, and is fast
verging on the half-century, his council begins to
look a.skance at him. He's becoming old, while the
council's being reborn every three years. Sooner or
later the inevitable happens, and if he isn't called
upon to resign he finds his job the very reverse of a
bed of roses. Not in every Vase ? Of course not,
but rules aren't founded oni exceptions. Look at
Wiscons—thirty-five years' sciid service, and three
months' notice to go. Look at Charlkin—vou re-
member him surely ? Over thirty years again, and
within six months he found himself bereft of' two-
thirds of his offices, with a corresponding reduction
in salary. Oh, I could mention a score or more of
cases that I know of i)ersonally—not hearsay, mind
you, but cases in which I knew the man and the
circumstances. Want protection ? Oh, for heaven's
sake, keep off that tojiic. I'm absolutelv sick of
hearing it talked about, and nothing of "any kind
whatsoever being done.

No. I'll make a change as Soon as ever I get any-

thing good enough. It's not worth going for the

sake of a paltry rise. I prefer the frying-pan to the

fire Yes, you had me there. It seems I'm a»

fallible as the rest of them, but really it's not often

that I descend to the level of the proverbialists. Big
jobs hard to get ? Well, there's a rush after them,
of course, and the more that apply the less each
individual chance. Highest attainments ? Not in

the least necessary—that's quite a fallacy. I don't

mean for one moment to say that the men holding

the premier positions aren't men of ability. But
they aren't necessarily so. The biggest duffer could
run a town of half a million, because he'd have a

competent staff—ill-paid, but competent—to do the

work for him. It's just the same in other lines.

Take the newspaper world—I've a brother that's sub-

editor on a daily, by the by—almost anyone could
edit one of the great dailies, but it takes a thunder-
ing good man to sub-edit one. The editor neces-

sary ? Really, I'm almost inclined to doubt it, for,

as the sub-editor attends to everything, he's really

the editor after all. Only he gets a fifth of the big

man's money. The loss of the editor would mean a

decline possibly in the number of ponderous politi-

cal articles (which no one ever reads), and that's

about all. There must be a head ? Of course there

must, and the sub-editor's that. Wliere does the

editor come in then ? Oh, he's the tail, more often

than not, that wags responsive to the work that the

head and the organs of the body do. He .settles the

policy of the paper ? My dear fellow, you're really

remarkably green. Can you tell me of any daily

paper that has any policy at all except to black-

guard the other side ?

<f » * *

No, you're quite right. The cases are not analo-
govis. I've run past myself. What we were discuss-

ing was the question of highest attainments for big
chiefships. And I repeat they're not necessary.
Organising ability is the great thing. The mere
technical part of the work can be left to subordi-

nates, presided over l>y the ubiquitous deputy.
Why, even in this little town I'm in danger of losing

touch with the technical side. I never get time to

have a turn at the drawing-board. It's all prepara-
tion for committees, and drafting reports based u))on

facts and figures prepared for me by my staff. Pre-
sided over by my deputy? Precisely; only don't
forget that I'm in intimate touch with every mem-
ber of my staff, down to the meanest roadman.
Everything is done practically under my immediate
supervision, whereas in a big office departments are
run almost independent of the chief so far as their

inner working goes. It must be so, and it's not too
much to say that three months' absence of the chief
would not affect their working one bit. Nonsense ?

Well, as you like, only I could quote you more cases
than one where matters have been left entirely in

the hands of the deputy for longer periods than
that.

Running the big men down ? Sonr grapes ?

Nothing of the sort. I've nothing but admiration
for them. They've all been through the mill, and
if I've luck I'll emerge some day from the grinding
process myself. But it won't be any special tech-
nical attainments that'll pull me through, either
before I get the job or after I've got it. What I'm
looking for is a vacancy in a huge town where I can
pull the strings. Canvassing not allowed ? Of
course it isn't. It's against every Britis'n notion of
fair play. Why, if canvassing were allowed the best
man might get the job! That 'd never do. Too, it

might spoil the chance of the man with one or two
friends to give him a push. I know a town—a fine,
bustling, bu.sy manufacturing town, too—where I'd
be bound to be first in the running. I don't wish
the present surveyor any harm, but I do wish he'd
get another post. No, it 'd be all the same if I
didn't know a dumpy level from a theodolite. I've
the influence. And the training ? Oh. yes, I bIIdw
that. I must have had .some training; but it

wouldn't make the least difference if I'd profited
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iiotliiiis; liy it. It won't he .-superior .ittaiiiineiii

-

tliat '11 get me that post, if over I do get it. I

won't confess it afterwards though ? Certainly I

.-shan't. That post '11 have been won by sheer merit,

l)y' the possession of attainments second to none ;ti

the country, by But there, you've only to read

what other men say about themselves to know
exactly what I shall say. Humanity runs about on

a level in most things.

LOCAL GOVERNMENT BOARD INQUIRIES.
rh« Editor invitst tht co-operation of SuBTBTOR r«ad«rf with a vitv

» maJv'iny tht in/ormation given under thU head as complete ani

INQUIRIES HELD.

Berwick T.C. (June 27th. Major J. Stewart),—
£1,200 for street improvement in Walkergate, Chapel-
.street, Castlegat« and Northumberland-avenue.—In

the course of the proceedings the inspector said

:

" There is hope that some day or other after you have
si)ent the money on widening Chapel-street you

will go further. On looking round your interesting

town I found a great many streets that were narrow.

I suppose that is agreed. Of course there is the

expense of widening, and it is sometimes not desirable

to tell people which street you propose taking next

because values have a remarkable way of increasing."

Brighton T.C. (July 10th. Mr. M. K. North),—
£4,iat and £1,650 for purposes of street improvement
in St. James's-street and at the corner of Grand-
parade and Edward-street respectively, under the

Public Health Act, 1875. — It was stated that the

land to be purchased in St. James's-street consisted

of 492 sq. yds., and that the price agreed upon was
£3,600. The £1,650 required for the Grand-parade
improvement was the purchase price of 83 Grand-
parade, which it was proposed to demol'sh, using

part of the site to round oft the at present very

dangerous corner at Edward-street. The . Improve-
ments Committee had not yet decided what to do

with the surplus area.

Burton-on-Trent T.C. (July 8th, Mr. T. C. Ekin).

—£4,000 for the duplication of half the rising mam
near the sewage pumping station.—Recently an ex-

amination showed that the pipes were so corroded

with lime that the diameter was considerably re-

duced, and, additional pressure being in conse-

quence placed upon the engines, a serious break-

down appeared imminent. As the removal of the

corrosion would take much time, it was decided to

duplicate the mains. Mr. J. B. Chapman, town
clerk, said the lime treatment of sewage, which was
adopted on the recommendation of, and .supervised

by. Sir James Dewar, had been in operation twenty
years. Some months ago it was ascertained that the

lime scale in the main had reduced the effective

diameter from 27 in. to 15 in. (The liorough surveyor.

Mr, G. T. lynam. stated that the necessity for the
lime system was caused by the presence of brewer>'

refuse, and the pressure on the pmnps w'as, of course,

much increased by the lime deposit.

Maidens and Coombe U.D.C. (July 9th. Mr. P. M.
Crosthwaite).—£7,408 for the extension of the sewage
disposal works, and £3,100 for the provision of a refuse

destructor. The surveyor, Mr, R. H, Jeffes, gave
details of the scheme. It is intended to increase the

capacity of the sedimentation tanks, introduce detritus

tanks, add percolating filters, and improve the existing

contact filters, humus tanks, ejectors, and sludge beds.

With respect to the destructor it was explained that

the installation would be capable of dealing with 2-5 to

30 cwts, per hour.

St. Annes-on-the-Sea U.D.C. (July 10th. Mr.
T, C. Ekin).—£3,000 for electrical services and mains,

and £2,600 for the completion of the Esplanade.

—

In regard to the electricity works, Mr. T. Bradley,

the clerk, said last year the cajiital outlay was
£53,845, and the nett profit £2,298. Regarding the

Esplanade, the scheme includes the extension of

the present lake by about 90 yds., and the making
of Alpine gardens, in which a special feature will be

artificial waterfalls worked by centrifugal pump-.

—

There was no opposition.

Wallasey T.C. (July 11th. Mr. T. C. Ekin),—
£13,500 for the ))Urposes of the council's electricity

undertaking; £4,750 in connection with the council's

water undertaking; £6,4.30 for the purcha.se of the

land between Beaufort-drive and the Wirral Rail-

way, to be converted into a recreation ground ; and

t;;i,U09 for the widening and iniprovciiient of Sca-
liank-road, Seaview-road. and Hose-side.—iMr. T. S,
Afihmole. chairman of the Parks Committee, speak-
ing in favour of the ajiplication respec'ting the re-

creation ground, said that, notwitlistanding the fact

that the borough luid twent.v-two parks and pleasure'

grounds, tliere was not sufficient groimd to meet tlif

demand for cricket i)itches and none for hockey.
Only two of the parks were of any magnitude. The
borough surveyor. Mr. W. H. Travors, and Mr.
Charles Pearson also spoke in favour of the a|ipli-

cation.

APPLICATIONS FOR LOANS.

Arnold U.D.C.^Cli.5f) for a rcrreatinn grnmid.

Brecon T.C.— €100 for a public convenience.

Cheadle R.D.C.— 11.71.) for the Ipstones water
scheme.

Derbyshire C.C—£10,000 for a sanatorium.

Enfield U.D.C—£.5,900 for park lodges, public <-on-

veniences, and street works.

Frinton U.D.C—£2,000 for the purchase of properly
to be adapted as offices and depot.

Loughborough T.C—£11.000 for the extension of

the electricity undertaking.

Newcastle-on-Tyne T.C.—£17,3.50 for a new school.

Northwich U.D.C— £300 for extensions of the 6-in.

water main.

Poole T.C.—£11,836 for a wood paving scheme.

Swansea R.D.C—£3,000 for a road improvement
scheme,

Todmorden T.C—£900 for alterations to a school.

Weston-super-Mare U.D.C—£10,920 for works of

drainage.

LOANS SANCTIONED.

Harwich T.C.—£208 for a public convenience.

Lambeth B.C.—£17,000 for five years for repaving
works.

Marlborough T.C.—£3,400 for a housing scheme,

Risca U.D.C.—£1,20.5 for a sewerage scheme.

Rochdale T.C.—£30,000 for the electricity works
extensions.

Tilbury U.D.C.—£(550 for a steam roller and tractor

combined.

Whitstable U.D.C—£33,.500 for a sewage disposal

scheme.

Wood Green U.D.C— £-5,200 for the erection of a

central fire station.

FORTHCOMING INQUIRIES.

JULY. £

21.—Beckenham. For street improvement
works (Mr. M. K. North) 750

22.—Bridlington. For a housing scheme (Mr.

H. S. Stewart) 1,340

22.—Chorley. For sewage disposal purposes

(Mr. W. M. Cross) ... 1,800

22.—Doncaster. For the provision of elec-

tricity plant (Mr. T. C. Ekin) 12,500

22.— Horbury. For street improvement pur-

poses (Mr. F. H. TuUoch) 2,877

22.—Longfield. For the purchase of land for

a burial ground (Mr. U. K. North) ... 500

22.—Maldon. For works of water supply

(Mr. R. G. Hetherington) 1,300

22.—St. Albans. For the purchase of a stone

yard (ilr. M. K. North) 800

23.—Chirbury. For works of water supply

(Mr. W. O. E. Meade-King) 1,500

23.—Long Eaton. For electricity works exten-

sion (Mr. T. C. Ekin) 10,000

23.— Manchester. For the extension of a

park (Mr. F. H. Tulloch) 8,.500

23.—Milnrow. For main road widening (iMr.

W. M. Cross) 1J,W!>

21.—Heaton Norris. For street improvement

purposes (Mr. F. H. Tulloch) 2,187

24.—Wolstanton. For works of sewage dis-

posal (Mr. W. M. Cross) 3,800

25.—Kidderminster. For street widening

purposes (Mr. W. O. E. Meade-King) ... 600

2,5 —Nuneaton. For sewage disposal works

(Mr. W. M. Cross) 2,.500

20.—Warrington. For laying out parks (Mr.

F. H. Tulloch) ^^-^
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Municipal Work in Progress and Projected.

tTu B«Kt»r inviiu tti« eo-opTttian of Sdkvitob rtadtrs
acauTaU a* pottibU

aking inftrwuttion yivm und«r ihi$ H««d •* eompl*tt 'i«4

The following are among the more important pro-

jected works of which particulars appear below:

Buildings — Barnes £7,000. Ealing £4,000. Mansfield

Ci;{.825, Sovithend £7,000; housing and town plan-

ning—Sidniouth £11.300. Swansea £96,098; roads and

materials—Arbroath ; sewerage and sewage disposal

—Darlaston £15,000; water, gas and electricity-

iMarlborough £2,300, :\Iontrose £a,000.—Particulars

of other projected works will be found in our "Local

Government Board Inquiries" page.

BUILDINGS.

Barnes U.D.C.—It has been agreed to invite designs

and estimates for a covered swinnninp batli. (lie cost

of which is not to exceed £7,000.

Cardiganshire CO.—The Education Committee
recommend the council to make a contribution of

£1,600 towards the cost of a i)roi)Osed extension of

the .Wierystwyth county school.

Croydon T.C.—The Brighton-road school is to be

enlarged at a cost of .£330.

Derbyshire C.C.—Tt is now stated that the cost of

the Chesterfield sanatorium will exceed the original

estimate of Ciy.iiOO.

Droylsden U.D.C.—Stables and a depot are to be

provided at a cost of £500.

Ealing T.C.—The borough surveyor, Mr. C. Jones,

has received instructions to prepare plans and esti-

mate for slipper baths, at an estimated cost of £3,120.

—The work of extending the town hall liuilding is

e.stimated to cost £4.000.

East Preston (Sussex) R.D.C.—The surveyor, Mr.
Chas. W. Leney. has submitted an estimate, at £112,

for the rejiair and provision of breastwork to Sea-

road, Rustington. which is to lie reported upon by

an expert.

Galashiels T.C.—Consequent upon a letter from the

Secretary for Scotland, the council have referred to

the Works Committee the question of providing a

new burgh jiolice building.

Mansfield T.C.—The Education Committee recom-
mend schemes of school provision estimated to cost

£13,825.

Rhyl U.D.C.—Certain alterations ordered by the

Local Government Board in the scheme for the ex-

tension of the Marine Promenade will be carried

out at an additional cost of £200, making the total

cost £5.8tHJ.—The council have instructed the sur-

veyor, Mr. A. A. Goodall. to complete his scheme for

renovating the pier on the lines accepted by the

Office of Works, tlie plans to be submitted to an engi-

neer of standing for criticism or endorsement at a

fee to be arranged.

Shoreham U.D.C.—New school buildings have been
sanctioned, the estimated cost being £4,747.

Southend T.C.—The swimming bath on the Western
Esplanade is to be completed at an estimated cost
of £7,000.

Surrey C.C.—It is proposed to convei-t the Barnes
Institute into a special subjects' centre, at a cost
of £850.

Winchester T.C.—A movable parquet floor is to be
placed in the large room in the Guildhall, at a cost
of £320. half the cost of which is to be borne by
Sir George Cooper.

Wortley R.D.C—The tender of the Yorkshire
Hennebii|ue Company. Limited, at .£798, lias l)een
accepted for strengthening and rp|iairing Oiigblbridge
Bridge.

HOUSING AND TOWN PLANNING.
Bradford T.C—It has been intimated that the

Local Gdverniiieiit Board will probably allow thirty
years for reijayaient of .the loan of £1,840 required
by the Sewage Committee—who ask for sixty years
—for the erection of workmen's dwellings at Thack-
ley. After a financial statement presented by the
city treasurer, the committee have decided that they
be let at the weekly rent of 5s. 7d., clear of rates,
with an addition of 5d. per week for gas (subject to
adjustment half-yearly).

preliminary schemes for the laying out of the

ral unbuilt areas within the cit\*with a view to

Cardiff T.C—The Public Works Committee have
iiistiiuted the city engineer, Mr. W. Harpur, to pre-

Iiare

several
consideration later of the desirability of iireparing

town-planning schemes for the city.

Derby T.C.—A recommendation by a committee that
the town planning provisions of the Housing and
Town Planning Act should not be put in force at

present has l)een referred back for reconsideration.

Holborn B.C.—The Housing Committee suggest
that a suitable site for a housing scbeine would be
ill iNeal-street and Short's-gardens. The borough
surveyor, Mr. E. F. Spurrell, has prepared a scheme
for the erection of dwellings on the site, which pro-

vides for eighteen three-room tenements, eighteen
two-room tenements, and four single room tenements,
each with a scullery, bath, and water-closet, while

drying rooms and storage would be provided in the

basement. ITIie estimated cost of the scheme for

housing purposes is £18,000. This expenditure, it

is suggested, could be met by a loan for eighty

years, and it is estimated that the annual outgoing
on this ba.sis would l)e £1.119. The income is esti-

mated at £808. which would leave an annual charge
of a little over £300 per annum to be met out of the
rates.

Pershore R.D.C.—Api:)lication is to be made to the
Local Government Board for sanction to erect six

cottages at Croiithorne and six at Fladbury.

Prestatyn U.D.C.—Plans have been approved of the

proposed workmen's dwellings, which now only wait

the sanction of the Local Government Board.

Rochford R.D.C—A scheme for cottage accom-
modation at Staiiibridge, which has been prepared by
iMr. A. C. iMadge. sanitary surveyor, has been referred

to the jiarish council, and will be considered by the

Housing Committee.

Scarborough T.C—The Sanitary Committee having
proposed to drop the propo.sed town-planning scheme
for East and Central Wards, the council have carried

a proposal instructing the Housing Committee to

report upon either a modified scheme or any scheme
for the liottcr housing of the working classes in

tho.se districts.

Sidmouth U.D.C.—Mr. R. W. Sampson has pre-

pared plans of a housing scheme, which is estimated
to cost £11.300.

Swansea T.C.—Messrs. Ruthen & Allen, architects,

have supplied particulars for the erection of .WO

workmen's dwellings at a cost which will enable
them to be let at rentals within the means of the
class for whom they are intended. The scheme pro-

vides for five classes of houses—three with a living

room, scullery, and two bedrooms, and two with
three bedrooms, each l-.ouse to have a bath with hot
and cold water, coal house, &c. The total ,cost is

estimated at £96.098. including £3.000 architects'

fees, with £20,000 added for road making and sewer-

age. The idea is to liave eighteen houses to the
acre. The borough treasurer, who has gone into the

scheme, expresses the opir^ion that it is one which
can be recommended, and the Housing Committee
are to recommend the council to agree to a scheme
for the erection of 5(M) houses at least.

Whitehaven T.C.—The borough surveyor, Mr. E. E.
Stiven, has been asked to report on the suitability

of a site in Coach-road for a liousing scheme.

Wolverhampton T.C—It has been decided to appoint
;i special eoiniiiittee to consider and report uixin the

advisability or otherwise of the corporation erecting

further dwellings for the working classes under the

lirovisions of Part III. of the Housing of the Work-
ing Classes Act, 1890.

REFUSE COLLECTION AND DISPOSAL

Camberwell B.C.—Messrs. AV. T. Lamb & Sons, the
council's contractors, have written stating that since

entering into the contract with the council for the re-

moval by rail of house refii.se they have had to pay
.seriously increased charges made by the railway com-
pany under the new .\ct, amounting to 7d. per cart-

loMil and loid. per van-load. The W^orks Committee



JULV IS, 1913. AND COUNTY ENGINEER. 117

report that they cannot see their way to modify Ur-

asieenient with Messrs. Lanih & Sons in order to meet

the difficulty that has arisen with them and the rail-

way company.

ROADS AND MATERIALS.
Arbroath T.C.—Road improvement work is to be

carried out at a cost of between £3,000 and £4,000.

Barnes U.D.C.;—The surveyor, Mr. G. Bruce Tomes,

reported recently that tlie tenders for wood paving

Sheen-lane were considerably above his estimate,

which was prepared some twelve months ago, the

prices of material having considerably increased.

Tlie tender accepted was C375 above his estimate,

and he suggested that an application be made to the

Local Government Board for their sanction to this

addition. The council have agreed to this proposal.

Birkenhead T.C.—It lias been agreed to increase the

wages of the street sweepers to 24s. per week.

Carnarvon C.C.—The council are giving considera-

tion to the application of the Carnarvon Town
Council for a grant in aid of the cost of improving

the junction of two main roads near to the town,

one leading to Pwllheli and the other to Llanfaglan

at Pont Saint.

Clonmel T.C.—Upon the recommendation of the

borough surveyor. Mr. Brunicarde, it has been agreed

to purcha.se, for about £.300, machinery for quarrying

and breakinc stones.

Dundalk U.D.C.—Upon the recommendation of the
surveyor. Mr. Maurice Sellars, a trial stretch of

roadway i.s to be laid with the best quality of .stone

and a liituminous binder, and another stretch with

small .'^etts.

Essex C.C.—The council are making use of Akonia
on the roads in various parts of the connt.v.—It has

been decided to contribute £768 towards the cost of

widening the main road at Bourne End.

Heckmondwike U.D.C.— Attention was called at the

council meeting recently to the delay in completing
proper paving at the sides of the tram lines in High-
street. The surveyor, Mr. .1. Saville, explained that

the Local Government Board were responsible for

the delay. Application to borrow the money re-

quired for the purpose was made .several years ago,

but for some reason the Local Ciovernnient Board
had neither given their sanction nor raised any
objection. Mr. T. Redfearn, in moving that the

clerk write to the Local Government Board
on the matter, characterised the delay as an unwar-
rantable piece of neglect. The motion was unani-
mously agreed to

Sheffield T.C.—It has been agreed to purchase
Rotherham Hou.se, three saleshops and other pre-

mises adjoining, all required for the widening of

Exchange-street, at a price to be fixed by the city

surveyor (Jlr. C. F. Wike) on behalf of the corpora-

tion, and Mr. A. Smith Denton, on behalf of the

owners of the property. Improvements are al.so

contemjilated in Gibraltai-.street and Holly-street.

Swansea T.C.—At a recent meeting of the Water
and Sewer.-; Committee the engineer (Mr. R. H.
Wyrill) subuiitled a rei)ort on certain water mains
and road surfaces that needed renovating, and inci-

dentally mentioned that the Local Government Board
would not allow jjermanent employees of the cor-

poration to carry out the work that was done on
borrowed capital. They required the men to be kept
for maintenance. Tbat interfered witli efficiency,

becaii.se they did not like, after training a man to

one kind of work, to ]iut him on other work. Men
had either to leave their employment, or the woik
had to be given out to contract, or they had to

create a new temporary department to take up this

work. Tlie work woiild take about three years, and
the most suitable men they had on the staffs were
not allowed to do it. An.swering a question, Mr.
Wyrill said that they could employ one of their men
as clerk of works, but he would have to leave their

department. There were all kinds of questions—in-

surance and man.v other things—to be considered.
Their own men were quite capable of carrying out
the work. The committee decided to enter into a

contract for the work with Mr. F. H. Avant.

Thornton U.D.C.—Road improvement works esti-

mated to cost £1.206 have been sanctioned.

SEWERAGE AND SEWAGE DISPOSAL.
Brampton R.D.C.—The rounfil have instructed

Messr.s. Taylor & Wallin. of Xeweastle-upon-Tyne
and Birmingham, to prejjare a scheme of sewerage

and scuatrc .li.s|...,-al U,r the parish of Milton. This
is the louitli si-lirinc wliiib this council have en-

(ruste.l to Mcs.srs. Taylor .V Wallin.

Darlaston (Staffs) U.D.C—The council have
adopted the scheme prepared by Messrs. Dodd &
Dodd. of Birnn'ngham, for new .sewage disposal

works, at a cost of £15,(M0.

Dunfermline T.C.—The Public Works Loan Board
liave agreed to lend the council a sum of ii90.000 for

the construction of the main outfall sewer to the

Forth. It is exi)ected that, along with the £10.000

which the council obtain from the .Vdmiralty, the

CIlO.iMtu will be suffic>ent to meet the cost of the

scheme.

East Grinstead R.D.C.—Sewerage extensions are to

be carried out at an estimated cost of £77G.

Kidsgrove U.D.C.—A committee has been appointed

to fornnilate a scheme for dealing with the sewage in

Kidsgrove Ward.

Oakengates U.D.C—The tender of Mr. G. Holloway,
Wolverhampton, at £13,750, has been accepted for

the sewerage extension works.

Pateley Bridge U.D.C—The council have agreed to

a number of modifications upon the sewerage scheme
for Hartwilb and Daere. suggested by tbe Local

Government Board. The schemes arc to lie combined,
and only one set of outfall works provided at Dacre

Banks ; the nundier and size of the inlets to the

sedimentation tanks are to be increased, and sludge

filters provided in the place of lagoons.

Rochford R.D.C.—Mr. A. C. Madge, sanitary sur-

veyor, has received authority to i)repare a scheme
of sewerage and sewage disposal for the parish of

Rochford.

Sutton-in-Ashfield U.D.C—Sewerage works esti-

mated to cost £210 are to be put in hand. ,

WATER, GAS, AND ELECTRICITY.

Bethnal Green B.C.—The offer of the Stepney
IJoroiiL'h Coiineil has been accepted to supply elec-

tricity in bulk, and a distributing main will be laid

alon'-' Cambridge-road. The terms of the propo.sed

airreemeht with the Stepney Borousxh Council liave not

yet liecn definitely .settled, but the matter is being

proceeded with as expeditiously as possible.

Brighton T.C.—A special committee has been
.appointed to consider what steps should be taken as

to the future conduct of the electricity undertaking,

which has been acquired bv the corporation.

Cheadle R.D.C.—The council have approved the

estimate of the surveyor, Mr. F. Inskip, at £1,713, for

the Ipsto)ies water scheme.

Chester-le-Street R.D.C.—The council have appointed
.Messrs. Taybir & Wallin as their engineers for the

construction of a ferro-concrete reservoir in connei--

tion with the improvement of the water supply of

Great ami Little Lumley parishes.

Derby T.C.—The tender of the British Thomson
Houston Company. Limited, has been accepted for the

supply of a rotary converter for the electricity works.

Ellon T.C—The opinion of the ratepayers is to be
taken on the subject of the installation of the electric

liiibt, an offer having been received from a promoter

to lay down the necessary ])lant for the manufacture

of electric light provided a suHicient number of con-

sumers were forthcoming. The price per Board of

Trade unit would l>e 5d. or 6d., which was equal to

coal iias at .3s. jier 1.000 ft., or oil gas at 7s. 6d. per

l.oii;) ft.

Hamilton T.C.—Together with the balance carried

forward from the last account, the year's working of

the gas nndertakin.s showed a profit of £1,560. The
juice of gas is Is. 8d. per 1,000 cub. ft.

Hartshorne and Seals R.D.C.—The Local Govern-
ment i'.oard have apiMoveil the council's scheme for

works ot water .sui)ply for Tieknall, and suggested

amendments, estimated to cost £470. Tbe total cost

is now estimated at £2.670.

Hull T.C.—Plans and specifications are to be pre-

pared of a new puuqiing station, and a proposal will

probalily be submitted by the Waterworks Connnittee

for ol)tainiuL' an additional water supply from Duns-
well.

IMarlborough T.C.—Extensions of the waterworks,

including the |irovis;on of new punqis in duplicate,

are to be carried out. at an estimated cost of £2,300.

Montrose T.C.—The pumping plant at the water-

works is to be renewed at an estimated cost of £2,000.
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Sleaford R.D.C.—As a result of boring operations

(111 the Haveiholiiie oistate water was reaehed at a

doptli rif 1S(; fl., and puiiipins operations indieate a

yield of at least 2(MI,n(lO gallons per day. It is jno-

\miied to supply the vilhiKes of Ewerby, Haverbolnie,

Anwick and Kirl<by Laytborpe with a possible further

extension. Lord Winehil.sea, it may be added, has

fonstructed. at liis own cost, a reservoir to provide

drinking water for the adjoining villages diiriiiL' the

dredfiing of the river Slea, whicli be has also luider-

taken.

Thakeham R.D.C.—The tender oi Messrs. H. Brown
^ (.'o., Bristol. ,-it C2.">8. has lieen aceepted for borii:g

m coniiertion witli tlie [iroposed water suiiply for

Storrington.

MISCELLANEOUS.

Bradford T.C.—The Fire Brigade Committee have

aei-epled the tender of Dennis Brothers, Limited, at

Cii.l-IO. for the supply of motor fire appliances.

Donegal C.C—The resolution of the council giving

permission to assistant surveyors to take private prac-

tice has been rescinded, and in its place a motion has

been carried that in future all deputy surveyors be

Iiermitted to do private practice within their ovs'n dis-

tricts. The object, the mover stated, was to prevent

deputy surveyors doing private practice all over the

county, as at present they could.

Seaton Delaval U.D.C.—The council having decided

to o))tain hand fire appliances and a Avater cart for

flushing purposes, the surveyor, ;\Ir. A. Dorin. ha.s

been instructed to obtain tenders for them.

PERSONAL.

Mr. F. Newberry MacRea, Bournemouth, has been

appointed assistant borough surveyor of Dorchester.

Mr. H. A. Garrett, borough surveyor of Torquay, is

to be supplied with a motor car for official business.

Mr. W. H. Mitchell has been appointed a draughts-

man in the Derby borough surveyor's department.

Mr. J. E. Hadfield, surveyor to the TJttoxeter

Urban District Council, has had his salary increased

by £20 a year.

Mr. F. Sutcliffe, Sowerby Bridge, has been ap-

pointed surveyor and inspector to the Barrowford

Urban District Council.

Mr. J. W. Nelson, road surveyor to the South West-
morland Eural District Council, has had his salary

increased to £165 a year.

Mr. C. J. Mulvany, county surveyor of Athlone, has

received a resolution of condolence from the council

on the death of his wife.

Mr. J. W. Biggs, surveyor and inspector to the

Hertford Rural District Council, has been granted an
increase of salary of £30 per annum.

Mr. C. R. Fortune, city surveyor of Bath, has re-

sumed his official duties, and has received the con-

gratulations of councillors on his recovery.

Mr. G. J. Roderick, surveyor to the Lland-lo
Eural District Council, has been appointed surveyor
and inspector to the Llansilin Rural District

Council.

Mr. Peter O'Donnell, of the Torquay borough siir-

vej'or's department, has been appointed by the

Mayo County Council clerk of the w-orks for the re-

construction of the Ballina-Crossmolina road.

Mr. George H. Macgregor, Inverness, has been ap-
jiointed burgh surveyor of Lerwick at a salary of £110,

rising to £140 per annum. Failing Mr. Macgregor,
Mr. James M. Alexander, South Queensferry, will be
appointed.

Mr. Raymond Parker, who is leaving Liversedge
to take up a position in the surveyor's department
of the Barnes Urban District Council, has been jire-

senled with a travelling bag by the officials and
workmen of the former district.

Mr. A. E. Joyce, county surveyor of Westmeath, has
had his salary increased by £150 a year, and the
assistant surveyors have been made "whole time"
officers, the question of their remuneration being left

over for the purpose of obtaining information as to

the salaries paid in other counties.

National Roads Bill Introduced.—In the House of

Commons on Tuesday, Viscount Helmsley took advan-

tage of the ten minutes' rule to make an explanatoiy

speech in introducing his National Roads Bill. He
said the object of the Bill was to provide relief to local

authorities in the maintenance of main roads. Th<:

Road Board had not given much relief to local autho-

rities, because it insisted that local authorities should
make an expenditure proportionate to the grants, and
that the grants should be used, not for ordinary road

maintenance, but for road improvements, such as

making corners less dangerous. It must be obvious

from the nature of the traffic that main roads should

be a charge upon the national exchequer. Local

authorities ought not be called upon to maintain roads
which simply served for through traffic. The Bill sought
to provide that such roads should be entirel.y national.

He did not think there was any insuperable objection

to central administration of as well as central expendi-

ture on these roads. The Bill was read a first time.

In the Uganda Protectorate Official Gazette of June
15th last Mr. J. Poulteney Polland was gazetted ti

act as deputy director of surveys as from .Tune 10th.

FOR OTHER ADVERTISEMENTS
See End of Paper.

TEAM DISINFECTOR, measuring approxi-
mately 4ift. in length, 4 ft. in depth and aj ft.

in breadth, for sale. The Disinfector may be seen at

the Kirkcaldy District Joint Hospital, near Thornton,
and offers should be lodged w'ith Mr. D. Beveridge,

Joint Clerk to the Hospital, No. 220 Hiah-street, Kirk-
caldy^ (650)

TjINGINEERING ASSISTANT.— Required on a
-^ Municipal Engineer's Staff in a large town in

the Midlands, an Engineering Assistant, who must
have good general engineering experience, and who
must be an accurate leveller and surveyor and a good
draughtsman. Salary commencing at £120, and rising

by £10 per annum to £150 per annum.
Applications, stating age, qualifications and ex-

perience, together with copies of at least three recent
testimonials, to be sent not later than Thursday, July
31st. 1913, addressed Box 1,275, office of The Sdr-
VEYOR. 24 Bi-ide-lane, Fleet-street, E.C. (651)

UMBERLAND COUNTT COUNCIL.
The Highw^ays and Bridges Committee of the

above Council are prepared to receive Tenders for the
construction of about 520 yds. of Concrete Sea Wall
and Apron, together with timber piling, &c., adjoining
the Main Road from JNIaryport to Silloth, at Dubniill.
about 5i miles from Silloth and 4 miles from BuUgill
Station.

Plans, Sections and Specification may be seen, and
particulars obtained, from the office of the undersigned
lietween the hours of 9.30 a.m. and 4 p.m., except on
Thursday, when they may be seen from 9.30 a.m. to

12 noon.
Specification, Bill of Quantities and Form of Tender

(on which alone Tenders will be received) can be ob-
tained on application on payment of a deposit of One
Guinea, which sum shall be returned on receipt of

a hond-ficle Tender and the documents supplied.
Sealed Tenders, endorsed "Tenders for Dubmill Sea

Wall," must be delivered at my office not later than
12 noon on August oth, 1913.

The lowest or any Tender will not necessarily be
accepted.

WILLIAM FINCH,
County Surveyor and Bridge Master.

The Courts,
Carlisle.

July 16, 1913. (649)

TLFORD URBAN DISTRICT COUNCIL.
-*- JUNIOR ASSISTANT. SURVEYOR'S

DEPARTMENT.
The Ilford Urban District Council invite applications

for the position of Junior Assistant in the Engineer
and Surveyor's Department.

Salary, £80 per annum, rising by £10 increments
annually to £100. Applicants must have served
articles to a municipal engineer or surveyor. Par-
ticulars of duties and forms of application may be
olitained on application to Mr. H. Shaw, m.inst.c.e..
Engineer and Surveyor, Town Hall, Ilford. Applica-
tions, accompanied liy copies of two recent testi-

monials (which will not be returned), endorsed "Junior
Assistant," must be received at the office of Mr. Adam
Partington, Clerk, Town Hall, Ilford, by 12 noon on
Monday, 18th August, 1913. Canvassing -will dis-

qualify.

Clerk-Solicitor's Department,
Town Hall. Ilford.

July 16, 1913. (648)
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Leek and Its Municipal Works.*

By W. E. BEACHAM, Surveyor and Watui- Engiueer to the Uil)aii District Coiuiui

Previous to tlie putting down of the up-to-date

coal-haudlinf.' plant, the coal used for gas making,

about K),0<X) tons per annum, was carted from the

railway com|)aiiy's sidings to the worlvs, and then

by means of a winch was taken up an inclined way
to the coal store. It was only possible then to Ijuy

gas nuts, and the cartage was considerable, averag-

ing Is. a ton, as each load had to be weighed over

tlie machine when passii^g into the works. It was
originally intended to have an overhead transporter

or conveyer, but in 19tl2 this idea was abandoned in

favour of an underground. The avithor, in conj\ii;c-

tion with iMessrs. W. J. Jenkins & Co., of Ketford.

the plant contractors, prepared itlans, &c., and the

Work was eventually carried out as follows: The

trucks from the siding over the weighing machine,
and to the breaker ))il, the tipper, breaker, and belt-

ing, and thus effects a great saving of labour in

handling. The breaker pit is 20 ft. deci), built of

Staffordsliirc blue l)ricks in cement, and the sub-

way is 6 ft. 6 in. wide, by 6 ft. high, the side walls

being 14 in. thick, w'ith semi-circular three-ring arch.

Tlie inclination of the subway is 1 in 24, the floor

is of Portland cement concrete, with strengtliening

cleats every 15 ft. apart. A flight of steps is formed
in the concrete on one side of the subway, leaving
sufficient room for the standards supporting tlie rollers

carrying the belting, so as to afford facilities for

o-ling the roller bearings and to give access to the
plant from the gasworks yard, without coming out

f r. gecito:2 E.F

Buildings for Coal-uanuling Plant and Subwav, Leek.

(Plate 2.)

railway company's sidings were continued to a site

adjoining coal breaker [lit, and now each truck is

weighed as it comes in, and again empty as it goes

out. The truck passes on to the edge of tlie pit,

where a tipper, worked by a 23-horse power gas

engine, comes up. and, catching the truck under the

back axle, tips the contents into a hopper. Tlie

coal then passes through a breaker, where it is

broken to s zes suitable for gas making, and is dis-

charged on to an endless balata belt, which travels

np through a subway constructed under the main
road from t!ie Potteries to Leek into tlie gas yard,
and thence to the top of the coal store.

The gas engine works a capstan for moving the

' The first portion of this paper—which was read at the
recent meeting of the Institution of Municipal and County
Engineers at Leek^appeared in last week's issue.

of the works. An engine-house encloses the gas

engine, which is one of the National type, and a

coirugated roof with steel framing covers the breaker

pit and belting, from the outlet of subway in gas

yard up to coal store roof level. The plant has been

in use since 1907, and must have effected a great

saving in coal handling, as it enables the council to

buy its coal in the open market, do its own crush-

ing, and in conjunction with the appliances such

as conveyors and mechanical .stokers, provided at

the works, forms a complete system of coal-handling

maeliinery. The cost of the plant and buildings

amounted to £2,650. The new gas offices adjoining

the works, which have just been completed, contain

on the ground floor weighing machine, attendant's

ufiice, waiting-room, general ofliee, water-closet and
lavatory, and on the first floor manager's private
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office, laboratory, and photometer room. The same
are built w-ith Accriugton facing bricks and Eoclie
stone dressings, and cost '£025.

BLECTHICIir SUPPLY.

The hi.story of this the infant undertaking of the
coiuicil flntes liaek to the year 1899, when tlie

fVonrElortil\on

y f f Tf,.,

New Gas Offices, Leek.

(Plate 3.)

council, rather than allow the fir~t private company
to erect works and supply electricity for the town

1900, upon the advice of their consulting engineers,
Messrs. Burstall & ^Monkhouse, of London, and in

1902 the sanction of the Local Government Board
was given to a loan of JtlO.Oei for the purpose. The
site selected for the generating station was a part
of the land acquired by the council adjoining the
town depot. The original building consisted of an
engine-room 39 ft. by 37 ft., motor-room 37 ft. by
17 ft., battery-room 42 ft. liv 16 ft., engineer's office

16 ft. by 10 ft., and mains store 24 ft. 6 in. by 16 ft.,

with workshop 16 ft. by 16 ft. The author super-
vised the erection of the station, and has since ex-
tended it at a cost of £2,150, and laid the cable con-
duits in all the streets included in the area of sup-
ply. The engine-room was excavated to a depth of

10 ft., and as the ground was originally a tip, a
raft of concrete 2 ft. 6 in. thick was laid over the
whole area, and from this raft was constructed the
beds for the engines.
The author is indeVited to the council's electrical

engineer, Mr. E. M. Carr, m.i.e.e., for the following
information respecting the plant: The generating
plant in connection with the original scheme were
No. 2 Stockport horizontal gas engines, coupled
direct to 10-pole kilowatt direct-current dynamos, by
the Industrial Engineering Company. The engines
were driven by town gas from the council's gas-

works, through a special 6-in. main direct from the
gasholders. In 1906, owingto the increasing demand,
it was found necessary to instal a further plant,
and a five-cylinder vertical Campbell gas engine was
installed in conjunction with a 125-kilowatt indus-
trial dynamo. Both this and the Stockport engines
work upon the ordinary " Otto " cycle, but are
throttle governed. In 1908, additional plant being
found necessary, it w'as decided to instal a double
acting two-cycle "Korting" engine by Messrs.
!Mather & Piatt, of 27.o-horse power, coupled to a
175 kilowatt dynamo by Messrs. Siemens Bros.
The town gas now consumed being well over

1,000,000 ft. per annum, a producer gas plant was
installed, and all the engines formerly consuming
town gas w-ere adapted to use the lower grade gas,
the town main connections being left as a stand-
by. The gas plant installed is of the " Wilson

"

type, manufactured by the Horsehay Company,

Frour Kle\'gS'ioTi.

-^

A^dergtTonwd Plcn.

GtWtitl anit gnglosMs'g Plan.

COMBINED WEIGHIXG-M.4CHTNE HotSE AXn UnDEEGROUND OoXVEXIEXCE, DeEBV-STEEHI, LeEK.

(Plate 4.)

of Leek, ai.plied to the Board of Trade tor the reuui- I Limited. It consists of two producers, each of 300-
site powers for themselves to carry out these objects, horse power, with dust catchers, coolers, washing
and a Provisional Order was obtained in June of | and purifying plant to deal with a load of 500-horse
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power. There is also a small holder, wliicli is, how-
ever, not intended as a reservoir, but merely as a

mixer and regulator nf pressure. By this means a

regular and even ([uantity of gas is maintained.
Bituminous coal is burned in the producers, and it

is interesting to note that Leek is the only muni-
cipal electricity undertaking in the country using a

bituminous gas i)lant. The only by-product re-

insulated, bitite sheathed, triple ennceutric cables.
drawn into stoneware conduits, but tlie whole of

the extensions are simple conductor cables laid
solid in bitumen and wood trough iug.

The demand for electricity has lieen steadily in-
creasing since the supply was commenced, and the
following table shows the growth of the demand;—

covered is tar, which is sold to refiners. Further
extensions being found necessary in 1911. a Diesel

oil engine of 300-hor.se power was installed, together

with a dynamo of 220 kilowatts. The engine is liy

Messrs. Cauls, of Ghent, and the dynamo by Messrs.

Year
emling 1905. 1906. 1907. 1908. lilUil. lino. inn. 1912. 1913.

Uiiils

sold
u,2or 58,390 96,696 179,742 315,518 364,363 413,566 522,416 620,262

Crompton & Co.

The supply in Leek is upon the three-wire direct-

current system, with a declared pressure of 460 volts

Tlie supply is principally for power purposes, and
although the average price olitained per unit for

i_:r

Pr,.vN OF Existing Pr.'a.ic B.vths. Deeby-stkeet, Leek.

(Plate 5.)

for power purposes and 230 volts for lighting. The
station pressure varies between 480 and 500 volts,

in accordance with the demand. A D.P. battery of

400 ampere-hours' capacity is installed, together
with the usual auxiliary plant in the way of

balancers, boosteis and milkers. The distributing
network is supplied by means of five trunk feeders
which carry the current in bulk to centres of dis-

tributors, pilot cables being carried back to the
.station to show the pressure at the feeding points.

Normally, these centres of distribution are inter-

connected through fuses, so that should a fault

occur the fuses give out, and only the supply in the
immediate vicinity of the fault is disorganised. The
mains laid under the original contract were paper

all purposes is only 2-ld., the undertaking is able to

show a surplus after meeting all charges, including

interest and repayment of capital.

On November 23, 1208, in the reign of King John,

9th year, a charter was granted to Ranulph, Earl of

Chester, to hold a market every Wednesday and one

fair annually on the third day before the Feast of

St. Edward", March 18th, Festival. In 1855 the

market rights and tolls were purchased by the com-

missioners for £4,442, including cost of transfer.

From that period to 1874 the cattle fairs were held

in the streets. In 1872 the site of the present Smith-

field was purchased, and in 1874 laid out and fenced.
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The expenditure in eoiincetion witli the markets

lirojier was W 100, and in 1804 tlie last instalment

of debt in connection witl) the market r'ghts wa^^

paid off, and tliey l)ecanie the property of the town,

free from debt. In 1877 a shade wliicli had been

used for silk twisting and seven cottages were pur-

chased as an adjunct to the markets and for use

in connection with the Smithfield. The shade was
converted into a coffee tavern, and on the ground

floor settling rooms were jirovided for users of the

Sniitlifield. The total area covered by the Sm:thficld

is 9,216 sq. yds., which include areas for cattle,

horses, sheep, calves, and roads. To the cast of

market is held in the market-place, and it is claimed

that Leek is one of the liest attended markets in the

county, and is second to Nottingham as the large.it

open market in the country. The markets jaeld a

good smn to the relief of the rates annually after

all the charges are met, and add considerably to the

prosperity of the town.

TOWN HALL.

In 1384 the present building was jiurchased for

£5,300, and in 1887 was altered to accommodate the

different municipal departments, at an additional

cost of £2,770. On the ground floor is provided

Basement Plan.

Proposed Public Baihs, DEKBy-STKJBET, Lhek.

(Plato 6.)

the Smithfield is the pig market, covering an area
of 1,534 sq. yds. In 1896 the council erected the
Imttcr market, together with the market shops, con-
veniences, &c., at a cost of £2,289. The market
covers an area of 382 sq. yds., and is crowded weekly
with buyers and sellers of agricultural produce
brought in from the surrounding country side. In
1902 provision was made for the reception and sale

of poultry by the erection of the poultry and fowl
market, covering an area of 342 sq. yds., at a cost
of £1,000, with approaches from the Market-place
and Derby-street. On Wednesdays a large open

accommodation for the clerk, collector, and sur-

veyor's departments, and on the opposite side of the

entrance is the council chamber. On the first floor

is the assembly room, size 74 ft. by 37 ft., with ante-

rooms, cloak-rooms, &e., while at the rear is the

caretaker's house and a large piece of ground re-

served for extensions.

ISOLATION HOSPITAL.

In 1874 the isolation hospital was erected at a

cost of £2,610, including land. The accommodation
provided was for twelve beds, in two pavilions, witli
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adnimistration block separating them, and laundry
.nortnary, &c In 1905 the author was called upon
to prepare plans for extensions comprising accom-modation for s>x additional beds, the conversion ofone-half of one pavilion into three separate observa-
tion wards, a nurse's liome, with matron's sitting-
room, and three bedrooms and bath-room, and adischarging block with undressing-room, bath-room

be layng out. and last year an a.lditionul 2 acre, ofand were purchased. The total area is just unde
2 acres, and will more than meet the needs of hetown for the next .liirty y.rrs. The subsoil U rodsandstone.

rjRE-ENGINE STATION.
The town is served in time of fire by a very

efiicie.it fire bnga.lo. housed in an up-fo-dato station

r^r?----^

Ground Floor Plan.

Proposed Public Baths, Derby-street, Leek.

(Plate 6.)

dressing-room, and friends' waiting-room. The con-tract for the work was £2,200, and the work was com-pleted under the author's supervision in 1907.

CEMETERY.

laid m.r Ppf
P°^-^^^^e-^ a beautifully situated and well-

l4t^ 1? f^- ^''^""•fd at a cost originally of

lanT:..l\.
"''',' ^^°. '^''^P^'-^- 1° 1889 additionalland was acquired, and £3,500 was spent, including

in Stockwell-street. Tlie present
in 1897, at a cost of £1,040. It
by Me.ssrs. Shand, Mason & Co.
escape, chemical extinguisher,
order to more effectually deal
of fire and to obtain the use of
tanks, about 5 ft. square and 8
at different parts of the town
water main. These are to be u

station was erected
contains a steamer,
, two manuals, fire

and hose cart. In
with any outbreak
the steamer, water-
ft. deep, are built

coupled to a 6-in.

sed exclusively for



124 THE SURVETOB AND MUNICIPAL July 18, 1913.

fire purposes, and are inspected and tested monthly
and kept in complete order. Adjoining the fire

station is tlie caretaker's house.

ALLOTMENTS.

Garden allotments, totalling 625 acres, are pro-

vided at difierent parts of the town, which are let

at 2p. 6d. per garden rod (64 sq. yds.). The income
is suflScient to meet the interest on the purchase
money. Of the above total 114 acres are on lease.

Water is taken on to the allotments and charged
for at 3d. per garden rod extra to rent.

RECREATION GROUNDS.

The town possesses two recreation grounds, in

acres in extent, 2i of which are on lease, at an

te the iuhaV)itants by the munificence of William
S. Brough, Esq., who, during the early part of the
year conveyed to the council free of cost lOJ acres
of land, part of the Ball Haye estate, to form for
ever a public park and recreation ground, and the
author is at present engaged upon plans for its lay-
ing out. The town may therefore be considered as
amply provided with open spaces, thanks largely to
the generosity and public spirit of two of its leading
citizens.

PUBLIC CONVENIENCES.

Plate No. 4.—During the last few years three
public conveniences have been provided, two of
which are built underground. When one of the
public improvements referred to—viz., that at the

First Floor Plan.

Propo.sed Public Baths, Derbi-sikeet, Leek.

(Plate 6.)

annual rent of E16. Of tlie other 7i acres 2i were
acquired by the council in 187'J. and in the vear
]88r, on the occasion of the Jubilee of her "late
Alajesty Queen Victoria, the other 5 acres were pre-
sented to the town by the late William Chkllinor,
M.A., of Pickwood. At each of the grounds swingsand other games, conveniences, &e., are provided.

tw!h *r*'^'
are tar paved, and suitable partsplanted with trees and shrubs. The latest addition

to the open spaces of the town is one which comes

junction of St. Edward-street, Brook-street, Broad-
street, and Coiupton—was carried out, the pulling
down of a i)ublic-house left part of the basement
beyond the line of the widened street, which was
converted into a public convenience, consisting of
two water-closets and a six-stall urinal. The old
walls were lined throughout with white glazed
bricks, and steps provided, the above portion being
enclosed with railings, inside which shrubs planted
in tubs are placed, thus acting somewhat as a
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screen. On the site of the present town weigliiiif;

machine, at the end of Derby-street, formerly stood
a weigh-office. and at the rear, above ground, a

very poor specimen of a convenience, consisting of

three slabs only, without any covering whatever.
Plans were prepared by the author tor a new weigh-
ing machine house, above ground, and at the rear
a porch way containing the steps leading down to

the convenience, for gentlemen only, consisting of

two water-closets and six stalls. The building,
standing as it does in the centre of a large open
space, needed to be somewhat agreeable in cha-
racter, with elevations to three streets and the
entrance at the rear. The building as designed, it

is hoped, meets the necessity, and is built of

.\ccrington bricks, Roche stone dressings, and covered
with a copper dome, on the top of which is a
weather vane. The convenience itself is lined with
white glazed bricks, the roof is steel and concrete,
light obtained by means of prismatic lights, and
floor is laid with Venetian Mosaic terazzo paving.
An area of land at the rear was enclosed with iron
railiiigs. and seats provided therein, and. in order
to add to its appearance, shrubs planted in tubs are
placed therein, and towards this cost the Town
Lands Trustees again contributed the simi of £120.
The third convenience is at the junction of West-

.street and Mill-street. The awkwardness of the site

was a source of trouble in deciding the kind of

affords observation of both large rooms by the
attendant in charge of the lending department. In
the basement is carried on the Art School, in connec-
tion with the technical instruction work, while on the
first floor is the museum and picture gallery. In 19(K)

the council erected, on land they had acquired adjoin-
ing the Nicholson Institute, the Technical Schools and
High School (which were opened in July, 1900, by Her
Most Gracious Majesty Queen Mary), and workshops
were fitted up with looms, &c., so that opportunity
was afforded to the youth of the town to acquire
technical instruction in matters affecting the .staple

industry of the town.
In 1900 the foundation stone of the William Carr

Gymnasium was laid by His Mo.st Gracious Majesty
King George V. (then the Duke of York). The build-
ing was erected by a well-known inhabitant of the
town, the late William Carr, who bore the whole
cost, including the fitting up, and presented it to
the town, so that these buildings, representing an
expenditure of £30,000, are a standing monument to

the generosity of private individuals, and a public
spirited authority, who have placed before the youth
of the town the opportunity of improving both mind
and body and at the same time the obligation to use
the means thus provided. The work of an efficient

high school is carried on in the school buildings, a
work well known and appreciated throughout the
county. Plans arc being prepared by the author for

Pkoi'oskd Piiulu

Front Elevation.

B.4THS, Ball HAvii-KOAjj. Lklk.

(Plate 7.)

building to erect, and the author designed a build-

ing octagonal in shape, above ground, with steps

leading up out of Mill-street into West-street, with
the entrance on the back side. The walls are of

Accrington bricks, Roche stone dressings, and the

roof covered with lead, on the top of which is a

wooden ventilator covered with copper. At the front

is a small space enclosed with wrought-iron railings,

inside which are shrubs, as in the other cases. The
accommodation provided is two water-closets and
six stalls. The walls are lined with white glazed
bricks, ceiling is of pitch pine, and floor of terazzo

paving. In the three cases the electric light is

installed. The cost of the three conveniences was
£1,000.

NICHOLSON INSTITUTE, PUBLIC LIBIiARV, TECHNICAL
SCHOOLS AND GYMNASIUM.

The Public Libraries Act was adopted by the Com-
missioners in 1887, and the handsome building with
its copper top, which can be seen for miles around,
and known as the "Nicholson Institute," was laiilt

by the late Joshua Nicholson (the father of the present
Sir Arthur Nicholson), and supplied with liooks, at a

total cost of £20,000, and was taken over by the com-
missioners. For the first ten years Mr. JNicholson"s
family contributed £200 annually tov.ards its main-
tenance. Since then it has been maintained out of

the rates, though Sir .Vrthur Nicholson has con-
tributed considerable sums annually, besides paying
sums for repairs, &e. On the groiuid floor is provided
large news room, 40 ft. by 25 ft; -magazine room, -18 ft.

by 25 ft., and lending library, 40 ft. by 19 ft. This
department is erected on the tier principle, between
the news and magazine rooms, and this arrangement

extensions to the art department, consisting of model-
ling rooms and art metal department.

PUBLIC BATHS.

So far back as 1853 the question of the provision
of jiublic baths was decided upon, and in 1854 the
present baths were opened to the public, the same
having been built partly with money borrowed on the
security of the poor rates. The cost of the site and
erection was £2,422 I7s. 4d. In 1874 the Improvement
Commissioners took over the management of the
baths, the original loan having been paid off during
that year. In 1881 and 1894 a piece of land, in area
about 170 sq. yds., and two cottages and workshop
were purchased for extensions for £655 16s. 6d. In
1896 £1,240 was expended in extensions, and £260 in
providing new boiler, and the last annual repayment
of this loan will be paid off in 1927, while the loan
for boiler will be paid oft this year. The existing
acconnnodation provided is ten gentlemen's and six
ladies' slippers; large swimming bath, average size

59 ft. 6 in. by 21 ft. 6 in. by 4 ft. 4 in. deep; second-
class bath, 37 ft. 6 in. by 22 ft. by 3 ft. 3 in. deep.
Living accommodation for caretaker, consisting of

living-room on ground floor, three bedrooms on rir.st

floor, and kitchen in Ijasoment. In the basement is

also provided boiler house, containing Cornish boiler,

14 ft. long by 4 ft. 6 in. diameter, feed pump, two
Royles' calorifiers, and tow'el-drying chamber. To
such a degree has the art of swimming appealed to the
.youth of the town that there are clubs in connection
with almost every church and society, and last year
the council were petitioned to consider the question
of enlarging the baths, and the authoi' was called upon
to prepare the necessary plans and estimates ai^d
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alternatively the erection ot now baths on another site.

These were in due time presented to the couiieil. lait

for the present, in view o{ the existiiii; dcht on ;lie

pre.sent liallis, no furtlier steps have as yet lieon taken.

Tlie question nnist sooner or later he dealt with, and

with the object of niakiu- the di.seu.ssion on this paper

as useful as possible, the author has ventured to .-ub-

luit these plans for the kindly ciitieisin of the lueiu-

liers, I)elieving tliat it is more to tlie point to obtain

the benefit of kindly criticism before tlicir erection

than after, when it will be too late to profit by many

of the sugsestions that may be made.

Plates 5 and G .show existing baths and proposed

reconstruction and remodelling, providing first-class

swimming hath, 75 ft. long by 30 ft. wide, and of an

average depth of .') ft., being G ft. 6 in. at deep end

and .f ft. 6 in. at shallow end. Forty-nine dressing

boxes are proposed for first-class bath. Second-class

bath. 38 ft. long by 21 ft. wide, and of an average

deptli of -1 ft. 3 in., being 5 ft. G in. at deep end and

3 ft. at shallow end. Tweiit,v-four dressing boxes aie

proposed to be provided. The usnal ofliees, consisiiui

Plates Nos. 7 and 8.—The plans for a complete new
public baths on another site which accompany this

jiapcr sliow accommodation on the ground floor, con-

sisting of twelve gentlemen's and seven ladies'

sli|)pers. ticket odice. waiting rooms for both sexes,

superintendent's office, and first and second class

swimming baths. The first-class batli is 75 ft. long

by 30 ft. wide, of an average depth of 5 ft., being

6 ft. 6 in. at deep end and 3 ft. 6 in. at shallow end.

Second-class bath. 50 ft. long by %) ft. wide, of an
average depth of 4 ft. 3 in., being 5 ft. G in. at deep
end and 3 ft. at shallow end. Six foot I)aths with
sliovver over are provided to each bath, fifty-two dress-

ing boxes to first-class bath, and thirty-nine to second-
class, and two water-closets and a three-stall urinal

to each. A separate entrance to second-class bath is

shown for school children off a proposed 10-ft. vo.ad.

Balcony is provided over dres.sing boxes approachcl
from main staircase, to hold 400 to ."iOO people, with

a separate exit on to side passage. The living accom-
iiiodation intended on first floor is kitclien. 14 ft. G in.

by ft.: .seullerv. 10 ft. in. bv 7 ft.; two bedron.,;-.

Basement Plan.

PnorosEn Ptttilic Baths. Ball Haye-hoap, Leek.

(Plate 8.)

of two water-closets and a three-stall nrinal for iirst-

class. and one water-closet and a three-stall urinal

for second-class bath. No alteration is suggested to

gentlemen's slippers, but reconstruction of ladie.-,'

slippers is intended. For the purpose of accommo-
dating spectators on occasions of competitions a bal-

cony is to be provided, constructed over dressing l)oxes

on three sides of the bath, with an exit into a side

street, and will provide accommodation for 4O0 to 500

sjiectators. The proposed enlari:ement will necessitate

a new Lancashire boiler. 16 ft. by 6 ft. diametov,

capable of evaporating 2.'J50 lb. of water per hour,

and a new chimney. 75 ft. higli. with a flue area of

:i>. sq. ft. It is proposed to instal a continuous filtia-

tion and aerating plant by Messrs. Royles, the filter,

strainer, pnmp and reheator being accommodated in

the basement, and the aerator in a satisfactory position

on the roof. The estimate of this reconstruction was
Jt;4,G85, and filtration plant £075.

n ft. by 12 ft. fi in. and 13 ft. by 9 ft. : and water-clo.set,

in addition to sitting-room, on ground floor. 11 ft. G in.

by 10 ft. In t!ie liasement will be accommodated a

Lancashire boiler, 18 ft. by G ft. diameter, capable of

evaporating 2,500 lb. of water per hour, with feed

pump, calorifiers, engineer's workshop, coal bunkers.

drying rooms, and establishment laundry, fitted wit'i

mechanical washers, wringers, and lift for towels.

Provision is also made in the ba.seiuent for filter,

strainer, pump and reheater, in connection with fil-

tration plant, and aerator will be fixed on roof. Tiie

chimney will be SO ft. high, wdth internal area of

4;- sq. ft. Heating to uaiting-rooiiis, corridors, iVc,

will be by means ot radiators. The estimated cost is

1:9,500.

PROPOSED HOL'SlNG SCHEME.

By instructions of the council the author has just

recently prepared a housing scheme for the erection
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of forty-two cottapes, with plans, estimates, &c.. iii-

volviuir an expenditure of £10,550, but private enter-

prise, realising the need of providing more housing;

ai-conunodation in the town, is endeavouring to meet
the demand, and it is hoped that the council may not

he called upon to carry out the scheme.
The author would like to take this opportunity of

expressing his indebtedness to the members of l.is

staff, Mr. Wm. Slater and Mr. H. Garside, lor the

kind assistance rendered in the preparation of liiis

paper and plates, and trusts that the members of the
institutioii will find sufficient in the paper and works
in.spected to repay them for the time and trouble taken
in visiting a small town, but little lieard of, though
none tlie less important, and which, he is sure, will

not be considered as being very far liehind some of

the larger towns in municipal enterprise and en-
deavour.

DISCUSSION OF MK. BE.ACHAMS r.M'KU.

.\t tlic meeting of the Institution of Municipal and
County Engineer.s at which the foregoing paper was
read

Mr. W. Plant (Stafford) propo.sed a vote of thanks
to Mr. Beacham, observing that the contribution con-

graiiilc for the price. Mr. Beacham compared the

cost of artificial flags with Lancashire sawn flags,

and said that lie used the latter. Seeing that the arti-

ficial flags were so uuich cheaper, he would like to

know the reason for that. Artificial flags were used
universally. Mr. Beacham said they were treated

witli every consideration by tlie county council.

Tliat was rather refreshing; they did not all hold

the same opinion. He noticed that the making-up
of streets previous to adoption was done by admini-
stration. Personally, he always did that work by
contract. It was more satisfactory to the owners of

Iiroperty ; they were not able to say the work was
tf)o cosily when dt was done under contract. Mr.
Beacham was certainly to be congratulated on the

cost of the Globe-yard improvement. That improve-
ment was effected at the cost of the street making.
He thought that was a feather in his cap. With
reference to street improvements, he would like to

know whether he succeeded in obtaining any money
from the Koad Board. They had all been trying to

get money, but had not got much at present. It

appeared that trade refuse was removed witliout

charge. So far as he knew this was a somewhat
unusual course. He would like to know if there

was any special reason for it. Perhaps the reason

Ground Floor Plan.

PiiorosED Public Baths, Ball Haye-roau, Leek.

(Plate 8.)

tained a fund of information and a number of ad-
mirable drawings. He thought they could not hut de-
rive a great amount of benefit from the study of it. He
agreed with Mr. Beacham that a 10-ton roller w-as too
heavy for ordinary tar-macadam work—he had found it

.so ; but a 10-ton roller was better than none at all. He
was surprised a town like Leek did not possess a
steam roller, and he thought they would be well
advised on economical grounds to purchase one.
Mr. Beacham said a street laid with tar-macadam was
very badly damaged at the end of five years, which
showed that tar-macadam was not a success with
heavy traflic. His experience was that if tar-

macadam would last for five years it was not alto-

gether a failure. He would like Mr. Beacham to

tell them how he mixed it; whether he used crude
or refined tar, or some proprietary article; and
whether he considered limestone preferable to

was he required all the material he could get for the
bacteria beds. The remarks as to the filters filled

with town refuse were very interesting. It was the
first time he had heard of anything of the kind. As
might be expected from the analyses, the nitrates

were not very higli. He would also like to know
whether any nuisance was experienced from the
bacteria beds. He had not had a great experience,
but what he had had been very unfortunate. They
had seemed to poison everybody in the neighbour-
hood. Possibly, seeing that the tanks were of suffi-

c'ent capacity to hold a day's flow, he did not reach
the nuisance stage. He would like to know how
often tiie sejjtic tanks were emptied. Mr. Beacham
did not appear to have any difficulty in getting rid

of his sludge. He experienced considerable diffi-

culty. The outstanding feature of this interesting

liaper was the j^rice at which the water was sold.
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It seemed a remarkably successful undertaking,

and he thought the chairman of the council was

very modest in saying that it was cheaper thau most

water svipplies. It was cheaper than any he liad

ever heard of. With reference to the fire brigade.

he woidd like to know if the council had any diffi-

culty ill liorsing the fire engines, either the manuals
or tiic steam engine. In some of the smaller towns

it was a very serious problem. iTIiey had to suljsi-

di.se the local people: otherwise they refused to keep

the horses at their disposal. He would like to know
:f there was any difficulty there. He did not quite

follow the object of the water tanks in various parts

of the town. He gatliered they had ample pressure,

and would have thought they were unnecessary, and
the presstire from the mains sufficient for any tire.

With reference to the scheme for the baths, the

arrangement generally was very good : but he thought
the council would be better advised to go in for

new baths rather than remodel the old baths. .\t

Stafford the baths were very much larger than at

have thought it would lie less. He agreed with Mr.
Plant's remark as to steam rolling, and said that a

6-ton roller instead of 10 tons was to be preferred

for tar-macadam. Mr. Beacham said he had made
IJ miles of tar-macadam at a cost of 2s. 6d. per yard.

He would like to ask how thick it was and the

material it was made of. He quite agreed with Mr.
Beacham as to the making-up of private streets. It

was better for the council to complete the work
instead of having the streets made up by the builder.

There was one point in the paper which struck liim,

and that was the valuable aid that the Town Lands
Trustees l-.ad given to the council. They had given

assistance s\ich as few towns had. With regard to

the sewage filter filled with town refuse, that was
very interesting, if the results were borne out by
analysis.

Mr. Beacham : The analysis is of the tip only.

Mr. Madin: It is very satisfactory. Willi regard
to the cost of keeping horses, the price of 16s. 9d.

seems rather a heavy item. Coming to the question

First Floor Plan.
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Leek, fiut they were faced with tlie problem of pro-
viding new baths, as the accommodation was not
sufficient. There was little to criticise in the scheme,
l)ut the exit from the gallery came rather awk-
wardly in relation to the exit from the ground floor.

.\ssuming that it was not jjossible for the public in
case of panic or fire to get on to the hospital grounds,
he thought it was probable they would have some
d.lficulty there. The gallery steps rather obstructed
the exit from the first-class swimming bath ground
floor. A1.S0 the stairs from the gallery on the re-

modelled plan were rather awkward. There was a
point vihere the people from the gallery and the
ground floor converged, and they would probably
have a few of them in the bath. The paper was very
complete and extremely interesting.

Mr. W'. B. ilADiN (Ru-shden), in seconding the
vote of thanks to Mr. Beacham, said it was very
interesting to him to visit Leek, as he was for
several years assistant to Mr. Beacham's predeces-
sor, and knew numy of these public works. The
death-rate .seemed rather high for a country town—
16-6 per 1,000. With so heakhy a situation he would

of water supply. Leek was exceedingly fortunate in

having so cheap and wholesome a supply. There was
no doubt in this particulaf, as in most of the public

works of Leek, the present local authority were

nuich indebted to those who went before them—the

Leek Public Commissioners—in purchasing the

works rather than letting them stay in private

hands. Then with regard to the baths Mr. Beacham
showed alternative plans—one for remodelling the

present baths and one for new baths on a new site.

The council would be well advised to go iu for the

latter scheme. He should make the swimming bath
longer than 75 ft. The question whether it was de-

sirable to have two baths was more a matter for

the council than for them. He noticed the shortage
of houses was to be made good by private enterprise.

Tliere was a good deal to be said for that. It created
a good deal of friction at times when the council
erected houses. At the same time some numicipal
houses he had seen had been an excellent copy for

the private speculator. They had been exceedingly
well carried out.

Mr. J. LoBLEY (Stoke-on-Trent) said the amount
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of work which had heeii carried out in Leek during
tlie past ten years had been a great surprise to hiui.

It reflected a great deal of cred I upon the local

authority and upon the surveyor. He noticed tliat

Mr. Beacliaui spoke of footpaths 6 ft. wide, with a
carriageway of 24 ft. Forty years ago lie induced
his council to adojit the rule of one-fifth for foot-

paths instead of one-sixth, and they would he sui-

prised with the greatly improved appearance of the

street with a 7-ft. footpath instead of 6 ft. He was
successful in getting it into tlie new by-laws sanc-

tioned by the Local Government Board for Hanley,
and those by-laws had now been adopted by Act of

Parliament for the entire tjorough of Stoke-upon-
Trent. Speaking of widening streets, he noticed that

some of the streets were widened up to 36 ft. The
growth of public opinion had been considerable on
tills question, and in recent years he could get 20 yds.
as easily as he could formerly get 12 yds. After all,

when they were widening it did not make so nuich
difference in the cost to widen a further 10 ft. or

20 ft.

Mr. E. J. GoouACRE (Nuneaton) remarked that
Leek seemed to be specially fortunate with its water
supply He would ahso like to know if they were
specially fortunate as regarded the dust nuisance.
as he found no reference to dust in the paper. They
seemed to have plenty of tar available, and there-
fore he would like to know if they had done any tar-

s|irayinjr and the cost of the work. He wovdd like

to know why the Lancasliire flag was preferred to

the artificial flag. He ihought, taking flag for flag

and test for test, the artificial flag would stand very
W'ell against the Lancashire flag. With regard to

the use of house refuse as a filter, he would like

to know if it was riddled at all and the vegetal)le

matter taken out. It was usual when house refuse
became wet for it to become a nuisance. He would
also like to know whether the crude sewage was
taken or the effluent from the septic tank; also the
character of the crude sewage. He had not found
any mention as to whether it was very bad. There
was one other iioiutl with regiird to tlio public baths,
lie would hardly have thought it necessary to put
in Koyle's filtration plant with water so cheaji.

Perhaps Mr. Beaeham had some reason for that.

Then there was the provision of water tanks for

fire ; a little further information on that point would
be useful.

Mr. F. C. Cook (Nuneaton) said he noted that
the Local Government Board were a.sked to give
the council power to vary the width of the carriage-
way and footpath, but he took it it was the intention
of the council to aim at the total width of the whole
street being 36 ft. While the council were at it he
would suggest a minimum of 40 ft. would be very
much more desirable. It was very much easier to

obtam the land before a street was laid out than
after houses were built upon it. Then the result of

the analysis Mr. Beaeham gave of the very interest-
ing filter of house refuse seemed to be an old one.
He said the analysis was made by Mr. Carter Bell
some years ago. He would like to know if he had
had any analysis taken lately, and whether they
could have the result so that they could ascertain
w'hether there was any deterioration of the quality
of the effluent from the filters. Then he seemed to

have omitted to give the dry-weather flow of the
sewage. Mr. Beaeham had adopted the system
which seemed almost peculiar to Staffordshire, of

having an exceedingly fine medium in his percolating
filter, the top foot being of J-in. to l-in. material.
He would like to know vvhelher he had found any
ponding on his filter, and what method he had for
washing the media from time to time. It seemed
to him it must get chokfd up very badly. Mr.
Beaeham claimed to treat 120 gallons per sq. yd. per
twenty-four hours. The filters had only worked
4,380 hours during the year, which was just half the
time they might have worked, so instead of 120 gal-
lons it surely ought to be 60 gallons. It was a very
common mistake, made by giving the capacity of the
filter per square yard, and it was taken as the
quantity treated all through the year. It was very
misleading. He had been very much interested in
the description of the sludge filters. He understood
he put his sludge on to a depth of 2 ft. If he did
l)ut it on to that depth he would like to know how
long he gave it to dry, and what condition it was
in when ready for removal. He would also like to
know the price paid per load of the sludge removed
by the farmers, if he was fortunate enough to get

money for it. He would also like to know the pro-

portion of dye-water in the sewage, and if there
was any dye colour showing in the effluent, or if

he could decolorise the effluent liefore putting it in

the stream. It was stated that the distributors had
been working contin\iously for several years without
.giving any trouble. It would be interesting to have
tlie comparative ex[)ensc of the different Uiies of

filters after they had been working for .several years.

They had so many types of filters now at work; he
would like to have some relialjle figures as to their

relative maintenance cost. Leek was to be congratu-
lated upon its water supply. The supply main was
only 8 in. in diameter, which was very small. Per-

haps Mr. Beaeham could tell them the normal pres-

sure in the town. Mr. Beaeham did not give them
the financial result of the baths. They seemed to

be very popular for a comparatively small town
such as Leek to be contemplating or providing addi-

tional baths. In regard to the housing scheme, he
thought the council was to be congratulated. If the
housing question could be settled by private enter-

lirise, to his mind it was absolutely the right thing

to do. and he hoiied they would be successful in

that respect.

Mr. J. H. Walters (Congleton) asked if any mea-
sure was kept of the corn and hay given to the

horses, or if they included the cost of the horses and
depreciation. It seemed a very high price.

iMr. Ci. Mason, chairman of the council, congratu-
lated Mr. Beaeham upon his paper, remarking that
it had not suffered by the criticism. The council
valued his services to the town.

The President (Mr. R. J. Thomas) remarked that
the paper would be of value, not only to the yovniger

members of the institution, but to all who were
engaged in work similar to that described by Mr.
Beaeham. The discussion had not been at all

antagonistic to the paper, liut was mostly confined
to questions asking for further information. Sinic
remarks had been made as to the use of a 10-ton

roller on tar-macadam. He was inclined to think
a 10-ton roller was too heavy for tar-macadam, not
because it was 10 tons, but he had found by weigh-
ing it was usually 12 tons, which made the cifierence.

He had found it a good ijractice to tar-piint the
surface first to prevent the creeping of the stone
which took place. He quite agreed that Mr.
Beaeham need not be alarmed when he f .and that
tar-macadam wore out in five years. It was a ques-
tion of traffic, and very largely of gradients. He
had found on some of his roads the tar-macadam
wore out in two or three years. Mr. Beaeham need
not lose heart in that respect. He congratulated
Leek on keeping the enterprises in their own hands
when they could do the work themselves. He agi'eed

with Mr. Cook as to housing; if it could be done by
l)rivate enterprise it was obviously the right thing
to do. Those who owned the houses should have a
hand in the improvements, and the responsibility

• should not be placed upon the public purse. Leek
had been quite isrominent iai street widenings and
improvements. That week he had the jjleasure of

forming one of a deputation to Mr. Asquith asking
him to formvilate a scheme by which all the local

authorities should be assisted by a central authority
to co-ordinate their schemes of town planning.
While they did not have much satisfaction, Mr.
Asquith i^romised that the matter should not be lost

sight of; and it was suggested that the councils of

Greater London might meet and discuss town plan-
ning schemes with reference to arterial roads, which
was an important matter. They got so far that Mr.
John Burns promised to meet the councils of Greater
London and discuss with them whether it was not
possible to formulate some scheme by which those
councils should work together in the matter of

arterial roads leaving London. That was important
as far as it went. If that ijroduced beneficial re-

sults in London it would also be apjjlicable to tlie

smaller towns in the country. If they could get

.some method jilanned out of the various authori-

t'es working together and symnietrlcally they v. culd

accomplish something for the future.

The vote of thanks having been accorded,

Mr. Beacham, in reply, said that the particular

street which was paved with granite macadam had
not, to his mind, worn satisfactorily. It was made
with Welsh granite treated with refined tar in his

own yard. The street was subject to hard traffic, and
the council were anxious to see what it would do.

He was very disappointed, because he tuougnt th.at
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granite would have worn iiHicli longer than oidinaiy

limestone.

Tlie Prksident; What i.s tlie cliaractsi- of the

heavy tiaflic -motors or traction engines ?

Mr. Bkacham: It i.s lior.sc-drawn tralfic— licav y

lorries carrying corn, ahoiit 2 ton.s. With regard t«

artificial flagging as i-ompared with stone flags, he

had not compared the life, but some of the streets

were on jiradieiits. and lie thought stone flaps were

jireferal)!'.'. lookeil hettcr, and gave a hettt-r foot-

hold. They had no private street contractors in

LeeU. beside which the house owners ])referrcd the

town surveyor Uj do the work. Tliey knew he was
reasonal)Ie in cost. Some of their improveiiiciits

were carried out prior to the Road Board being con-

stituted. They had not tried tlio Road Board for

grants for ordinary streets, ))ut they liad tried them
for main roads, without any success at jiresent. As

to the removal of trade refu.se without charge, the

council i)oint of view was that tlie sooner refuse

was removed tlie better. It might be a little costly,

and i)erliaps tlie tradespeople should pay, but they

had not a|)proached them fx) make any charge up to

the present. As to septic tanks, they did occa-

sionally get complaints from the sewage farm
generally, but they could not have a sewage works
anywhere and lie quite free from .«mell. He had
cleaned out the septic tank three times in 6} years.

They found they had 1 ft. 9 in. of sludge at the deep
end and about 3 in. at the shallow end. They had
no great difficulty as to horses for the fire engine;

The livery stables were on the telephone, and they

had experienced no difficulty in getting hor.ses in

case of emergency. With regard to the death-rate,

they considered Leek rather a bleak place, and they
thought if they could keep the death-rate to 15 or

IG per 1,000 they were doing well. Then large num-
bers of women and girls were employed in the silk

mills, and the children c-ould not get the attention

they would if the women were at home, which caused
a high infantile death-rate. Their streets were made
of local stone. They stripped them to the pitching,

and put on 5 in. of tar-macadam rolled. As to horse
keep, the cost did look excessive, but was entirely

dependent upon the cost of provender. They were
jiaying £6 17s. 6d. for hay, whereas in 1909 it was
£4 OS. Mr. Madin had raised a point as to the two
swimming baths. The committee's idea was that
the day was coming when swimming would become
a question for the elementary schools, and he
believed the county council were di.spo.sed to make
a grant where they did teach swiBiming. The second
bath would be used for the teaching of swimming
to the school children. As to tar spraying, they had
done none up to the time the paper was written, but
since then they had done half-a-dozen streets, and they
found the cost worked out with refined tar and
granite chippings at 116d. per square yard. They
had laid tw'o streets with Tarvia. They got no
nuisance from the refuse tip, as they covered the
refuse as soon as they possibly could with the soil

they took off before they began to deposit it. Tliey
first stripped the soil to the depth of 1 ft. or 1 ft. 6 in.,

and when they deposited the refuse they covered it

with the soil, and left as little face exposed as jios-

sible. The crude sewage was supposed to be four
times stronger than Hanley. That might be
accounted for by the fact that in Hanley they got
such a large quantity of slip water. They got a large
quantity of dye water. He was not able to give them
the exact quantity, but they sold to the manufac-
turers for trade purposes 37,000,000 gallons. As to
the filtration of the bath water, by filtration they
constantly kept the water changed; and although
they had a good water supply, it was no reason why
they should not husband and take care of it. .As to
the analysis of the efiluent, he admitted that it was
an old one. but the county council sent periodically
to test their effluent, and if the county were satis-
fied, they were. The dry-weather flow was 200,000
gallons. With regard to the filters, he had made it

quite clear that they liad to be rested. They were
not continuous filters. Their filters worked a fort-
night straight ahead : they were then rested for a
fortnight, and the surface lightly forked over and
allowed to aerate. While the filter was working it

was dealing with 120 gallons per square yard per
day. They got no ponding on the surface. They knew
the exact quantity the filters would deal witli. He
thouglit it was difficult to lay down any standard
for any particular kind of filter. It depended upon
the sewage going on. They were sending into the

river such an effluent that no objection was taken

to it by the county council. They had no trouble

with their sludge, one farmer taking the whole of it.

The effluent on leaving the septic thinks was highly

coloured, but on leaving the filters it was quite clear.

The pressure of the w-ater at the lower part of the

town was 100 lb. per square inch, at the top end of

the town 20 lb. to 25 lb.

The members had luncheon together at the Swan
Hotel, under the presidency of Mr. R. .1. Thomas.
In the afternoon they visited Ihe various municipal
works described in tlie pai^cr.

CORRESPONDENCE.
For every ill heneatli the sun
There is some remedy cr none;
If there be one, resolve to find it;

If not, suhmit, and never mind it.

—Anon., ci'rco 1843

THE ASSOCIATION OF CONSULTING ENGINEERS.

To Ihe Edil-yr of The Surveyor.

Sir,—The letter of Mr. Percy Griffith, published
in your issue of the 4th inst., would have been more
helpful if it had been more definite.

He agrees that the need for an association to

organise and bring together the consulting members
of the profession is obvious, but objects apparently
to the limitations in the qualifications for member-
ship of the association. He says that the main
feature of the rules governing membership is the
" exclusion of all those who may have an interest

direct or indirect in manufacturing or contracting

work or in patents." What the rules say is that no
member shall be a chairman, managing director, or

manager of any company, a partner in any firm, or

an agent for any company, firm, or person carrying
on any contracting or manufacturing business deal-

ing with the class of work to which his practice

relates, nor shall any member, without disclosing

the fact in writing to his client, be a director of, or

a shareholder in, or have a financial interest in, any
company or business.
Surely this is only putting into words what has

for years been the unwritten law among English
professional men—viz., that no man having to act
iji an advisory or judicial capacity shall jilace him-
self in such a position that his private interest may
be in conflict with his professional duty. A manager
or agent of a contracting firm is bound to do the
best he can for his firm, and must have intimate
business connections with other contracting or manu-
facturing firms, and cannot possibly therefore be in

the same independent position as a man who is not
so connected.
The rules nowhere say that a member shall not

take out patents; what they do say is that he shall

not receive any royalties on patents owned by him
and used in work which he is supervising for a
client without the client's knowledge and consent.
What objection can Mr. Griffith or any right think-
ing man have to this ?

Again, Mr. Griffith says that it would " not only
be an advantage to clients and to the public at
large to secure a certain standard of qualifications,

ability, and experience in those undertaking con-
sulting work, but an incalculable advantage to those
members who have spent many years and much
money in acquiring proficiency in their profession."
Exactly ; and this result can only be obtained by
the combination of such men in a strong association
which will not admit within its ranks any who do
not comply with the standard set up. No associa-
tion can prevent incompetent men " executing work
beyond their sphere of knowledge and experience,"
but it can bring together a body of men to whom
the public can apply w-ith the certain knowledge
that all the members possess definite qualifications
and are in an indeiiendent position.

If the object of Mr. Griffith's letter is, as he says,
to induce the association to " extend the scope of
its functions," it surely would be well if he would
state definitely the directions in which he suggests
they should extend, and himself assist in carrying
out the work. I can assure him that the committee
will welcome any helpful and constructive sugges-
tions that he may make.—Yours, &c.,

A. H. Dykes, ,

Honorarv Secretary.
11 Victoria-street, S.W.

July 15, 1913.
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INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

President—^T. E. J. Thomas, m.insi.c.e.

County Surveyor, Buckinghamshire.

HARROGATE MEETING.

A meeting of the institution will be held in the

North-Eastern District at Harrogate on Saturday,

< )etol:>er 4th.
Thomas Cole,

92 Victoria-street, S.W. Secretary.

INSTITUTION OF MUNICIPAL ENGINEERS.

tnsiJenI—Mi. Frank Latham, m.inst.c.e.i., f.s.e.;

Borougli Engiheer and Surveyor, Penzance.

SOUTH-EASTERN DISTRICT.

A meeting to appoint district chairman and hon.

district secretary, and to arrange programme for the

current year, will be held at 39 Victoria-street on
Wednesday. July 30th. at 7.») p.m.

J. W. Brook,
Hon. Diflrict Secretaiy.

352 Central Park-road.
East Ham.

SOUTHERN DISTRICT.

A meeting to appoint district chairman and hon.

district secretary, and to arrange programme for the

current year, will be held at 39 Victoria-street on

Wedneud'ay, Jidy 30th, at 7.30 p.m.

A. Palmer,
Hon. District Secrefm-ij.

nil Shooters Hill-gardens,

J'llthain Park, Kent.

ASSOCIATION OF CONSULTING ENGINEERS.

ASSOCIATION OF MANAGERS OF SEWAGE

DISPOSAL WORKS.

ANNUAL SUMMER CONFERENCE, STOKE-ON-TRENT.

The annual summer conference of the Association

of Managers of Sewage Disposal Works will be held

at Stoke-on-Trent to-morrow (Saturday).

Programme.
10 a.m.—Meetine of council in Committee Room A.

Town Hall.

11 a.m.—Reception in Grand Committee Room liy the

mayor. Alderman F. Geen, j.p.

11. .30 a.m.—Papers:—
(1) "Sewage Disposal of the Future," by

Mr. W. H. Makepeace, borough sewage engi-

neer.

(2) " Distribution of Sewage on Bacteria
Beds, with description of methods
adopted within the Sewage Department of

the Coimty Borougli of Stoke-on-Trent," by
Mr. U. \V. Adams, chief assistant to Mr.
VV. H. Makepeace. Discussion to follow.

1 p.m.—Lvuich at the town hall.

2 i>.m.—Proceed to Hanley Sewage Works.
2.15 p.m.—Arrive works. Inspect same under the

guidance of the manager, Mr. G. Quick.
3.45 p.m.—Proceed by motor to Longton farm and

works.
4.10 p.m.—Inspect same under the guidance of the

manager, Mr. A. V. Reynolds.
5 p.m.—Tea at Longton farm at the invitation of Mr.

Reynolds and Mr. Makepeace.
Votes of thanks.

Edinburgh Electric Lighting.- At a recent meeting
of the Edinburgh Elertrio Lighting Committee the
resident engineer submitted his annual report, which
showed that during the year there had been an
increase of 830,224 units suld. The largest increase
was for power, which showed an increase of 16^ ])er

cent. The motors connected during the year amounted
to 783 horse power, making a total of 12,186. At the
commencement of the year the rate per unit lor

lighting was decreased g of a Id. The revenue account
showed an income of £131,678, and a credit balance of

£2,179. The working expenses totalled £G7..509

;

interest, £18,709; sinking fund, £41,225.

ANNUAL GENERAL MEETING.

In submitting at the annual general meeting of the
aliove-named body the report of the conunittee, the
cli.iirman, Mr. G. Midgley Taylor, said he thought
a iierusal of this would enable members to see that
the association took into account their intere.sts. and
were doing their best to put forward for recognition
the projier claims of consulting engineers. " I have
no doubt," he added, "that as we grow older and
stronger those views will be very frequently put for-

ward, and will be backed up with greater authority.
I do feel that, in view of what is being done in other
countries, the time has arrived when w-e should have
the support of everj- genuine and hon<i-fido consulting
engineer in this country, without any jealousy of our
having founded a new body." Mr. H. Percy Boulnois
seconded the motion for the adoption of the report.

It .showed a very liealthy condition of things that a
young association of tliat kind could show the'names
of eighty members who were subscribers, and the
names fairly repre.sented the numerous branches of

consulting engineers. There were many men still

standing aloof, but he hoped they would be able to

show them that they had better belong to that asso-

ciation. The report was adopted. Rule 2, providing
that members of the association must be corporate
members of the Institution of Civil Engineers or fidl

memliers of the Institution of Electrical or Mechanical
Engineers, was amended liy the addition of the words
" or the Institution of Civil Engineers of Ireland,"
and the meeting shortly afterwards terminated.

Roads Improvement Association A West Surrey
Branch of the Roads Improvement Association was
inauguiated at a well-attended and representative
meeting held at Guildford on the 4th inst.

APPOINTMENTS VACANT.
Offlolal and elmilar advertisements received up to 4.36 p.m. on

rhuradays W'll be Inserted In the following: day's issue, but thote
'itfontible for Iktlr ietfatch art rtcnmmrnded to ar.ariQt that Iht)
tkalL rttLch TsK Suevktos uffice by noon on Wednesdays to ensure
their inclufion in the weekly lint of tnmmariei. Such adrertinementi
flt^iy, in eatei of emerqeney oniy, he telephoned {No. 13o9 Hotborn),
•ubject to later con/!rm:ilion by tetter.

INSPECTOR OF NUISANCES. — .July 19th.—
Hitchin Rural District Council. £120—£1.50.—Mr.
A. E. Passingham. clerk.

CLERK OF WORKS.—.July 19th.—Rhondda Urban
District Council. £3 IDs. per week.—Mr. W. P.
Nicholas, clerk.

ROAD FOREMAN.—July 19th.—Repton Rural
District Council. 30s. per week.—Mr. C. F. Chamber-
lin, clerk, Union Offices, Burton-on-Trent.

ROAD INSPECTOR—July 21st.—Corporation of

Burnley. £2 2s. per week.—Mr. P Thomas, town
clerk.

SURVEYOR AND INSPECTOR OF NUISANCES.
—July 21st.—Milton Regis Urban District Council.
£17.5 per annum.—Mr. John Dixon, clerk, Town Hall,
Milton Regis, Kent.

HIGHWAYS FOREMAN. — July 22nd. — Hasle-
mere Urban District Council. 27s. per week.— j\Ir.

A. G. Whitaker, clerk.

ASSISTANT ENGINEERS (first, second, and
third).—July 2oth.—Corporation of Sheffield Water
Dejjartment. £300, £200, and £150 a year respec-
tively.—Mr. William Terrey, general manager, Water-
works Office, Town Hall.

HIC;HW^\YS INSPECTOR.—July 28Ui.—Corpora-
tion of Torquay. 4()s. per week.—Jlr. Henry A.
Garrett, borough engineer and survevur.

ENGINEER AND SURVEYOR.—July 28th.—
Sowerby Bridge LTrban District Council, •fl^o per
annum.—Mr. Lewis Rliodes, clerk.

TEMPORARY SURVEYING ASSISTANT.—July
31st.—Teignmouth Lhban District Council. £2 per
week.—Mr. F. W. Knight, surveyor and water
engineer.

QUANTITY SURVEYOR.—August 5th.—Barnet
Urban District Council.—Mr. H. A. Chears, 73 Phil-

bi-ach-gardens, Kensington, W.
TECHNIC-VL (SANITARY) INSPECTOR.—October

1st.—Mnniciiiality of Alexandria.—The Director-

General of the Municipality.
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COSTS CLERK.-For tlio Sheffield Corporation
Water Department.—Mr. William Terrey, general
manager, Town Hall.

SECOND-CLASS OVERSEER.—Hong Kong Govern-
ment. £200—£-230.—Crown Agents for the Colonies,
Whitehall-gardens, London, S.W.

ASSISTANT ENGINEER.—Public Works Depart-
ment of British Guiana. £000 a year, with travelling
expenses and subsistence allowance when absent from
station.—Crown Agents for the Colonies, Whitehall-
gardens, London, S.W. Quote M. 6,071 on left-hand
(op corner of application.

SEWAGE AVORKS FOREMAN.—Horbury Urban
District Council. 37s. Cd. per week.—Mr. W. Sugars,
engineer and surveyor.

CLERKS OF AVORKS (2).—Devon County C.nmcil.
£3 per week.—Mr. Edward Stead, county surveyoi-.
No. 1 Division, The Square, Barnstaple.

MUNICIPAL COMPETITIONS OPEN.
Official and similar advertlsemenrs reoeived up to 4.30 p.m. on

Thursdays w<ll ba maerted in the following- day's issue, but (hoitf

renrontible for their detpatch are recommended to arrange that th^\
thall reach Taa SuavBrnR office by nnon on Wednesdays to enturr
their inclusion in the toeekiy lilt of $ummarien. SuL'h fidcertteementt
may, in oaiet of emergency only, be telephoned (iV'o. 1359 SoLborn),
tubject to later con/irma'/ion by letter.

LIVERPOOL.—July 24th.—Designs for a sana-
torium of 250 beds. Premiums, 150, 100 and 50 guineas.
—Mr. Edward R. Pickmere, town clerk.

ATLEY.—July 21st.—Plans for labourers' cottages,
for the urban district council.—IMr. J. A. Lawler,
clerk.

'^

CHEPPING WYCOMBE.-September Ist.-Designs
for town-planning the borough and an area imme-
diately adjoining. Premiums, £25, £10 and £5.—
Mr. T. J. Rushbrooke, borough surveyor, High
Wvcombe.

YORK.—October 3^st.—Scheme under the Housing
and Town Planning Act, 1909, in connection with
certain areas, for the Coi-poration of York. Premiums
£100, CMO, and £25.—Mr. F. W. Spurr, city engineer.

MUNICIPAL CONTRACTS OPEN.

Official and simliar advertisements received up to 4,30 p.m. on
Thursdays w<ll be maertud In the fullouims day's issue, hut thoie
r«.i.o,i.il/e fi,r thtir detpaleh are recommmded to nrranqt that Iks,
iKaH reach Thb Scrvktoe office 4y noon oa Wed.ieedays to eniur,
their inetui-ion in the weekly lift of tummariet. Such adoerfisementt
may, in eanet of pnerqencij onlii, be tetefhoned (Xo. 1359 Holbor*)^
luhiect to later conjirmi'ton by letter.

Buildings.

STAFFORD.—July 19th.—For the construction of
120 houses, for the corporation.—IMr. W. Plant,
borough engineer and surveyor.

EDINBURGH.—July 19th.—For the extension of
public washhouses, for the corpoi-ation.—Mr. J. A
Williamson, Public Works Office, City-chambers.

HAMBLEDON.—July 19th.—For pulling down an
old bridge and rebuilding a new bridge, for the rural
district council.—The Surveyor.

PONTYPRIDD.—July 21st.—For the erection of a
mortuary, for the urban district council.^Mr. W. E.
Lowe, surveyor.

DERBY.—July 21st.—For alterations to schools,
for the Education Committee.—Mr. G. H. Widdows,
architect to the committee. County Offices, St. Mary's-
gate, Derby.

ESSEX.—July 21st.—For the enlargement of a
school, for the county council.—Mr. T. Jessop, School
Offices, Grays.

LONG EATON.—July 22nd.^For the extension of
engine-room and other premises, for the urban district
council.—Mr. F. Warrall, engineer and manager,
Electricity Supply Works.

NEWPORT (Mon.).—July 22nd.—For the extension
of the engine-room, for the corporation.—Mr. C. F.
Ward, borough architect.

MONAGHAN.—July 22nd.—For the construction
of works of water supply, for the urban district
council.—Messrs. Swiney & Croasdaile, engineers.
Avenue-chambers, Belfast.

TRURO.—July 22nd.—For the erection of a bridge,

for the rural district council.—Jlr. Coulter Hancock,
12 Princes-street, Truro.

CARLOW.—July 22nd.—For the construction of a
steel girder bridge, for the county council.—Mr. R. J.

Keogh, secretary. Court House, Carlow.

EALING.—July 22nd.—For the extension of the
town hall, for the corporation.—Mr. Charles Jones,
borough engineer.

WOOLWICH.—July 23rd.—For the construction of

removable bath floor, for the borough council.—Mr.
J. R. Dixon, borough engineer.

CARDIFF.—July 23rd.—For the erection of a
technical institute, for the Education Committee.

—

Messrs. T. Jones & P. Thomas, architects, 18 St. Maiy-
street, Cardiff.

TWICKENHAM.—July 23rd.—For cleaning, dis-

tempering, and painting at the town hall, for the urban
district council.—Mr. F. W. Pearce, .surveyor.

WAKEFIELD.—July 24th.—Foi- the erection of a
steel bridge, for the Waterworks Committ.ee.—Mr.
C. C. Smith, waterworks engineer.

CONWAY.—July 24th.—For the extension of the
l>umjHng station, laying water mains, and other woi'ks,

for the rural district council.—Messrs. T. B. Farring-
ton & Son, civil engineers, Llandudno.

WORCESTERSHIRE.—July 25th.—For the con-
struction of a brick bridge of four arches over the
Bow Brook, near Defford, for the county eoiinc'l.

—

Mr. C. F. Gettings, county surveyor.

SOUTHAMPTON.—July 26th.—For the construc-
tion of administration block at hospital, for the cor-
poration.—Borough Engineer.

SOMERSET.—July 26th.—For lengthening two
arches of bridges in reinforced concrete, taking down
and rebuilding masonry walls, and general repairs,

and rebuilding a bridge with concrete abutments
small span reinforced concrete arch, masonry walls
and road work, for the county council.—Mr. H. T.

Chapman, county surveyor, Wells.

HUDDERSFIELD.—July 2Gth.—For the erection

of twenty-two workmen's dwellings, for the corpora-
tion.—Mr. K. F. Campbell, borough engineer and
surveyor.

NEATH.—July 26th.—For additions to public
schools, for the Education Committee.—Mr. D. 51.

Jenkins, borough engineer.

SOMERSET.—July 26th.—For rebuilding Townend
bridge and widening the main road in Croscombe
village, for the county council.—Blr. H. T. Chapman,
county surveyor, Wells.

WEST SUSSEX.—July 28th.—For the erection of

a school, and additions to a school, for the Joint
Education Committee.—Mr. H. P. Roberts, county
education architect, Thurloe House, High-street,
Worthing.

LLANELLI'.—July 2Sth.—For the erection of

twenty-six houses, for the urban district council.

—

The Sui-veyor.

HERTS.—July 2Sth.—For the erection of a hospital
pavilion and porter's lodge, for the Isolation Hospital
Committee.—Messrs. White, S(m & Pill, architects,

High-street, Barnet.

WATFORD.—July 28th.—For the erection of mess-
room and recreation room, for the uiban district

council.—Ml-. D. Waterhouse, engineer.

SHEERNESS.—July 29th.—For the construction
of a covered service reservoir, settling and clear water
tanks, and approach roads, and sinking a borehole,
for the urban district council.—Mr. F. W. S. Stanton,
engineer, 3 Victoria-street, Westminster.

EASINGTON.—July 30th.—For the erection of

thirty-five model dwellings, for the rural district

council.—Mr. J. J. Dobson, architect. Moor House,
Station Town. Wingate.

HAMJIERSMITH.—July 30th.—For rebuilding
works and repairs, for the boi'ough council.—Mr. H.
Mair, borough surveyor,

WEYMOUTH.—July 30th.—For the erection of

thirt.y-seven cottages and eight blocks of tenements,
for the corporation.—Mr. J. S. Harris, borough
surveyor.

FRIERN BARNET.—July 31st.—For the erection of

fifteen cottages, for the urban district council.—Mr.
E. E. J. Reynolds, engineer and surveyor.
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Iron and Steel.

ECCLES.—July 21st.—For the supply and fixing

of mechanical stokers, for the corporation.—Borough
Electrical Engineer.

THURNSCOE.—July 21st.—For providing and
laying a fi-in. wcldless steel tube water main, for the

urban district council.—Mr. J. Ledger Hawksworth,
clerk, Bolton-upon-Dearne. Rotherham.

BRANDON .4ND BYSHOTTLES.—July 227id.—

For work of roadmaking, for the urban district rounoi!.

—Mr. Geo. G. Donkin, surveyor.

WAKEFIELD.—July 2-lth.—For the supply of cast-

iron pipes, steel pipes, valves, and laying pi]ies, for

the Waterworks Committee,—Mr. C. C. Smith, water-

u-ni-ks engineer.

KANTURK,—July SOth.—For sinking wells and
the erection of pumps, for the rural district council.

—

Mr. W. IMurphy, assistant ch'rk.

Roads.

ROTHERHABI.—July 19th.—For making up a road,

for the corporation.—Mr, E. B. Martin, borough
engineer.

CHADDERTON.—July 19th.—For making up
certain streets, for the urban district council.—The
Surveyor.

BROMLEY.—July 21st.—For the supply of granite

and basalt, for the corporation,—Mr. F. H. Norman,
town clerk.

WANDSWORTH.—July 21st,—For making up and
paving part of York-road, Springfield, for the borough
council,—Mr. P. Dodd, borough engineer.

HALIFAX.—July 21st.—For private street improve-

ment works, for the Highways Committee.—Mr. J.

Lord, borough engineer.

PLYMOUTH.—July 21st.—For making up a street.

for the corporation.—Mr. James Paton, borough
engineer.

BACUP.—July 21st,—For paving two streets, for

the corporation.—Mr. J. Entwistle, town clerk.

S.\LFORD.—Jul.y 22nd.—For sewering, paving, and
flagging, for the corporation.—Borough Engineer.

ILKESTON.—July 22nd.—For making up Heanor,
Burns, Green, Whitworth, Westwick, and Nesfield

roads, and three avenues off Stanton-road, for the

corporation,—Mr. H. J. Kilford, borough surveyor.

LOND®N.—July 22nd,—For making np a street,

for the county council.—The Architect.

MAESTEG,—July 22nd,—For private street works,

for the urban district council.—Mr. S. J. Harpur,
engineer.

HASLEMERE,—July 22nd.—For 3.50 tons of 1^-in.

broken granite, for the urban district council.—Mr.
Howard V. Snook, surveyor.

ENFIELD.—July 2.'?rd,—For making up part of

Lancaster-avenue, Hadley Wood, for the urban district

council,—Mr. Richard Collins, surveyor,

STOCKPORT,—July 24th,—For making up certain

streets, for the corporation.—Mr. .John .\tkinson,

borough surve.yor.

NEWPORT (Mon.).—July 24th.—For the e.xecution

of private street works, for the corporation.—Borough
Engineer.

READING,—July 24th,—For making up a road, for

the corporation,—Mr. J. Bowen. borough engineer

.•md surveyor.

BOLSOVER.—July 26th.—For making up a street,

for the urban district council.—Mr. W. G. H. Browne,
engineer and surveyoi-.

BEDWELLTY.—July 26th.—For the construction of

4-'50yds. of a new road, for the urban district council.

—]\fr. Dan. H. Price, surveyor.

FEATHER,STONE."July 26th.—For private street

work, for the urban district council,—Mr. S. Chesney,
engineer and surveyor.

WEST SUSSEX.—July 28th,—For tar-paving play-

grounds, for the Joint Education Committee.—Mr.
Hadyn P. Roberts, county education architect, Thurloe
House, High-street, Worthing.

WITHAM.—July 28th.—For the hire of steam roller

and scarifier, for the urban district council,—Mr. W,
Bindon Blood, clerk.

PONTEFRACT.—July 29th.—For carrying out

private street work, for the corporation.—Mr. John E.

Pickard, borough surveyor.

WOODFORD.—July 29th.—For the supply of broken
granite, for the urban di.strict council.—Mr. W.
Farrington, surveyor.

BARKING.—July 29th.—For laying creosoted deal
and granite paving, for the urban district council,

—

Mr. C. S. Dawson, surveyor.

BRAINTREE.—July 30th.—For the supply of

broken granite, for the urban district council.—Mr,
H. H. Nankivell, surveyor.

HAMMERSMITH.—July 30th.—For repaving with
creosoted deal blocks, for the borough council,—Mr.
H. Mail-, borougli surveyor.

WEST RIDING.—August 2nd.—For the construc-
tion of district road over river, for the Highways Com-
mittee.—Mr, F. G. Carpenter, county surveyor,

Cunty Hall, Wakefield.

ASHINGTON.—August 4th.—For making up certain

streets, for the urban district council.—The Surveynr.

ALVASTON.—August .5th.—For the supply of 300
tons of 24-in. granite, for the urban district council,

—

Mr, W, J. Holbrook, clerk.

SUNBURY - ON - THAMES.—August 6fh.—For the
supply of granite, tar-macadam, and Kentish brown
pit flints, for the urban district council.—Mr. H. F.

Coales, surveyor.

Sanitary.

HAMBLEDON.—July 19th.—For work of cleansing
and scavenging, for the rural district council.—The
Clerk, 13S High-street, Guildford.

LEEDS.—.luly 21st.—For constructing a sewer, tor

the corporation.—Mr. W. T. Lancashire, city engineer.

MANCHESTER.—July 21st,—For the construction

of main drainage work. No. 2a (new outfall sewers,

Davyhulme to Chorlton-cum-Hardy), fur the Rivers
Committee.—City Surveyor.

LEIGH-ON-SEA.—July 22nd.—For the construction

of sewers, for the urban district council.—Mr. J. W.
Liversedge, engineer.

DONCASTER.—July 22nd.—For the construction of

sewerage and sewage disposal works, for the rural

district council.—Mr. W. R. Crabtree, surveyor,

ST. AUSTELL.—July 23rd.—For the supjily of

glazed stoneware socket drain pipes, for the rural

district council.—Mr. A. J. Blight, highway surveyor,

Trelowth.

BUCKFASTLEIGH.—July 23rd.—For the supply of

cast-iron launders at the sewage outfall works, for the
urban district council.—Mr. Edward Windeatt, clerk.

BEDFORD,—July 23rd,—For laying sewers and
dealing with surface water, for the corporation,

—

Messrs. Tulloch & Haworth, 28 Victoria-street,

London, S.W.

ETON.—July 23rd.—For work of scavenging, for the

rural district council,—Mr. C. P. Summerhayes, Fair-

view-villas, Colnbrook,

CAERPHILLY,—July 23rd.—For the provision,

laying and jointing of about 800 yds, of 15-in. and
12-in. cast-iron pipe sewers, and about 5,000 yds. of

15-in., 12-in., and 8-in. stoneware pipe sewers, with
manholes, also the construction of liquefying and
storm-water tanks, bacteria beds, humus tanks, sludge

beds, and approach road and bridge, for the corpora-

tion.—Mr. A. O. Harpur, surveyor.

STOCKPORT.—July 24th.—For sewering and
paving works, for the corporation.—Mr. .Juhn

Atkinson, borough surveyor.

BLACKBURN.—July 25th.—For the construction

of a main sewer, for the rural district council.—Mr.
F, W, Duckworth, surveyor.

WIGAN.—July 26th.—For the supply of 340

galvanised sanitai-y pans, for the corporation.—Mr.
W. H. Tyrer, town clerk.

BIANSFIELD.—July 26th.—For laying cast-iron

and stoneware pipe sewers, for the corporation,—Mr.
T. P. CoIIinge, borough engineer and surveyor.

WTGAN.-July 28th.—For alterations to under-

ground convenience, for the corporation,—Borough
Engineer.

DRIFFIELD,—July 29th.—For laying pipe drain

and manholes, for the rural district council.—Mr. T.

Casson Beaumont, surveyor-.

SOUTHGATE.—July 29th.—For the construction of

sewage and water sewer and manholes, for the urban

district council,—Mr. C. G. Lawson, surveyor.
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BIRMINGHAM.—July 29tli.—For the oonsdurtion
of iiiteroepting sowers and olliPr nppurtfiiant worlds,

for (lie Drainage Board.

—

Mr. .Toliii I). Watson, engi-

neer, Tj-burn, Biriningliam.

ROYSTON.—August. 1st.—For the oonstruction of

a sewer, for the urban district rouneil.—Mr. J. Raley,

solicitor, Barnsley.

NORTH BROMSGROVF,.—August Slh.—For the

construction of about 3, .500 yds. of G-in., 9-in., and
10-in. diameter stoneware pipe sewers, and about

l.oCGyds. of C-in. diameter cast-iron rising main, witli

manholes and ventilating columns, tanks, bacterial

filters with rotary distributors, pumping station, and
olher works, for the urban district council.—Mr.
Robert Green, 37 Waterloo-street, Birmingham.

ST. ]MELLONS.—August 11th.—For the con-

struction of 300 lin. yds. of 9-in. stoneware pipe

sewers, for the rural district council.

—

Mr. Gomer S.

Morgan, engineer, Pontypridd.

MADRAS.—September 9th.—For the supply and de-

livery of English stoneware pipes and specials, vary-
ing from 4 in. to 21 in. internal diameter, and aggre-

gating a total length of about 143 miles, for the cor-

poration.—Messrs. James Mansergh & Sons, agents.

5 Victoria-street, Westminster, S.W.

STANLEY (Durham).—For the construction of a
settling tank, for the urban district council.—Mr. A.
Routledge, surveyor.

MATLOCK.—For the supply of about 5,700 cube
yards of good, hard, clean and gauged clinker for

bacterial percolating filters, for the urban district

council.—^llessi'S. James Diggle & Son, 14 Victoria-

street, Westminster, S.W.

Miscellaneous.

JIERTON AND JMORDEN.—July 25th.—For the
])urchase of a good second-hand petrol motor chassis,

bv the urban disti'ict council.—Mr. C. J. iMouni field.

TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.

The Editor invites the co-operation of ScRVEiOR readers
jriOi a view to making the information gii-cn under tlii^
head as comj)lete and accurate as possihJe.

' Accepted. t Eecommended for acceptance.

ABERDEEN.—For converi?ion of premises to a public con-
venience, for the corporation.—Mr. W. Dyack, burgli
surveyor ;

—

Mason and Brick Works.—Gall & Walker, Eose-street.
Aberdeen, £65.

Slater Work.— C. Maitland & Son. Union-grove, Aberdeen. £4.
I'lnmber and Gaslitter Works.—J. Sean, Queen-street,

Aberdeen, £85.
Plaster and Tiling Works.—R. Moir, Little Belmont-street,

Al)erdeen. £61.
Tarpenter, Painter and Glazier Works.—J. Dugiiid, Kincortli-

road, Aberdeen, £36.

ABERDEEN.—For the extension of the fish market, for the
corporation.—Mr. W. Dyack, burgh surveyor :

—

Plumber Work.—J. Dean. Qneen-street, Aberdeen. £217.
I'arpenter Work. — Hendry & Keith, Gilcomston-park.

Aberdeen. £1,324.
Painter Work.—J. S. M'Laren. Rosemonnt-viaduct, Aberdeen,

£140.

ARDSLET.—For sewerage works in Wombwell-road, for the
urban district council.—Mr. J. Morley, engineer and
surveyor :

—

F. Turton, Stairfoot, near Barnsley, £550.

BLTTH.—For making up certain streets, for the urban
district council.—Mr. R. Grieves, surveyor :

—

,T. H. Stephenson, Newcastle-on-Tyne £^2
O. E. Simpson, Newcastle-on-T.yne 552
J. McLaren, Junr.. Newe.astle-on-Tyne . Si\
R. Baxter. Elyth 540
W. Robson. Heaton *

48!)

C.VMBORNE.—For carrying out the sewage disposal scheme.
for the urban district council:

—

Nannacott, Torquay ». — Sewerage. £11,700: tunnelling
£8.730.

Monroe & Co., London.—Sewerage. .£17,.501 • tnnnellin"
£15,178.

T. Shaddock. Plymonth.— Sewerage, £17.714.
W. H. Shaddock. Plymouth.—Sewerage. £17,232: tunnelling

£18,315.
R. T. Relf. Plymouth.—Sewerage, £3I,2-28: tunnelling

£19.264.
W. E. Blake. Limited. Plymouth.—Sewerage. £17.650.
Stowe & Co., Aberdare.—Sewer.age, £14.304; ttinnelling

£10.240.— Riley, Cheltenham.—Sewerage. £13,720: tunnellino'
£15,248.

Mitchell & Bond, Camborne. -Sewerage. £14,357.
Bredner & Co., Edinburgh.—Sewerage, £14.093; tunnellin"

£13.;W4.
Pethick Brothers, Plymouth.—Sewerage, £14.864- tnnnellin"

£11.994.
C, C. Duke. Plymouth.—Sewerage, £14.315: tunnelling. £8.922
A. N. Coles. Plymouth.—Sewerage, £14,042; tunnelling

£9.819.
A. Carkeek. BeJrutb—Sewerage. £12,622; tunnelling, £10,957.

CHELMSFORD.-For paving High-street and portions of
Moulsbam-street and Springfield-road, containing about
9,000 sq. yds., with creosoted deal blocks, for the corpora-
tion.—5lr. P. T. H.arrison, borough engineer.

Griffiths & Co., Bi3hopsg:vte, London. £6.775.

DUBLIN.—For the supply of cube paving setts, for the cor-
poration.—ilr. M. J. Buckley, city engineer :

—

Balleece Wood Whinstone Quarry Company, Limited,
Eathdrum. Co. Wicklow, and Great Brunswick-street,
Dublin.—£1 8s. per ton.

Dtirax Dustless Roads, Limited, Victoria-street, London.

—

7s. 4d. per super, yard.

LOUGUTOX.—For the supply of broken granite, gravel, and
hire of steam roller, for the urban district cotincil.—Mr.
H. White, surveyor :

—

Granite.

J. R. White & Co., Nuneaton *
.. 1111 1111

C. Abell, Limited, Hartshill. Ather-
stone 11 11 11 u

Jees Hartshill Granite Company,
Hartshill, Atherstone .. 11 11 11 U

.Tudkins, Limited, Nuneaton .

.

12 12
Croft Granite. A-c, Company,

Limited, Croft, near Leicester" . 13 1 13 1

Enderby and Stoney Stanton
Granite Company, Narborough,
Leicester . . 13 1 13 1

London Granite Company, Water-
lane. London 13 6 13 6

W. Griffiths & Co., Limited. Bishops-
gate. London 14 3 14 4

J. Mowlem & Co., Limited, West-
minster, London 14 6 14 7

British Macadams. Limited, Cannon-
street, London 14 4 14 .1

Steam Rolling.
10-ton C-ton lO-ton
Boiler. Rollers. Itoller.

Scarifying Per Per
per yard. tiav. <I:\v.

W. G. Smoothey & Son, Roch- d. s. d. s. d.
ford, Essex * ,V 20 6 20 6

.T. J. Prior, Limehotise i 22 6 22 6
A. Cheesman, Notting - hill,

London . . .

.

i 22 22
Eddison Steam Rolling Company,

Dorchester 3 26 5 24 11
E. Parry ct Co., Putney .. .. 3 26 23 6

Gravel.
W. & C. French, Buckhurst Hill, Essex *

, . 6s. per y.ard.

LYTHAif.—Accepted for the construction of a 30-in. con-
crete and cast-iron main sewers and storage culvert, for
tile urban district cottncil.—Mr. A. .T. PriceT engineer and
surveyor :

—

G. Freeman & Sons, HoUinwood, Lanes, £6,932.

NANTWICH.—For alterations and extensions to a bridge,
for the niral district cottncil.—Mr. T. J. Peake. district
surveyor :

—

.T. T. Gresty & Sons, Willaston. near Nantwich . . £179
H. Hilditch, Wheelock Heath, near Sandbach * 175

EOMFOED.—For the supply of bltie Guernsey granite of
various sizes, for the rural district council.—Mr. Q.
Lapwood, highway surveyor :

—

.T. Mowlem & Co., Limited. Westminster (1.509 tons) £1,035
W. Griffiths & Co., Limited, Bishopsgate-street (1.509

tons) • 1,017

SE.\FORD.—For the supply of 1,000 tons of granite flake,

for the ttrban district council.—Mr. B. A. Miller,
surveyor :

—

Per ton.
8. d.

Dosthill Granite Company. Dosthill .. 13 9
J. Mowlem & Co.. London 12 10
A. & F. Manuelle. London 10 3
It. L. Cooper & Co.. London 10 2
Penlee and St. Ives Quarries, Bristol . . .

.

8 10
Croft Granite Company, Leicester .. .. .. 8 5,

TREDEGAR.—For the erection of office and stores at the
gasworks, for the urban district council.—Mr. W. Lloyd
Roach, surveyor :

—

Eees Edwards, Tredegar, £470.

WEMBLEY.—For providing foundation and sttb-crust ready
to receive a surface coating of " Quarrite " paving and of
kerbing. and providing surface-water drains, for the
urban district council.-ilr. C. R. W. Chapman, surveyor :—

.T. Mowlem & Co., Limited, Westminster £4,360
F. G. Brummell. Willesden 4.350

A. Wooster, Wealdstone 3,539

E. Free & Sons, Maidenhead . . . 3,447

Willis A Powis. Wembley « 3,217

YORK.—Accepted tor work in connection with the con-
struction of New-street, including the laying of a 21-in.

pipe sewer along Piccadilly, for the corporation.—Mr.
F. W. Sptirr. city engineer :

—

C. Martin. Longfield-terrace. York, £2.980.

MEETINGS.
ndtn^ 6arlv no(i«« of datts 9f

1(^19.—Institution of Municipal and County Engineers:
Annual Meeting at Great Yarmouth.

19.—Association of Managers of Sewage Disposal Works

:

Anntial Summer Conference. Stoke-on-Trent.
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APPOINTMENTS OPEN.
Official and similar advertisements received up to 4.30 p.m. en

Thursdays w>ll be Inserted In the following: day's Issue, Init Ih >ar

renfomihU for their detfatek art racommrnieA to arranne that they

ihall. rtaeh Thk Scrvkyob office hg noon on Wednesdays to cnturt

their inclusion in the weekly Hit of summaries. Such advertiaementt

may, in oafef of emergency only, be telephoned (JVb. 1339 llolborn],

tubject to later confirmation by letter.

"^ITY OF SHEFFIELD.

WATER DEPARTMENT.

CONSTRUOTION OF EWDEN VALLEY
RESERVOIRS.

ASSISTANT ENGINEERS.
The Water Committee invites applicatioiLs foi- the

appointments of First, Second, and Tliird Assistant

Engineers in connection with tlie Construction, by
administration, of two Reservoirs, one of a capacity

of 1,050 million gallons, and the other of 562 million

gallons.

Salaries. £300, £200, and £150 respectively.

FIRST AND SECOND ASSISTANTS.—Applicants
must be properly qualified and competent Engineers.
and have had practical experience in the design and
construction of impounding Reservoirs, with earth
embankments, including the setting out of work
and the control of men.
THIRD ASSISTANT.—Applicants nuist be good

Surveyors, and experienced in the preparation of

plans and specifications for works of Reservoir Con-
struction.

The persons appointed will be required to enter
upon the dvities at once, reside upon the works, and
devote the whole of their time to the service of the

Corporation.
Applications, stating age, qualifications, and expe-

rience, accompanied with copies of testimonials, and
endorsed 1st, 2nd, or 3rd " Assistant Ewden Engi-
neer," to be sent to me not later than Friday, 25th

July.

Canvassing will disqualify.

WILLIAM TERREY,
General Managei'.

Waterworks Oflice,

Town Hall,
Sheffield.

July 5, iyi.3. (017,)

URBAN DISTRICT COUNCIL OF
SOWERBY BRIDGE.

The Urban District Coiuicil of Sowerby Bridge
invite applications froiu duly qualified persons for

the Ai)pointnient of Engineer and Surveyor to the

Council. The per.son appointed must be cajiable of

carrying out and performing all duties of an engi-

neer and Surveyor under the Public Health Acts,

and all other Acts incorporated therewith. He will

also have charge of the Council's Sewage Disposal
Works and Refuse Destructor, and must devote the

whole of his time to the duties of the Office.

Connnencing salary £175 jjer annum.
Applications, staling qualifications, age. and par-

tyiculars of present ajipointment, accompanied by
copies of two recent testimonials, and the nanies'of
two references, to be sent to the undersigned, en-

dorsed " Surveyor," not later than the 28th day of

July, 1913.

Canvassing, either directly or indirectly, will be

considered a disqualification.

LEWIS RHODES.
Solicitor and Clerk to the Council.

Cuinmcicial Bank Chambers,
Halifax. (634)

"r\EVON COUNTY COUNCIL.
"^ Wanted immediately, two Clerks of Works for

Road Construction Works. Salary, £3 per week.
Preference given to applicants with experience in

pitch-grouting.

Apply at once, with copies of testimonials, to

—

EDWARD STEAD, assoc.m.ikst.c.e..

County Surveyor
(No. 1 Division).

The Square.
Barnstaple. (641)

"pOROUCIH OF TORQUAY.
-^ HIGHWAYS INSPECTOR.
The Town Council of Torquay are prepared to re-

ceive applications from suitable persons for the
.Appointment of Highways In.spector and Road Fore-
man in the Borough.

The age of applicants nni.st not exceed 40, and
they must have had a thorough experience in the
construct/ion and maintenance of roads under
modern methods, including the use of tarry and
bituminous binders, cleansing, watering, and sewer
work generally, and be thoroughly competent to

supervise and organise manual and team laliour.

Preference will be given to candidates who have held
a similar poijition under a local authority.

Applicants must be cyclists, and the wages offered

are 40s. per week, with a contribution towards the
maintenance of the cycle.

Applications, stating age, experience, present and
previous appointments, accompanied by copies of

three recent testimonials, to be sent to the under-
signed, and endorsed " Highways Inspectors," by
Monday noon, the 28th inst.

Canvassing will disqualify any candidate.

HENRY A. GARRETT,
Borough Engineer and Surveyor.

Market-street Chambers,
Torquay.

July 12, 1913. (633)

BARNBT URBAN DISTRICT COUNCIL.
TO QUANTITY SURVEYORS.

The Barnet Urban District Council require the ser-

vices of a properly qualified and competent Quantity
Surveyor for the purpose of taking out and preparing
the Bill of Quantities for a contract for the erection
of New Council Offices, the amount approximating
.£3,500.

All information can be obtained from the Architect,

Mr. H. A. Cheers, of 73 Philbeach-gardens, Kensing-
ton, W.
Tenders are invited for the work of preparing these

Quantities, and should reach the undersigned, sealed
and endor.sed " Offices Quantities," not later than
Tuesday, August 5th, 1913.

H. W. POOLE,
Clerk of the Council.

Council Offices,

40 High-street,
Barnet.

July 14, 1913. (646)

TBIGNMOUTH URBAN DISTRICT COUNCIL.
Wanted, a Temporary Surveying Assistant to re-

vise survey of Pulilic Burial Grounds. Salary, £2 per

week.

Particulars of duties may be obtained on application

to the undersigned.

.Applications, stating age and experience, to be de-

livered on or before July 31st, 1913.

F. W. KNIGHT,
Surveyor and Water Engineer.

Town Hall, Toiunmouth.
July 17, 1913. (636)

CIVIL ENGINEER (Birmingham district) re-

quires Junior General Office Assistant; must be

neat and expeditious tracer; state experience, salary

required, and how soon free.—Box 1,273, office of The
Surveyor, 24 Bride-lane, Fleet-street, E.G. (644)

TEMPORARY ASSISTANT required. Must be

good Surveyor and Leveller ; state age, experience

and salary required.—Address F. S. Robins, 6 Bridge-

street, Boston, Lines. (639)

MISCELLANEOUS.

WANTED, a second-hand " Dumpy Level and

Staff." Offers to be sent to the Medical Superin-

tendent, Bracebridge Asylum, Lincoln. (647)
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ADVERTISER requires £8,000 for the further

ilevelupiiient of a Koad Resurfacing Business,

who.se system is appiovoii by the Koad Board and

Surveyors. Guaranteed return of 15 per cent. Capi-

talist preferred wlio can take active interest on com-

mercial side.—Replv to Box 1,272. office of The Sur-

veyor, 24 Bride-lane, Fleet-street. E.G. (.038)

EXPUPILS AND ASSISTANTS.

STUDENT (22) Civil Engiueeinng, desires post as

Surveyor's Junior .Vssistant. Good knowledge
surveying and levelling, used to plans, &c. ; five years

in legal estate office. Nonnnal salary.—Box 1,274,

office of The SrRVEVOR, 24 Bride-lane, Fleet-street,

K.C. ^6^5)

TENDERS WANTED.

NORTH BROMSGROVE URBAN DISTRICT
COUNCIL.

RUBERY SEWERAGE AND SEWAGE
PURIFICATION WORKS.

CONTRACT' No. 4.

The Council invite Tenders from responsible Con-

tractors for the Construction of about 3,5(X1 yards

of 6-in., 9-in., and 10-in. diameter Stoneware Pipe

Sewers, and aliout 1,566 yards of 6-in. diameter Cast-

iron Rising Main, with ]\Ianlioles and Ventilating

Colunnis, Tanks. Bacteritil Filters with Rotary Dis-

tributors, Pumping Station, and Cottage and other

Works in connection therewith.

The Drawings may be seen, and Specification,

Bills of Quantities and Forms of Tender obtained,

after Thursday, the 24th inst., at the Offices of tlie

Council's Engineer (,Mr. Robert Green, m.inst.c.e.,

37 Waterloo-street. Birmingham), on deposit of

Five Guineas, which will be returned to each un-
successful Contractor on receipit of a bond-fide

Tender, not afterwards withdrawn, and the return

of the documents supplied.

Tenders, upon the prescribed Form, in sealed

envelopes, endorsed " Rubery Sewerage, Contract
iNo. 4, "' and addressed to me, must be delivered at

my Office, 110 High-street, Bromsgrove, before 10 a.m.

on Tuesday, the 5th day of August, 1913.

The Council do not bind themselves to accept the

lowest or any Tender.

FRANCIS T. LEVENS,
Clerk to the Council.

110 High-.street,

Bromsgrove.
July, 1913. (635)

BIRMINGHAM TAME AND REA DISTRICT
DRAINAGE BOARD.
TO CONTRACTORS.

The Board invite Tenders for works comprised in

the construction of new Intercepting Sewers (one 10 ft.

by 7 ft., and one 7 ft. diameter), and other appurtenant
works in connection therewith.
The site is located near the Board's Works, Nechells,

in the City of Birmingham.
All who desire to submit Tenders are requested to

make application to the undersigned on and after

Saturday, the 19th instant, when the Contract Draw-
ings can be seen, and a copy of the Specification and
Bill of Quantities obtained.
Tenders, duly signed, sealed, and endorsed " Tenders

for New Interceptinsr Sewers," must be delivered at
the Office of Mr. Arnold E. Harris, Clerk to the Board,
117 Colmore-iow, Birmincham, not later than 10 a.m.
on Tuesday, the 29th July, 1913.

The Board do not l)iud themselves to accept the
lowest or any Tender, and all who tender must do
so at their own cost.

JOHN D. W.\TSON. M.INST.C.E.,

Engineer to the Board.

ICnuineer's Office,

Tyburn, Birmingham
(Castle Broniwich Station. M.R.).

July 15, lOl.j'. (64.3)

FLUXPHALTE
ALTHOUGH ONLY RECENTLY
INTRODUCED, IS ACHIEVING

A PHENOMENAL SUCCESS

THIS IS BECAUSE—
It is practically as cheap as
tar — but gives far better
results, and longer service.

It does not wash off the
road — but penetrates the
surface, forming a durat)le
asphalt coating that resists
wear and weather.

Roads sprayed with Flux-
phalte at Epping, Romford
and other places prove the
superiority claimed for it.

WRITE FOR QUOTATIONS—

ANGLO-MEXIGAN
PETROLEUM PRODUCTS 00. Ld.

Finsbury Court, London, E.C.

PUDLO
Makes Cement"^ter-pfcpf

See bow easy it

is to mix:. Pc>x«»

U>e PowdeF on
tibe Getneot e
sHjp itwl&£L I
sboveL :

conchete workers
FOk. FLATROOPS
A.NP BUILOINOS

tben add
Sand ;

•V<RiTt FDR t-Ree 3oaM,E,T

British !

Manufactured at King's Lynn by

KERNER-GREENWOOD 6? CO.
Ann's Gate, King's Lynn.
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Minutes of Proceedings.

The Institution

of Municipal

and

County Engineers.

This week we resume our re-

poi-t of the annual meeting of

the Institution of Municipal
and County Engineers, and take
the opportunity Jiere to make

prominent reference to some points in connection

with it not dealt with last week. Speaking
generally of the Council's report, it will be agreed

that never in the history of the Institution has so

elaborate a record been presented, or a precis

which so convincingly evidences the many and
beneficent activities witli which the Institution

has been concerned f(u- the good of its members
and of the profession of municipal engineering.

The wide extension of the influence of the Insti-

tution tlirough it« district associations has proved
a splendid movement in the right direetion, and
a special word of acknowledgment is also due to

the delegates of the Institution who give so much
time and thought to questions of the moment of

special importance to the profes.sion and to local

authorities, and which cover the wide field indi-

cated by the interesting '' Reports from Dele-

gates " included in the Council's report. Espe-

cially gratifying is the increase of no fewer than
269 new members in the year, a substantial growth
which may reasonably encourage hopes of bringing
the total membership uji to 2,000 within another
year or two. Gratifying, too, is the acquisition of

adequate centrally situated office and meetings
accommodation for the Institution, a pressing

need which has been met with economy and no
little structural ingenuity. As to the Orphan
Fund, though its work and progress are not re-

feri'ed to in the Council's report, it is a pleasure
to be able to emphasise the fact that during the
past year the number of subscribers increased by
61, and the revenue from subscriptions and dona-
tions by nearly .£30. There is, of course, still

room for moie general and generous support, but
meanwhile it is eminently satisfactory to know
that the fund has been a godsend to many in

need of its help. The newer idea—the Defence
Fund—has apparently not yet met with a very
hearty response, but we have every confidence
that it will find this when its possibilities for

good are better known.

The Institution's

Projected
" Journal."

Pursuant to the wish gene-
rally expressed at the last

annual general meeting," says
the Council's report, it has been

decided that the Institution shall publish, as a
newspaper speculation, with the advertisements
essential to make such a venture pay, a periodical
journal, in lieu of the yearly volume of " Pro-
ceedings." Despite the alleged generality of the
wish expressed, we regret that this is a point in
the Council's report which we do not record with
agreement, either from the point of view of our
own interests or of those of the Institution. Our

memory goes back to the time when the only
technical paper which took the slightest notice of

the doings of that body was our esteemed con-

temporary the Biii/Jrr, a powerful enough ally,

but one which so tlioroughly represented archi-

tecture that it had scant space for engineering.

This state of affairs left a field for The Surveyor,
and we filled it with siicli whole-heartedness as to

set an example which was followed by other

journals, and, it cannot bs denied, did much to

popularise the Institution, to increase its influ-

ence, and to raise ito status as a professional body
—not only in Great Britain, but abi-oad. Week
by week for over twenty yeai-s we have studied the
best interests of the Institution, never lending
ourselves to criticism that was not sympathetic
and constructive, never giving publicity to any-
thing calculated to besmirch the dignity of the
profession. AVe thought'—and have been assured
—that w© had succeeded in making our reports

full, accurate, timely and impartial. Our columns
have always been open to the immediate and
gratuitous publication of any announcenients
officialljf sent to us. Believing all this, therefore,

it is hardly to be expected that we can agree with
the Council that an official competitor, published
monthly (instead of weekly, as is The Surveyor),
is better calculated to meet efficiently " the re-

quirements of the members for close touch with
the work of the Institution." Nor do we look

with favour upon the project from the Institu-

tion's point of view. Its members, it must be
remembered, are officials, compelled in virtue of

their positions to keep a close watch upon all

their relations with those with whom they or

their councils have, or are likely to have, business

dealings. It would seem, fairly obviously, that it

may lead to an invidious position if—as will

inevitably be the case—advertisers are to under-

stand tacitly that those who pay for announce-
ments in the Institution's journal are buying some
degrees of preference at the hands of the Insti-

tution's members, while those who do not adver-

tise are, to put it mildly, at least not looked

upon with any initial sympathy. It is a condi-

tion which cannot possibly conduce to the dignity

of a professional body which is almost singular

in this respect— that its code of ethics must be
above even suspicion, recalling again the official

position of its members. And in addition to these

reflections we must frankly express our feeling

that in relation to the journal we have been
treated with no consideration whatever. We
have always realised that the past method of the

Institution—with its duplication of expenses for

travelling, reporting r-iid printing— has been un-

necessarily costly and wasteful ; we were pre-

pared at any time to reduce this expense to a

minimum, while still keeping the members in the

closest of touches with the work of the Institu-

tion— as we do now, in fact, for two other pro-

fessional bodies of the highest standing. But if
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our work in the past has earned any degree of

recognition at the hands of the Institution the

feeling has certainly not been expressed by the

slightest considetration of our experience or

interests. We have not been consulted in any

way; we were not even paid the compliment of

being included among those who were ofifered an

opportunity of tendering for the printing of the

new journal. It was Diderot who said that " La

reconnaissance est vn fardeau, et tout fardeau est

fait pour etre secoue" (Gratitude is a burden, and

every burden is made to be shaken off). There

would appear to be much truth in the criticism,

but we must exempt from its general application

Mr. Lacey, of Oswestry, who at the Yarmouth

meeting held that the Institution's meetings
• were so well reported in the technical Press that

they had the papers and discussion practically

immediately after the holding of the meeting,"

and Mr. Wilkes, of Dunfermline, who said more

specifically on the same occasion that " they had

been admirably served by The Surveyor, and it

had alwaj'S been an incentive to him to lead its

reports and its temperate comments." These two

voices from the wilderness reach us at a time when

we appreciate them none the less highly that they

wei-e raised ineffectively.

* * *

_ , . The papers on this subject
Types of Surfacing .^^^^^^^i^j

'^^ ^j^^ ^.^^^^^^ j^^^^^.
An Rrincroc ^ . _ . ~on Bridges

and Viaducts.
national Road Congress in

London are supplemented by

some valuable notes collected by the reporter-

general, Dr. P. C. Cowan, chief engineei-ing in-

spector of the Local Government Boaid of Ireland.

In view of the importance, from the bridge

builders' point of view, of much of the matter

contained in the papers submitted, we propose to

defer to a later issue further consideration of the

papers and of Dr. Cowan's notes, treating the

subject as iu the domain of bridge building rather

than from the present point of view, as in con-

nection with highway maintenance. For the

present we confine our attention to a few leading

points coming within the range of the majority of

the members of the Road Congress. In replying

to the discussion (The Sukveyor, July 11th,

p. 53), Dr. Cowan made the veiy significant re-

mark that the discussion had shown how difficult

it was to attain to an international frame of

mind. Delegates had expressed opinion with re-

gard to places of which they had experience, for-

getting that in other countries there were peculiar

circumstances. Dr. Cowan put it very gently,

since many of those taking part in the congress

have not only shown a lack of appreciation of cir-

cumstances which are peculiar, but have shown
themselves to be quite out of touch with condi-

tions which are normal over many large areas.

In one of the discussions on traffic, for instance,

the suggestion was made, in the presence of a
considerable number of delegates from the North
of Germany and the colder parts of Great Britain,

that the visibility of warning signals when the
countr)' is white with snow is not a matter of

importance, because it so seldom happens that
snow remains on the ground for any considerable
length of time. Similarly we find that in the discus-

sion on bridges, the bridges of the whole civilised

world, Mr. H. T. Wakelam, the county engineer of
Middlesex, expressed opinions which may be per-
fectly sound as regards Thames bridges or bridges
in the London area, but cannot be regarded as

acceptable generally. Even Mr. Cowan, judging
from the resolution he put forward, under-
estimates the value and importance of timber as

material for bridge decking.

From the point of \-iew of those responsible for

the maintenance of the crust of the highway, con-
tinuity of surface over bridges is sometimes a
decided advantage, sufficing in some cases to turn

the balance in favour of a masonry arch and earth

filling. In other cases an unavoidable rise to

provide navigation headway under a bridge makes

it necessary to avoid the use of somewhat slippery,

but otherwise suitable, material. The weight of

the surfacing adopted is, of course, of great im-

portance in the design of many bridges, and may
affect the whole of the design from the founda-

tions upwards. A striking fact, for the first time

brought to the notice of many road and bridge

engineers, in two of the papers submitted to this

congress is that rope made of aloe fibre provides

an extremely light and very durable carpeting for

bridges. We do not know upon what material the

opponents of timber decking would lay these

ropes. A detail of practical importance, noted

by Mr. Tannenbau, is that the approaches to

bridges should be paved in order to prevent mate-

rials which will aid in the attrition of the floora

by traffic from being brought on to the bridge.

It is not, of couree, necessary that the approaches

should actually be paved, but the materials used

should be such as will not yield mud or grit.

Wood blocks are strongly recommended as a

paving material for bridges—that is to say, the

range of types for which wood paving is suitable

is recognised as being very large, and the areas

in which it can be economicallj- used include

many in which there are numerous and important

bridges. A point which does not seem to have

received sufficient attention is that, as noted by
Mr. Tannenbau, a broken stone cnist distributes

load better than many other forms of surfacing.

In actual fact, there are many bridges for which
such a crust of considerable thickness has been
specified, partly for this reason, and partly because

it is in many cases desirable to have a floor of

considerable weight. Lightness is not everything,

even in the design of girder spans.

Public Health
The annual report for the

year 1912 of Dr. Charles

„
I

. Porter, the medical officer of

health for Mai-ylebone, is a

record which shows that the year under review,

in practically every respect, compares most
favourably with previous years. A great part of

the report is devoted to the usual statistical in-

formation which comes within the special pro-

vince of a public health department. There are

some matters dealt with, however, which are of

wider interest, and appeal to all who may be con-

cerned in the work of public health administration.

For example, an appreciative reference is made
to the National Health Week, which was organ-
ised in the borough by a committee upon which
the borough council were officially represented.

The object in view was to focus public opinion on
all matters connected with health, hygiene, sani-

tation and the prevention of disease, and the
medical officer of health expresses the opinion
that the work which was achieved cannot have
failed to produce some effect. In regard to
housing matters, excellent results have followed
from the house-to-house inspection which Las
taken place in pursuance of the provisions of the
Housing, Town Planning, &c., Act, 1909. The
system of communicating always in the first

instance with the owners of defective property
before submitting representations or complaints
to the Public Health Committee was continued,
and results probably more satisfactory than could
have been expected from the sei"^-ice of formal
notices were obtained. Ownere always showed
themselves to be willing to meet the medical
officer of health or the inspector and discuss
mattei-s, and improvments of real value were un-
doubtedly obtained, because the necessity for them
and the methods by which they could be brought
about were discussed in a friendly way. We may,
perhaps, refer to one other matter of interest

—
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iiainel)', the making of closing orders in respect

of underground rooms used as sleeping places. It

will be remembered tliat by sec. 17 (7) of tlie

Housing, Town Planning, &c.. Act, 1909, an

undergiound room, as there definetl, which is

habitually used as a sleeping place, shall be dealt

with by a closing order unless it comjjlies with the

regulations of the council. This jjrovision has

had a verj' salutary effect in more than one

borough in securing an improvement in the

servants' quarters of highly rented houses and
liotels. A perusal of this report leads to the con-

clusion that the medical officer and his staff are

to be congratulated on a good year's steady

progress.

The Rating

of Sewers.

Prior to the decision of the

House of Lords in the case of

West Kent Main Seweraije

liotirJ V. Darffurd Vniim, 1911, A.C., 171, the

law regarding the rating of sewers was in a very

confus«i state. Indeed, it was expressly held in

that case that the House of Lords was bound to

put the rating of sewei-s on the logical basis on

which the law had been put in respect of other

rateable property, and that the old and vicious

principles (of exempting certain sewers from rate-

ability) were unworkable, and must in their prac-

tical application multiply anomalies and per-

petuate injustice. The broad effect of the

Dartford decision is that all sewers, whether

overground or underground, and whether pay-

ment is or is not made in respect of them, are

rateable. The decision is unquestionably of very

far-reaching importance, and if effect is to be

given to it, not only will a vast amount of very

difficult valuation work have to be undertaken,

but further inequalities and anomalies in rating

will inevitabl}' arise. As is pointed out in a re-

port, of the Local Government Committee of the

London County Council, the benefit to the rate-

payer will, speaking generally, be negligible, for

while one rate-levying authority will demand
more, another authority will, in the same area,

be demanding le^s. The only direction in which

it is certain that benefit will accrue is in the case

of the Imperial Exchequer, which will be entitled

to demand from local authorities income-tax on

additional assessments: thus the taxpayers will

be relieved at the expense of the ratepayeis at a

time when the latter are pressing for increased

grants in aid of rates. Various local authorities

have expressed themselves in favour of special

legislation to meet the situation created by the

Dartford decision, and to this end the aid of the

Local Government Board is to be invoked by
deputation. It may not be inappropriate to point

out here that there are iither anomalies in our

rating sj'stem—particularly in regard to the valua-

tion of special properties, such as railwaj's and
large undertakings—and that the time would
appear to be ripe for a rather more comprehensive

measure than one dealing with the single question

of the rating of sewers.

The Protection
Since the volume of traffic on

, the highways has been so increased

Roadside" wastes.
*^^ jmportence b^omes all the

greater ot watching the in-

terests of the public as regards their ownership in

the roads, and this obviously involves keeping a

sharp eye upon roadside wastes. The process of

grab is, it is alleged by a Cardiff daily paper,

proceeding actively in all parts of the countiy.

If this should be so, then the officials in charge

of the I'oads have imposed upon them the neces-

sity for exercising extra vigilance, and this they

will certainly not fail to do. The law of the

matter is, of course, well known, but Lord
Eversley, who has for many years actively in-

terested himself in the preservation of commons

and the a.5sertion of public rights m the misap-

propriated portJons of highways, has published a

reminder that in 1895, when President of the

Local Government Board, he issued a memoran-
dum as to the powers and duties of district

councils under the Local Government Act, 1894,

with respect to rights of way, roadside wastes,

and commons. The advice given, succinctly put,

is—(1) To direct the removal of the o'bstruc-

tion ; (2) to indict the person causing the obstruc-

tion for misdemeanour ; or (3) to proceed by way
of action in the name of the Attorney-General,

for which liis fiat must be obtained in the usual

way. The idea that tlie penalty for obstruction

is limited to an area within 15 ft. of the centre

of the highway is happily obsolete. Although
there may not be a summai-y remedy outside this

limit, the rights of the public in the use of the

land beyond, if this be roadside waste, are un-

questionable, and the surveyor of highways, or

any other person, is justified in taking the projier

course for the assertion of these rights.

The Composition

of Mortar.

A case of much interest to

local authorities and their sur-

veyors was decided recently by
the Kingston (Surrey) County Bench, when a
builder was summoned at the instance of the
Urban District Council of the Maidens and
Coombe for a contravention of the local building

by-laws. The substance of the complaint was
that mortar had been used of a quality so infeiior

as not to be " compounded of good lime and clean

sharp sand, or other clean and suitable material,''

as requiretl by the by-law. Two points arose

—

namely, as to the suitability of the material used

as aggregate, and as to the proportion of lime

used in the composition of the mortar. In regard

to the first point, the materials used were furnace

ashes and burnt grit, and the evidence for the

prosecution (for whom Mr. E. J. Silcock,

M.iNST.c.E., was called) was to the effect that a

large part was almost of the consistency of mud.
A more important question, however, arose on
the second point. The by-laws required that the

mortar should be composed of 1 part by measure
of lime to 3 parts of sand, and the question

between the parties was as to whether these pro-

portions had reference to the unslaked lime or to

the lime after slaking. Counsel for the defence

went so far as to suggest that if the former inter-

pretation were correct, the by-law was void for

unreasonableness. The magistrates, however, de-

cided that the by-law was good, and that it had
not been complied with, and they accordingly

convicted the defendant. They agreed, however,

to state a case for the opinion of the High Court.

* * *

Among the many adversities

Pinpricks. which fall to the lot of the

municipal engineer must be

counted the numerous petty annoyances to which

he may be subjected from various quarters. For
example, at a recent meeting of a cei-tain local

authority the surveyor asked for authority to

purchase a quantity of weed killer to spread over

a road requiring attention in this direction, but,

at the suggestion of the clerk, it was decided to

use tar water instead. The matter was a petty

one, no doubt, but it is indicative of a tendency

—

by no means confined to the one district—to re-

ject the opinion of an expert adviser, and to adopt

suggestions from officials or others who really are

not concerned with the matter in hand. The
interference of lay officials in practical or engi-

neering matters is a practice to be deprecated,

and it appears to us that a committee of non-

experts pursues a dangei'ous policy in not accept-

ing the opinion of their expert official in all

matters which come within his legitimate sphere

of action.
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Sewage Disposal of the Future.""

By W. H. ]\[AKEPEACE, Borough Sewage Engineer, Stoke-on-Trent.

For the past fifteen years the Royal Commission

have l)een sitting and attempting to find a solution

for tlii.-i difficult and e.xpensive problem, and tlieir

conclusions, as stated in tlie eightli and earlier re-

ports, appeared at first to lie retrograde rather than

a solution of the difliculties. After careful considera-

tion, however, the sewage disposal world will, I

venture to hope, look at the recommendations more

as an ideal to aim at rather than in many cases to

accomplish at once; on the other hand, it may he

found that in districts such as this their recom-

mendations migh.t be more stringent if the condition

of the stream is to be the final test of the efficiency

•>f the sewage disposal works. . . .

There is probably no municipal work that has

advanced so rapidly during the last twenty years as

the sewage problem, and personally I am of opinion

that the system now adopted is a perfectly sound

one, and only needs perfection of details.

No matter what system is adopted in the future,

it will be necessary in the first place to remove the

solids from the liquid, and in. the majority of cases

the grosser solids in my opinion will in the future

lie separated from the liquid by treatment in tanks.

The type of tank will depend very largely on the

character of the .sewage to be dealt with, and no

standard could be fixed by any authority (without

running serious risks) which could be used for arrest-

ing the solids .sufficiently thoroughly without some
further treatment being necessary before passing it

on for final treatment. The Royal Commission have

taken a very broad view as to how the satisfactory

final treatment of the liquid can be obtained, and
personally I think that the percolating filter, whether

of coarse or fine material, will be more largely used

in the future than even at the present day.

All chemists, engineers, and sewage works managers
appreciate the value of suitable and sufficient land,

but it is recognised that this is rarely available at

convenient distances from towns, or situated in the

direction it is necessary to take the outfall sewer.

SOLIDS IN SUSPENSION.

One of the greatest difficulties which has to be

faced in the future is undoubtedly the question of

further reducing the solids in suspension in the

liquid leaving the tanks before finally discharging

ou to the filtration area. A good deal of experi-

mental work is being carried on to-day in this direc-

tion, and I certainly feel that a solution will be

found whereby the costly renovation of bacteria beds
can be put off for a longer period, if not altogether;

and in view of the higher rate of treatment per yard
obtained by using bacteria beds instead of land,
which is another sign of the speeding-up age we
live in, further research work is absolutely necessary
to obtain a greater reduction of solids from being
discharged with the liquid for final purification.

My experience leads me to think that the question
of tanking sewage is not by any means perfect; for

instance, I find that better results can be obtained,
and more uniformity in tlie flow secured, by in-

creasing the number of tanks rather than increasing
their capacity, and that rectangular tanks give more
imiform results than any other of my experience.

By increasing the number of tanks usually laid
down you can more readily control the great varia-
tion in the flow of sewage reaching the works, as
you are aware that the velocity bears a very great
part in the precipitation of sewage solids. I have
frequently expressed the opinion that there is too
large a gap between the preliminary treatment of

sewage in tanks and the final treatment on the filtra-

tion area, chiefly on the ground that the general
system of tanking sewage to-day does not provide
sufficient elasticity to deal with the varying flows,
and also from my experience in the varying time
sewage requires tanking, in relation to the tempe-
rature.

Sewage in winter is dealt with more satisfactorily
on bacteria beds, if it is brought to a septic condi-

• From a pnper read at the nDuiial summer conference of the
Asso'iatiou of Managers of Sewage Disposal Works at Stoke-on-Trent
on Saturday last.

lion, whereas in the summer period of the year this

is not required, owing to the more "active condi-

tion" of the beds. On the other hand, when the

flow is at its minimum, the fixed discharge from any
numlier of tanks can be regulated, which materially

helps to obtain a uniform effluent containing a

mini-mum amount of suspended matter, and often in

hot weather these will be found to give the least

possible nuisance, which is often experienced by the

sewage becoming septic through over tank treat-

ment.
Having taken out the grosser solids by sedimen-

tation in tanks, I am of opinion that methods for

the further reduction of solids will vary according
to tlie character of the sewage, and it is here where
it is impossible, in my opinion, to fix any standard for

bringing about this further reduction, owing to the

fact that trade wastes vary in character in nearly
every town. It is at this stage that I think a great

improvement can and will be made in the tank
effluent, and wculd suggest that this is the place to

apply chemical treatment if necessary, rather than
at the intake of the tanks proper. Where chemical
treatment is not required, further treatment, either

by upward flow filters, cellular chambers, or by cen-
trifugal action, may be found sufficient for arresting

the solids remaining from ordinary tank treatment,
or a secondary treatment through ordinary tanks will

often still further reduce the solids in suspension.
If this can be accomplished, much of the present
costly renovation of beds will be avoided, or at any
rate become less frequent, and when it is realised

that these beds frequently cost thousands of pounds
lier acre to make, the life of them is a very serious
matter for the officers responsible for their

efficiency. . . .

SLUDGE.

The question of dealing with the sludge in some
places has received considerable attention, and I

am satisfied that a good deal more will be heard of

this in the next few years.
My experience of the pottery sludge encourages me

to hope that we shall obtain a ready sale for this in
the future with a little preparation, particularly for

use on pasture land, and as there is a considerable
moorland area within easy reach of this district,

I am hoping to be able to dispose of a considerable
quantity in that direction. Apart from this district,

I should imagine that in the Lancashire and York-
shire areas the sludge will even be of greater value,
and I consider it the duty of this ci-sociation to

attempt to develop this side of the work, because it

appears to me to be practically the only chance we
have of producing a revenue from our operations.

DESIGN OP WORKS.

The bacteria beds of the future will be very much
the same as we know them to-day, but new methods
of construction, in order to assist renovation when
necessary, is worth our consideration. The methods
of distributing sewage are so numerous ys almost to
bewilder the engineer in making a selection from
them; and this is necessary because only by this
means are we able ultimately to find the type that
will give us the greatest amount of efficiency with
the minimum amount of cost.

It is to this question of maintenance cost that I
should like to direct the attention of consulting and
municipal engineers responsible for the design of
works. One usually does not go to a sewage instal-
lation to view architectural effects or beautiful land-
scape work, because works of usefulness are rarely
works of art, as this often entails a considerable
amount of labour to maintain, and in the design of
tanks and bacteria beds a great deal of maintenance
cost could be reduced by a little consideration at the
time the works were being designed. The money
oft«n spent in this way would be more usefully em-
ployed by extending your bacteria bed area, or tanks,
orjn any way other than in luxury of that kind.
There is little by way of improvement that can be

suggested in the design of humus tanks, or in the
methods of extracting the material from the filter
effluent, because it is purely a mechanical action, and
depends entirely on local circumstances.
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HESEAKCH WORK.

I wii.s much impressed witli a papei- which was read

by Mr. A. J. Martin before the Institute of Sanitary

Encrineers early this year, in which he pleaded for

more scientific researcli than had been given,

even by the Royal Commission; but I do not thiiik

it is practicable to obtain data which can be applied

Srenerally throufrhout tlie country for the treatment of

the liquid which reaciies sewage works. Take, for

in.stance, the variation in temperature, aeration and
various trade wa.stes, which come in varyinfr volumes
often at the worst periods of the day for dealins with

it^thi.s would render the fixing of standards, to my
mind, impossible. In fact, it has often occurred to

me that it would be a ereat advantage to some con-

sulting chemists and engineers if they had the respon-

sibility of running an important sewage works on the

lines of their recommendations for a period of, say, 12

months or so, as I am confident it would broaden their

minds and be beneficial to the problem. I do agree,

however, that .some State aid should be given for

definite research work to be carried on in the principal

districts of the Kingdom, and at the principal works.
Anyone who has conducted laboratory experiments
under perfect control and conditions finds that when
he applies the.se to his incoming sewage it is most
difficult, and often impracticable, to obtain the same
resnlls as in the laboratory.

Status of sew.ige woeks managers.

This brings me to another matter which appears to

have received but little cfnsideration by the Koyal
Commission ; I refer to the status of a sewage works
manager. His position to-day is hardly recognised

as it .should be, in spite of the enormous responsibility

that is placed upon him, and the all-round knowledge
he has to acquire if he is to be successful in his work.
Tlie manager is often called upon to take over new
works from the hands of engineers who have designed
and carried them out with the approval of the Local
Government Board, wlmse conditions they comply
with, but are often, in spite of this, incomplete to

carry out the work they were designed to do.

It would be rendering a great service to the cau.*o

of sewage disposal if the Royal Commis.sion could
have suggested some scheme which the Local Govern-
ment Board could h.ave acted upon, encouraging, in

an official manner, the co-operation of the manager
and engineer at the time the works were being de-

.signed. Fortunately, engineers are realising the im-
portance of this, but I think that a good deal more
could be done if some encouragement could be given

to the members of the association, and if their opinions
were more frequently sought after by engineers re-

sponsible for designing works, whose reputation, after

all. is very often in their hands.
In view of the recommendations of the Royal Com-

mission the responsibilities of the sewage works
manager will be materially increased, and I can
imagine circum.stances arising where the manager,
in spite of all his efforts, might be severely con-
demned for the results obtained from the works under
his control through the method adopted, or for the
lack of co-operation between the Local Government
Board, the consulting engineer and himself when such
works w-ere being designed. Under such circum-
stances it might be found advisable for the association
to consider the members' position with a view of being
placed (if the recommendations of the Royal Com-
mission are carried into law) in a similar position to

medical officers and sanitary inspectors.

Municipal Work in Lincoln The city engineer and
surveyor, Mr. R. A. MacBrair. m.inst.c.e.. states in

his annual report that the mileage of public streets

in Lincoln is now slightly over 48, and that of private
streets about 4^. The broken granite and slag, tar-

macadam. Breedon gravel and limestone used on the
roads has amounted to 5,659 tons during tiie year.
The nett cost of repairs to macadam and paved road-
ways and footpaths was £8,504. In connection with
the work of scavenging. 29.299 loads of night soil and
ashes were collected. In the lighting of the city

—

which cost £4,476—the lamps in use are as follow:
Ordinary lamps, 7.3; ordinary incandescent, 1,547;
patent incandescent (twin), 24; electric, 74; total.

1.718. Seventy-seven gross of mantles were used,
giving an average of seven per lamp during the year

;

in the previous year the number was eight. Of the
74 electric lamps 36 are arc, and the remaining 38
are incandescents of various types and powers.

NORTHAMPTONSHIRE ROADS.

By CnAULEs S. Moiiris,
County Survoj'Or.

Dining the past two years I haVe travelled over
and inspected a large mileage of main roads in fifteen
counties, and in ray opinion the main roads in this
county are, on the whole, in better surface and con-
dition than the majority of them. Notwithstanding
this they are not yet up to tlie standard which the
increasing traffic requires, and no relaxation must bo
made in the woik of strengthening and improving
them. Several of the roads are showing evidence of
the damage caused by heavy motor traffic, and these
require constant and unremitting attention, while
many of the carriageways are too narrow for tlie

increasing fast traffic, and the work of widening these
must be taken in hand ere long. Since the commence-
ment of the tar (Taivia) grouting two years ago a
total length of over .30 miles has been completed, and
the excellent condition of these sections during the
most unfavourable weather, and the fact that' they
show no evidence of damage by motor traffic clearly
shows the beneficial result of this system of road
surfacing. I am therefore strongly of opinion that it

would be advisable (o adopt the system for the whole
of the main roads, instead of one-half as at present.

Tlie cost would of course be greater for a few years
until the v.hole of the roads had been re-co:ited. but
I am satisfied that the increased life of the surface
would eventually more than repay the additional cost,

while the benefit to the traffic would be almost
incalculable. Apart from the inci-eased cost tlie only
objection which could be raised is the fact that the
whole of the work would require to be done during
the summer months, and this would mean the emjiloy-
ment of double the number of steam rollers and
metalling gangs, and the supply and carting of the
surface metal in advance, wliile tlio rollers v.duld

remain idle during the winter. Tliese diffieulties,

iiowevev. are not insuperable.

COST OF maintenance.

The total cost of maintenance (exclusive of improve-
ments and Road Board work) was L'2.5,427. whicli is

fiiri.j under last year. The total cost, including
improvements, was C26,-513, which is £'2R<) under last

j'ear, and £.391 over the average for the past three
years. This is accounted for by the fact that more
metal is now being applied to the roads, and the cost

of night watching during the progress of the work.

The total of the estimates for maintenance is £2.5,527.

and including improvements £2fi,668. The cost of

maintenance is a little under £80 per mile (£79'8S).

and taking into consideration the fact that the
majority of the roads carry a large amount of traffic,

and that they are improving in strength and condition,

the cost can fairly be desci-ibed as reasonable.

SUaFACB TARRTNG.

The sui'face tarring of the roads passing through the
towns and villages was carried out expeditiously, and
proved a great boon to the householders adjoining, but
during the autumn complaints were made of the

slippery condition of various sections. These sections

were again covered with slag chippings, and I after-

wards had no further complaints. The application

of tar to the surface of a road undoubtedly renders

it necessary to exercise' more caution in driving horses,

a fact which most drivers appear to be oblivious of.

Whenever a horse falls down it is always attributed

to the "tar" or the "state of the road." whereas

in nine cases out of ten it is caused by sheer care-

lessness on the part of the driver. There is a diversity

of opinion as to what extent surface tarring increases

the life of the ro.ad, but so far as I am able to

judge surface tarring is not a "paying proposition."

except upon roads which cost .£100 or more per mile

per annum to maintiiin. So- long as the Road Board

contribute three-fourths of the cost, it will undoubtedly

pay the council to continue the work upon any of

the roads, but as the board have intimated that

this (1913) is the last J^ear the grant for this work

will be made the matter will have to be reconsidered

by the Roads Committee. I feel sure, however, that

the discontinuance of surface tarring wUl meet with

a storm of disapproval from the inhabitants of the

towns and villages, and it would be interesting to

obtain an expression of opinion from the distnct and

parish councils before the matter is again considered.

•Extracts from annual report for year ended March 31st

Last.

E
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Institution of IMunicipai and County Engineers.

ANNUAL MEETING AMD TOWN-PLANNING CONFERENCE AT GREAT YARMOUTH.

On the afternoon of the 17th inst.-the second day

of the annual meeting of the Institution of Municipal

and County Engineers at Great Yarmouth-Mr H. 1.

Wakelam, m.inst.c.e., county engineer of Middlesex-

presided over the section at which a number of

papers on road matters came under discussion. I lie

first of these was the following:—

ROAD MAINTENANCE AND IMPROVEMENT -

PRESENT AND FUTURE.

By Harold Collins, assoc.m.inst.c.k.,

.Deputy City Engineer, Norwich.

[Mr. Collins was born in May. 187'J, at Hayle. Cornwall.
He served his articles with his father, the city engineer of
Norwich, from 1896 to 1899. and on their completion was
appointed a general engineering assistant. During this

period the Norwich main drainage works, including the air-

compressing station, were in course of construction, and
he had experience in all capacities thereon. Among the
works upon which he was engaged may be mentioned the
following : Asylum extension, isolation hospital extension.
new technical institute, new works depot and stables, refuse
destructor, the laying out of new parks, &c. In
November, 1900. Mr. Collins was appointed assistant to the
resident engineer of the Lancashire and Yorkshire Eailway
for the Wakefield district, where very extensive works were in
progress, and on all of which he was engaged, including the
widening of Manchester and York main line between Mirfleld
and WakeHeld, a new loop line on the Barnsley branch,
and a tunnel 1 mile in length between Criggleston and
Hidsrh. He left the Lancashire and Yorkshire Eailway
at the end of 1901. He was engaged tipon the investigations
and reports in regard to the existing main drainage of
Weston-super-Mare, made surveys and prepared schemes
for extensions, and was employed in the execution of the
works. Early in 1902 he joined the staff of Mr. H. T.
Wakelam. county engineer of Middlesex, being occupied
with the preparation of plans, estimates, ic. in connection
with extensive electric railway schemes since carried out
in that county. In April, 1903. he was appointed deputy
city engineer of Norwich, and assistant engineer to the
River Yare Commission. While holding' this appointment
the following works have been completed : Norwich main
drainage works, extension of city boundary, drainage of
added area, erection <>t main sewage pumping station
(electricity and suction gas with Eoturbo pumpsK sub-
sewage pumping stations (electricity and compressed air).

Travis hydrolytic sewage tanks. 36-in. diameter reinforced
concrete rising main. &c. Owing to the absence in
Canada of the city engineer. Jlr. Collins was in sole charge
of the department during last year's flood, when the river
rose nearly 13 ft. above mean water level, and flooded
streets to a depth of from 8 ft. to 10 ft. in parts. Although
none of the city bridges were carried away, they were
seriously tuidermined by scouring, and the work of under-
pinning is only now on the point of completion ; in relation
to the latter work Mr. Collins did a considerable amount
of diving.)

In order to emphasise the altered cunditious wliich

road engineers now have to meet as compared with
tliose of ten years ago, at that time the number of

mechanically propelled vehicles, apart from traction

engines, was so small as to be negligible ; the Motor
Car Registration Act did not come into force until

1904, and the first estimates of the nnmber of vehicles
were made by Thr Car in 1906 and 1907, which paper

has continued this practice year by year. Figures

are appended for the years 1906, 1907, 1909 and 1912:—
Heavy Motor
Vehicles.

3,200
4,520 ,

6,765

Motor Motior
Tear. Cars. Cycles.

iy06 .. 49,300 . 48,7lO

1907 .. 65,800 . . 55,000

1909 .. 101,160 . . 73,821

1912 .. 175,247 . . 132,245 12,627

Total.

101,200
125,320

181,755

320,119

The figures after the year 1909 are based on actual

returns supplied by the registering authorities of the

United Kingdom ; tlie.'^e figures do not correctly give

the number of vehicles on the road, as a considerable

number liave been broken up or sold out of the

country. The distance travelled by these vehicles on
the highways would possibly be 900,000,000 miles

annually.
Recently in Norwich a census of traffic was taken

on practically all the main roads extending over seven
successive days, and the proportion by weight of

mechanically propelled vehicles was found to be 30

per cent ; tramcars were not included in the returns.

The wheels of motor vehicles, more especially those

of the heavy or commercial type, have been designed
without the sliglitest consideration, except as to width
I if wheel tread in relation to load, and to a very

limited degree as to diameters, for the road surfaces on
wliich tliey have to run. Failure in adapting wheel
proportions and loads to the roads on whicli they must
run has led to much unfair criticism of road engineers.

Critics fail to consider but one side of the question.

Those critics who trouble to think will probably con-

clude that railway engineers must adapt their rolling

stock to the track on which it must run. Why should
not the same consideration be given when the roads
of the kingdom are in question .' The loads and
general conditions on railways have not been suddenly
and completely changed in such a manner as the road
traffic; it has been of gradual growth, and so the rail-

way engineer has been enabled to keep pace and pro-

vide suitable roads. Notwithstanding this, there have
been many instances of locomotives being withdrawn
owing to their severity on the roads on which they
run. Whoever heard of a steam or motor wagon
owner doing such a thing .' The author has personal
knowledge of steam wagons with a loaded rear axle
weight of over 10 tons with a wheel diameter of less

than 3 ft. 6 in. and tyres of 12 in. width. . . .

Experience in Norwicli has been that with these
excessive axle weights of commercial vehicles it is

most difficult to malie a road which will stand. Even
thoroughly well-paved granite setts fail, the setts in

many places being crushed and the concrete bed
damaged. The author is of opinion that the regula-

tions for these vehicles require amendment.
The city engineer of Norwich, in November, 1912,

put forward several suggestions to the Joint Com-
mittee on Loads on Highway Bridges for the

HEGTJLATION OF WHEEL LOADS,

wherein due consideratimi was taken into account
for diameters of wlieels and Avidths of tyres, and to

avoid the necessity for calculation a diagram was
given (Plate 1). A standard load of 7 cwt. per inch
width of tyre was assumed for a wheel of 5-ft. dia-
meter, and a maximum load of tons per wheel or
10 tons per axle was allowed, the reason for suggest-
ing this standard being that ordinary carts with
wheels of 5-ft. diameter by 4-in. tyre, loaded to 28 cwt.
l)er wheel, do not cause unreasonable wear, and the
lengths of tyre in contact with road on account of

yield of road surface, &c.. was taken as lin. On
reference to Plate 1 it will be seen that the jiroposal
would allow 5i cwt. per inch width of tyre for wheels
3ft. in diameter tu 8Jcwt. for wheels 7ft. in diameter;
thus the steam wagon referred to previously, instead
of having driving wheels of 3 ft. 6 in. diameter by
12 in. wide tyres, would require to have wheels 7 ft.

diameter by 12 in. width, or 5-ft. diameter wheels by
14|in. wide. A limit should be fixed to tlie width of

tyres on account of the difficulty in uniformly distribu-

ting the load across them because of road contours.
These were suggestions, and were not put forward

as being arbitrary allowances. Possibly, as the tyre
increa.sed in widtli (up to a certain point) it might
Ix: found possible to increase the allowable load per
inch in width. The suggestions only have reference
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to vehicles fitted with steel tyres ; where the vehicles

are fitted with soft tyres, the length of tyre in contact

with the road is increased, and the conditions very

considerably alTered, and the author suggests that foi

such vehicles the limit of load should be 7 cwt. per

superficial inch of tyre in contact with the road. That
regulations are necessary none can deny if they have
examined any country roads which are regularly used

by heavy motor vehicles.

The.se suggestions are general, and do not refer to

special cases where e.xceptionally heavy weights have
to be hauled over a road—such as, for instance,

between a boiler works and a station or docks, where
the road would liave to be made specially to suit this

purpose, and a .speed limit fixed. In those cases

where an abnormal load has to be transported over a

road nut intended for such weights, the persons re-

sponsible for the transport nuist take necessary steps

as to the provision of jilankways or otherwise to pre-

vent damage. Skid-pans sliould be properly made,
shaped and adjusted so as to prevent cutting into road
surface, and the maximum pressure thereon should
be limited to i cwt. per square inch of surface in con-

tact with the road. All brakes should be so con-

structed and adjusted as not to prevent revolution of

the wheels. The taxation of motor vehicles also re-

quires to be entirely revised, as the steam-driven steel-

tyred conunercial vehicle, which is the most severe on
the roads, jsays no contribution beyond the registration

fee.

The author's experience of

HOAD CONSTRUCTION WITH TAR-M.\CADAM,

using ordinary gasworks tar (.not such as the various
proprietary materials supplied by firms who have
specialised in their construction), is that results are

never certain, and he is of the opinion that a very
rigid specification requires to be adopted, and the tar

supplied should be examined periodically by a chemist
who has made a special study of its use in road con-

struction. He is of opinon that examination of tar

in the ordinary laboratory of a road engineer is of

very little use, the work requiring the knowledge and
experience of a specialist. The author is further of

the opinion that tar-macadam should be made
meclianically with properly designed machinery which
will properly measure, mix and heat the constituent
parts. He thinks far more uniform results are to be
looked for from this method of manufacture than by
manual methods.

The proportions of the different-sized materials
should be carefully ascertained by experiment, dried
<tlie stone to be dried sufficiently to drive off all

moisture, and not heated more than is necessary for

this purpose), heated and mixed with tar at the correct
temperature. This will make a very dense road when
properly consolidated by rolling, and will need no
.sealing or top coat of small stuff; in fact, it will be
better without, as the author's experience is that it

is very difficult to keep a thin top coating of small
material properly attached to the tar-macadam proper.

Insufficient attention is generally given to mixing
the stone in proper proportions for tar-macadam. The
aim should be to get the greatest practicable propor-
tion of stone and the smallest of tar (provided there
is sufiicient). To do this in the most effectual manner
it is necessary that the stone be graded into several
sizes—say seven—and the grades mixed in such pro-
portions as are found to give the heaviest weight per
cube yard. The author thinks that the most perfect
result would be obtained by mixing each grade with
ihe tar or other matrix separately, and while still hot
mixing into the mass, adding first the next largest to

the largest and so on, until the last to be introduced
would be the smallest. Up to the present he has
heard of no one taking this care, but with proper
machinery he sees no practical reason against its

being done.

He has recently seen tar-macadam w'hich was made
with gasworks tar and iron slag, and laid over six

years ago in a busy town near London, and subject to

lieavy traffic such as motor 'buses and railway lorries,

which is still in perfect condition and appears to have
a considerable life ; the appearance is similar to that
of a tessellated i^avement, and a loose stone could not
be seen.

Some good results have been obtained in Norwich
with the grouting method, in some cases using bitu-

men, and in others Brodie's Pitchmac : Plaseom has
also been used. Local flints were used for the bottom
coat consolidated to a depth of 3 in. by rolling dry

;

the bitumen mixture, to which is added sand and
cement, is then run in and rolling is repeated. On

this is spread a 2-in. layer of IJ-in. granite, which
is rolled dry, then grouted up similarly to the bottom
coat, rolled again and sprinkled with chippings.

These roads have stood well, except as to one road,

which had too much bitumen grout run in, which
worked up in the hot summer of 1911, and caused a

great deal of trouble by pulling horses' shoes off.

This difficulty was overcome, and the road is now
in excellent condition. The cost of roads constructed

upon this method in Norwich works out at about
3s. 5d. per super, yard. With this class of road, which
was generally constructed along tramway routes, a
maximum cross-fall of 1 in 30 was fixed, and was not

laid in roads having a gradient .steeper than 1 in 2()

on account of its being more slippery than water-

bound macadam; the flatter cross-fall, which is more
necessary than with water-bound macadam, is, of

course, an advantage to traffic, and the water will run
off quite as well as from water-bound macadam roads

with their usual cross-falls. Further, the road is

punished less by heavy motor commercial vehicles by
reason of greater distribution of traffic.

Although this class of road has been constructed

in Norwich in winter, it is not advantageous to do so

on account of the increased cost through sheeting up,

and having to stop the work frequently, and it is

almost impossible to prevent the stone from getting

wet at times before grouting.

Where the roads are of secondary importance,

TAH-PAINTING

annually appears to fill many requirements. One of

the methods in Norwich is to apply the tar received
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froui the gasworks at a temperature of about 180 deg.

to 2U0 deg. Fahr. by means of an old water cart, which

is fitted with two outlets at the rear; a brush, ex-

tending over the full width of the cart, is trailed

behind and weighted; this spreads the tar more or

less uniformly, and a couple of men following up with

ordinary road brooms brush it in well, and local pea

gravel is spread. Before the tar is applied all dust

and dirt are thoroughly brushed off. The cost of this

work amounts to about l|d. per super, yard.

Llewellins & James' tar-spraying machines are also

used, and the cost with these amounts to 2-18d. per

super, yard, using prepared tar at 3td. per gallon.

Tar-painting greatly extends the life of certain

roads, such as the outlying roads of such a city as

Norwich, where it is not feasible to regularly water

them. It prevents their breaking up in hot weather,

and the scouring action of heavy rains; the author

had a very good example of this in the August flood

of last year in Norwich, in the case of a road carried

on an embankment across the river Wensum Valley

on the up-stream or north-west side of the city. The
bridges in this embankment were totally inadequate

to pass the flood waters which rose and flowed about

4 ft. deep across the top of this embanked road. The
middle portion of the road, which had been tar-painted,
was not damaged, except at the up-stream edge, which
in places had been doubled over in sections of about
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9 in. wide; the sides which had not been so painted

were deeply .scoured.

The author is of opinion that the usual system of

P'RECTION POSTS

is quite inadequate for fast traffic, and requires con-

siderat)le alteration to suit the traflBc now on the

roads. For instance, wlien approaching a narrow fork,

it is very often inipo.-.-ihle to read the usual type of

signpost until the traveller is practically opposite it,

and it is a common experience to take a wrong turn-

ing, the chances being equal that he will do so. Tlie

type of road direction board suggested i.> that which
lias been adopted in Norwich to a considerable extent

(see Plate 2). This type can be read some considerable

distance in advance, and so prevents the annoyance

boards do not clearly understand them at first, but
the majority do, and the author is of opinion that if

some such direction board as this were generally
adopted they would soon be understood and appre-
ciated by all road travellers. The boards should bear
at the top the name of the district in which they
stand, and should also give the mileage to the various
places named thereon. They should also be ilhi-

minated on both sides if lighting be available. In
towns they can generally be so placed as to take the
place of light standards.

The author is not in favour of making carriageway
turns from side roads into main roads too easy, but
would like to .see extended the practice of making
visible to each other the traffic on cross, side anil
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of taking the wrong road and danger of endeavouring
to turn into the right road at the last moment : there
have been numerous accidents arising from this last
cause.
The boards should be placed vertical, and at such,

an angle in plan that travellers approaching from
any road towards the board should be enabled to have
a clear view of one face. The boards require to be
of sufficient size to enable the names of the towns,
iVc, thereon to be painted in block letters, 4 in. deep,
with arrows showing the direction of the roads; a
traveller should imagine the board laid down as he
would a plan—horizontally—in front of him in the
way he is travelling. The arrows would then orientate
—i.e., be parallel with the roads leading to the places
to which they refer. Where it is desired to direct to
a road making an acute angle with the one on which
the vehicle is travelling, it is advantageous to supple-
ment the arrow with a pointer or model hand.
Some people who have had no experience of such

main roads. In Norwich mirrors have been used for

the past eighteen years at certain narrow and busy
street junctions, such as where one street runs into

another at right angles ; Plate 3 shows how they are

arranged.
Opinion is rather divided, however, as to the utility

of these, as drivers generally fail to appreciate exactly

what they see reflected in them owing to their small
experience with them in consequence of the fewness
of such mirrors provided by highway authorities.

While the plan shows the mirrors attached to a lamp
post, this was simply an accident of the situation;

they are better not so situated having regard to avoid-

ance of shadows. To avoid endless fittings on the

job, the attachments are designed to generally fit the
particular situation, and are made adjustable in plan
and elevation so as to get each mirror into the exact
jilane for the most effectual results. Most of those

erected in Norwich have been destroyed by runaway
horse.s or mischievous people, and notwithstanding



JcLY 25, 1913. AND COUNTY ENGINEER. 145

demands for reinstatement the corporation have not
seen fit to incur the cost.

DISCUSSION OF MR. COLLINS' PAPER.

Mr. E. J. Thomas (Bucks) proposed a vote of thanks
to Mr. Collins. It was surprising to him that the
schedule of the Motor Car Order referring to heavy
traffic should have been allowed to be put in use with-
out protest. He was not aware that it was submitted
to a body of road engineers at all, for if they compared
it with the Locomotives Act in reference to traction

engines they would find that a 14-ton traction engine
must liave tyres 14 in. wide. Put the two tyres to-

gether they got 10 cwt. per inch tyre, but they must
not forget that in that 10 cwt. per inch width of tyre

tliey were including the whole weight of the traction

engine, and also the fact that at least one-third of the
14-ton weight of traction engine was borne on the front
axle and not on the back. The result was, in practice,

instead of havine 10 cwt. they got less, because the
Locomotives Act only allowed the traction engine to

have from 7 to 7i cwt. on the Viack axle. Look at the
Heavy Motor-car Order and they would find that the
unity of pressure allowed for heavy motor 5ft. Gin.
wheels was 10 cwt. per inch width of tyre. So they
would see it was obvious heavy motors were allowed
by the Heavy Motor-car Order to have at least 30 per
cent more weight per inch, and he thought it was

because too large a proportion of the load was on the
back axle. He might say, in passing, every case they
had taken into the police-court the defendants had
pleaded guilty and been fined. It was obvious that
the Local Government Board, in arriving at the
Heavy Motor-car Order had taken for granted or
assumed that, generally speaking, two-thirds of the
load of a heavy mo.tor would be on the back axle. He
had all along doubted that, and that axle-weigher of

theirs had proved conclusively that that assumption
was not borne out by facts. A very much larger pro-
))ortion of the total load than two-thirds was on the
back axle, and he was prepared to substantiate it.

So they would see they had the thing totally reversed.
There was a 33 per cent error in the weight per
inch width of tyre, and added to that an additional
error by the assumption that only two thirds of the
weight of load was on the back axle, so that between
the two it meant \ery serious damage was done to

the country roads by heavy motors which did not pay
anything except tlie licence—the driver's licence of

5s. per year. A registration fee was paid also, but
that was paid in the county where the car was pro-
duced, not in the county where it was used. He did
think it time country road surveyors took the matter
u|), and see if they could not possibly get the Local
Government Board to revise the Heavy Motor-car
Order, and bring it more in line with the much-
maligned Traction Engine Act.

City of Nokwicu : Street Mirrors ron Regulation or TcAFrie at Goknei;.'5

(Plate 3.) •

lime they Should 'dnaw atteiitiou to the matter, time
the attention of the Local Government Board was
drawn to the obvious mistake in the preparation of

that Order, which contributed very largely to t!ie

serious damage done to country roads. Ho heartily

agreed with iNIr. Collins in reference to a limit being
fixed on the width of tyres, because if they got beyond
a reasonable width in practice a large proportion of

that tyre did not bear on the road at all, unless the
road was as flat as a billiard table, which all seemed
to point that they should rather urge the Local
Government Board to reduce the unit per inch width
of tyre at least to the old unit permissible in the
heavy traction engine, and also urge them to enlarge
the diameter of the w'heels than widen the tyre, be-

cause if they widened the tyre they would get no better

effect as far as country roads were concerned, because
country roads were convex. They had been so

punished on their roads—and he was referring to

country roads because he was a country road surveyor,
and what applied to country roads did not always
apply to towns—they had been so punished by these
heavy motors that in their county they had put down
an axle wheel ascertainer. It had been down three
or four months. They stopped on certain days heavy
motors and weiglied them for axle weights, and they
would be astonished to find the large number of heavy
motors which were overloaded on the back axle, and
even in the total load allowed by the Order in the
construction of these motors. Tradesmen, however
anxious to comply with the law, could not take
a fair load on the motor without breaking the law.

Mr. A. K. Collins (Norwich) seconded, and said he

was Very glad Mr. Thomas had been able to introduce

such a convenience as an axle-weight ascertainer. He
supposed they found foundations, and it went from
one place to another. He tried to find one without
foundations, but could not. He had to lift the wheels
a shade, so that it made the wagon weigh more than
it ought to do, and that was not good enough to go

into Court. One of the troubles of the steam car was
the type of them. The wheels were not distributed

in the proper manner. There was no question some
v.'agons were built with wheels too small in diameter
altogether, but he did not think it would be fair to

expect to turn all steam wagons out of commission at

once. His idea was that they ought to push the

Local Government Board, and ask that in a period of

ten years no wagon should be allowed on the roads
unless it complied with the conditions as stated in

p. 4 of the report. They might think this drastic, but
they had to consider the roads and the ratepayers.

Speaking of road signs he said, as a motorist himself,

he had found the inconvenience of the ordinary system
of road signs. They did not know which way to go

until they got right up to it. An attempt had been
made to try to obviate that in the plan. He thought
the signs would be of very consideraljle convenience
to people in difficult roads. A meeting of the Royal
Automobile Association had discussed this, and had
come to the conclusion—it was a district meeting

—

that it was a proper system of road signs to adopt,

but that was as far as it had got yet.

Mr. Thomas said their machine for testing axles
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went from place to place, and every place it was put
down it was tested by the inspector.

Mr. W. NiSBET Blair (St. Pancras), in supporting,

.said it was a very thoughtful paper, and one wliich

would bear consideration and prove useful in the

future when dealing with the subject. In his district

they had had very sorry experience during the last

two or three years of the effect of the heavy wheels of

motor wagons upon the pavement. Mr. Collins said

what he considered most useful was granite setts.

His district, in the heart of London, carrying some
very heavy motor traffic, had been terribly punished
by the use of heavy motor -wagons, and granite setts,

which had carried ordinarj' traffic for the last forty

years, had of late been destroyed in a peculiar way,
and from investigation they found it was simply &ae
to the use of heavy motor wagons. The last few years

they had found concrete foundations of 6 in. insuffi-

cient, and had had to substitute 9 in. and 12 in., and
when the foundations did not give way they found
the setts themselves giving w'ay, and in one particular

road—through wliich there was practically incessant

traffic carrying coal, and, as fate would have it, to

their own electric light station—the granite setts had
split right through the middle, or, if it had not done
that, splinters had been broken off the edges. He had
given some little thought to this for some time. He
did not think it was dependent upon the diameter of

the wheel of the motor wagon. He had tried experi-

ments so that the greater proportion of the weight
should fall on the front axle, and he still found the

fracture of the setts continued; also in the tramw^ay

tracks. No, he did not think they could look to an
alteration of the diameter of the wheel for relief

from that trouble. His present idea was that

nothing short of something in the nature of

a resilient tyre would relieve them from that

trouble. The same effect was not ijroduced on good
wood pavement. He thought it not unreasonable they
should ask motor manufacturers to adopt a resilient

tyre, not necessarily rulilier, but something that would
act as a cushion between the iron surface of the tyre

proper and the surface of the road. The objection to

the use of rubber was its price. He did think it

should be brought to the notice of the authorities of

the districts which were suffering bj' reason of the
excessive use of iron tyres on the roads and the exces-

sive cost. It was not a reasonable thing to put on
the ratepayers; traffic which caused destruction should
be put on the motorist. He supported the suggestion
tliat they should take some action to get an altera-

tion in the Heavy Motor-ear Order.

Mr. O. E. Winter (Hampstead) said tlie suggestions
in the paper would be very useful and helpful. He
agreed that damage done by heavy traffic was more
minimised on wood pavement than on a granite-sett

Ijavement. Their wood pavements were not seriously

injured, but the granite setts were split. Some prac-
tical action ought to be taken that day. He suggested
some representation should be made by the council
to the Local Govrt-nment Board to the great desira-

bility of a reform in the Heavy Motor-ear Order, 1904.

If some practical steps of that kind could be taken
it would be very useful, because there was no doubt
the increased cost to the authorities was a very serious

thing indeed. He thoroughly agreed with Mr. Collins
with regard to tar-macadam. It was most difficult to

get satisfaction without a proper preparation of the
stone, proper tar, and so oil. If the mixture was good
excellent results, in his opinion, could be obtained.
About six years ago lie put it down on a road which
carried a considerable amount of traffic, and it had
had practically no repair except an annual dressing
of tar, &e. ; that was a source of considerable economy.
Mr. W. Welburn (Middleton) said he had many

miles of macadamed roads. He found ordinary i-in.

Welsh chippings the very best value he could get.

With reference to granite setts, he had put down
60,000 yds. the last six years, with 8-in. foundation
in some cases and no foundation at all in others; but
the concrete foundation setts split because of the very
heavy traffic morning, noon and night, mainly between
Manchester and Yorkshire. The county gave them a
grant, but they spent £600 more than the county
allowed them. The ratepayers of their borough had
to pay extra because of the heavy motor traffic which
went through from different towns, and that, he
thought, was a very serious question for the associa-
tion to take up, because he thought they ought to be
paid.

Mr. W. J. Hadfield (Slieffleld) said he tliought the
thing which suffered most by heavy motor traffic was
the setts. With regard to axiewheei exceeding 10 tons.

for it to reach 10 tons was against the law. If they

found one in Sheffield with more than lo tons they

generally prosecuted, and the offender was fined.

He would like to recommend :Mr. Collins to try the

same thing in Norwich. With regard to wide wheels,

wide wheels would not help much. There was one
jioint of contact, and that was the test. In Sheffield

they had a number of motors for conveying material,

and they had all got rubber tyres. Perhaps they were
somewhat extravagant in the upkeep, but although

they went to that expense they found they could cart

more material for less than they could with horses,

and if they could do that other people could do the

same thing. On the subject of tar-macadam, Mr.
Collins suggested laying the whole system down at

once without a top coat. He did not agree with him.

He thought a top coat made the repairs easy.

Mr. A. E. Nichols (Folkestone) said in regard to

the direction tables it struck him at the first appear-

ance that they ought to be the right thing in the right

place. The illustrations indicated the name first

—

some to right, some to left—but it struck him if all

were arranged—the t<Ji) names to the right, and the

bottom to the left—it would be of assistance. With
regard to street mirrors, those, he noticed, were 7 ft.

above the ground, and appeared to be 4 ft. 6 in. long.

That meant expense in tiie country, and he supposed
there were small boys and there would be new ones

to reiilaee. Had he not thought of a siiwilar mirror

very slightly convex ? There was one in Foleshill,

2 ft. square, but it gave a good view to the oncoming
driver. It gave a sliglitl}' increased w idth of view, but
it was not distorted too much.
Mr. Collins, in replying to the discussion, dealt

first with Mr. Thomas' remarks that a diameter of

5ft. Gin. would allow for a load of 7i- cwt. in place

of 10 cwt. It was a very great mistake. In Norwich
all the roads were pushed out of shape by tyres of

commercial vehicles. On the main road between Nor-
wich and Ipswich the Suffolk County Council had
had to spend enormous sums. Mr. Thomas said the

Local Government Board assumed that two-thirds of

the load would be on the back axle. He found actu-

ally five-sixths was on the back axle. He would like

to know the depth of setts Mr. Blair referred to as

smashed right across. (Mr. Blair: Six inches.) He
quite agreed with what Mr. Winter said with regard to

macadam. jMr. Welburn said setts were laid on
granite foundations—laid on 8-in. foundations and
w^ithout foundations. He should like to know what
the exjierience was with that wliere they split. Mr.
Hadfield recommended that they should prosecute in

Norwich in cases where they exceeded the regulations.

He might say they were taking steps to see they did

not contravene the regulations. The objection to

rubber tyres was their heavy cost. Mr. Hadfield also

referred to the method of constructing tar-macadam
roads. He recommended a tar coat over. Their ex-

perience in Norwich was that a tar coat took off. Mr.
Nichols had referred to the direction of arrows on the
.sign-boards. The reason for showing this one to the

right and one to the left was to keep the main road
on the top. If there were two roads they took the
most important one and placed it at the top. They
had never tried convex mirrors in Norwich.

KOAD CONSTRCCTION AND MAINTENANCES-
PRESENT AND FUTURE.

By Hectok F. Gtjllan, m.inst.c.e..

In submitting a paper on the subject of " Road
Maintenance—Present and Future," as requested, the
author feels some difficulty in ijresenting data on
scientific lines in dealing with a question of so varied
and complex a character, which is largely obtained
as the result of practical experience, and which mvist
vary within certain limits according to local conditions.
Scientific road maintenance is not only the mere con-
tinuance of an existing form of road surface by the
most approved methods, but should mean the pro-
viding of a road surface which is best suited for the
traffic it is called upon to bear having regard to (a)

cost of maintenance and cleansing, (6) economy in
regard to w-ear and tear on the traffic using same, (c)

noiselessness, and (</) hygienic qualities.

At the present time the road surfaces most generally
in use may be classified as follows : (1) Macadam water
consolidated ; (2) macadam tar-bound or pitch-grouted

:

(3) sett paving on existing foundations; (4) sett paving
on concrete foundations

; (5) natural asphalts on con-
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Crete foundations ; ^6) wood blocks (hard) on concrete

foundations; (7) wood lilocks (soft) on concrete foun-

dations. It mav also be mentioned that the following

varieties of the above road surfaces are being more

or less extensively used: Rocmac, an ordinary mac-

adam laid with a special binder of silicate of soda,

susar and carbonate of lime; "nidged." or close-

jointed stone blocks: Durax paving, and natural

;isphalt blocks (Limmer Company's).

To secure efficient road maintenance the quality of

the various materials used and workmanship em-

ployed must be carefully determined, and, along with

a systematic inspection, records should l)e kept of the

Mr. H. F. GuLLAN.
[From riwto by Lafayette.]

[Mr. (iuUan was educated at the Biikeuheud School, and
was afterwards articled to Mr. J. Harnett Harrisson,
M.ISST.C.E.. of Liverpool, cousultiug: engineer, and engineer
to the Eiver Alt Commisaiouera. While with him Mr.
(iiillaii wa3 engaged npon the design and construction of
Hood gates and other tlood prevention works, tlie erection
of warehouses and the construction of a large oil depot.
He was then engaged as assistant to Mr. Harry Footner,
.M.i.NST.r.E., late chief maintenance engineer of the London
and North Western Railway, and was for many years
employed on important engineering works, including the
strengthening and relining of Standedge ('anal Tunnel,
three miles in length, sea defence works, surveys of the
channel of the Mersey, an.l the preparation of schemes for
the strengthening or renewal of a nitmber of iron and steel
bridges. He left the staff of the London and North Western
Railway on receiving an appointment on the Imperial
Chinese Railway, under Sir Claude Kinder, m.inst.c.e..

K.C.M.G.. and carried out extensive railway constructional
works in Manchuria, returning home in 1900 during the
Boxer outbreak. Early in 1901 he was appointed chief
engineering superintendent of the works department of the
Belfast Corporation, having the entii-e supervision and
control of between 1,000 and 2.000 men. He has since carried
out a number of municipal works of an extensive and
varied character, including the construction of sewers, roads,
quays and buildings. Mr. UuUan is a member of the
Institution of Civil Eugiucera. the Royal Sanitary Institute,
and the Institution of Municipal and County Engineers.
Among others he contributed a paper on " Construction and
Maintenance within Large Cities : Choice and Method of
Surfacing," at the Second International Road Congress,
Brussels, 1910, and at the Irish Road Congress in Dublin, 1911,

a paper on " The Use of Mechanical Tests to Determine the
Relative Value of Various Stone for Road Construction and
Maintenance."]

intensity of the trafhc, wear and tear and costs, in

order to ensure good work and ascertain the relative

merits of various methods adopted.
In dealing with the maintenance of a road tlie first

es.sential is that the road, including the foundation,
shall be sufficiently substantial to support the traffic

l)assing over it, and where such is not the case, either
in patches or over considerable lengths, it will be
found to tend to ultimate economy to go to consider-
able expense, either in strengthening the roadway
generally or renewing the foundations.

WAIER-CONSOLIDAIED MACADAil ROADS,

which, at the present time, form by far the greater
l^ereentage of the road surfaces of the country, have,
on account of the growth of motor traffic of all kinds,
proved themselves to be, in spite of the greatest care
being exercised in the selection of the material and skil-

ful workmanship, in manycases altogether unsuitable.
[n several ca.ses the cost of maintenance has increased
during the last eight years as much as 100 per cent.

and along with this increase the nuisance arising from
dust lias become almost intolerable.

In selecting the stone for repair work the greatest
care must be taken to obtain a thoroughly hard and
tough material, and it luis been the practice of the
autlior for some years to test mechanically the stone
from various (juarries in a form of "rattler" machine.
The stone submitted for te,sting, after being broken t(j

a standard size, is carefully weighed and placed inside

the machine. The nuiul)er of revolutions per minvite
is imiformly regulated, and an automatic recorder
indicates the number of revolutions during the period
of the test. The stone is afterwards removed from the
cylinder and again weighed, and the percentage of

loss due to wear and tear ascertained. This machine
has been found to be of the greatest value in deter-

mining the wearing qualities of various stones.

After every care has been taken to determine tiie

wearing quality of tlie stone to be used in the main-
tenance of r-oads, there is yet one condition whicli
must be carefully ob.served, especially in the case of

road surfacing, in order to obtain entirely satisfactory
results—it is, ensuring that the material used over a
given surface is of a uniform quality. The indiscrimi-
nate use of two or more stones of different qualities,

even when relatively good, both in paved streets and
macadam roads, will be found to produce very disas-
trous results. On macadam roads in particular the
traffic will very soon find out the spots where the
softer material is situated. Where the surface begins
to wear down below the harder material surface water
will gather, slightly at first and gradually increasing,
with the result that the crust of the road is softened,
and the less hard material is subjected to the disinte-
grating effects of the weather to a'far greater degree
than the other parts of the road, thereby causing
further damage, and, in combination with the traffic,

the wear goes on daily in an increasing ratio, and the
general surface of the road rapidly becomes a series

of hills and hollows.

Before recoating a macaduui road Ihe custom is to
scarify the surface of the old road crust. After gather-
ing all loose material to the side, a coat of about 3 in.
of new metal is carefully spread, and before being
rolled the old material from the side of the road is

uniformly scattered over the new stone. This coat is

rolled dry until all the stones are firmly bedded in
liosition, and is then lightly sprinkled with water. A
coating of i-in. screenings or chippings is then spread,
the .screenings having been first damped. This coat
is then watered sufficiently to allow the roller to work
over the same without picking up the material, and
from time to time additional water is sprinkled until
the binding material has gradually worked its way
into the interstices. Two men are employed in front
of each roller lightly brushing the i-in. chippings so
that the surface is imiformly fed with the fine stone.
It is found that the screenings being damped before
use find their way more imiformly between the stones,
and that the fine materia] is not washed through the
new stone, but helps to close the road crust :ili)ng with
the coarser chippings.

The author is of opinion that in many cases the
quantity of water used in consolidating a macadam
njad is considerably overdone. In wet weather on flat
roads little or no water is necessary. In Ireland in
the dryest of summer weather not more than 3* gallons
lit water jier square yard of road surface is required.
The average quantity of water used last year on up-
wards of 220,000 sq. yds. was somewhat over 400,000
gallons, and works out at 1-84 gallons per square yard.
\ final coat of gravel, about J in. in depth, greatly
assists in finishing the road surface, and protects a
new road from the effects of traffic.

In the Nortli of Ireland, on account of the variable
climate, tar-.spraying has not met with any consider-
alile success. The greatest difficulty has been found
in carrying out the work during suitable weatlier, and
in many cases the mud arising in the winter from
roads which have lieen thus tarred has given a great
amount of trouble.

Except where very heavy traffic exists, on a properly
maintained ordinary macadam road a general patch-
ing of the surface should never be necessary, and
wliere, owing to exceptional circumstances, such re-
pairs have to be undertaken, the work should only
be done during wet weather. The method found most
satisfactory has been to slightly rough the surface of
the road requiring such repair, and to make use of
stone of lA-in. gauge, blinding the new surface with a
sufficient coating of i-'ni. chippings from which the
stone dust has not been extracted. These are care-
fully packed by the surfaceman, and all such patches
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are tightened lap twice or three times daily with a

i,rush: In ordinary wet weatlier, with proper atten-

tion, such patches will consolidate under the tiafhc

and beconii an integral part of the road surface in

about tliree days.

TAR-MACADAM KOADS, ETC.

\ very large number of methods are in operation

in" the i.'reparation of a tar-macadam or pitch-grouted

surface and the author, in submitting h.. remark

under this heading, wishes it to be understood that

e in no way do.^matises as to the best form of coii-

.struction, but rather desires to convey the principle,

which have guided him in arriving at his present

"'in "the manufacture of tar-macadam it is essential

that all moisture should he expelled from the stone

and that after it has become absolutely dry the heated

stone should be thoroughly mixed with the bo ling

tir preparation. The heat used for the drying of the

<;tone should be duly regulated, and the proper pro-

portion of boiling tar applied to thoroughly coat all

the particles of stone.
i . ,

In Belfast an ciitireW novel tar-macadam plant has

been devised by the author by which the resources of

a refuse destructor have been availed of for drying

and heating the stone and boiling the tar mixture

which if reauired. can deal with an output of 10 000

tons per anAum, and has been working with entire

satisfaction from June. lOKI.

The sreneral features arc as follows :
The stone sup-

plied f'om the quarries is delivered at a high level to

the drying towers. In its passage, by gravity, through

1 f^rsjrJai t^fMiii. iij** <!:«

tutinilaTtiM.lncliulJi^

l*j(tmuiror. «i> (y- P'r

(vfi^niiiTf >ani,or

d(222:|2
lOprmto

Diagram Showing Cost pek Annum of Vakious
Surface Mateeials.

the towers the stone is thoroughly dried and heated,

and passes out at the lower end into a revolving mixer.

Boiling tar, of sufficient quantity to thoroughly coat

the stone, is also fed into the mixer, and the whole

discharged at the outlet, thoroughly mixed, in the

form of tar-macadam.
To obtain the heat from the furnace gases before

passing up the destructor chimney a by-pass or loop

has been built alongside the main flue, and two

dampers or doors (one on the main flue and the other

on the by-pass) have been built in at either end to

icyulate the passage of these gases. Into the by-pass

a tubular air heater has been built through which, by
means of a fan, fresh air is drawn and driven forward

at a high temperature into the drying towers, where,

after passing through the stone, it tinds its way out at

tlie top of the towers. The temperature of the hot

air delivered to the drying towers is recorded by a

jiyrometor, and the heat requii-ed is regulated by the

opening and closing of the dampers in the flues, and
a cold-air inlet valve situated between the heater
and the fan.

A cylindrical revolving mixer receives the stone

from the outlets of the drying towers, and as tlie stone
jiasses into the mixer it is treated with boiling tar

delivered from one of a jjair of tar-boilers on eithef
side.

The power to drive tlie shafting and belting is de-

rived from the destructor engine.
Twin towers are provided to secure a continuous

supply of stone, the stone from one tower being drawn
while the other is drying and heating. This arrange-

ment also applies in the case of tar-hoiling, and should

it be required, there would be no difficulty in working

continuously night and day.

Tar-macadain may be laid upon an existing roadway

provided the levels of footpaths or abutting buildings

will allow. If this is not the case, the surface of the

existing roadway must be cut away to provide a suffi-

cient depth for the new coating of tar-macadam, the

formation beins left to correspond with the finished

camber of the "tar-macadam. The camber generally

adopted on a level tar-macadam road is 1 in 30, while

on an incline tl'.is may be reduced to 1 in 40, or even

I in 45. In the case of a tar-macadam road the foun-

dation must be sufficient to support the road traffic

independent of the road crust for at least twelve

months after the tar-macadam has been laid; there

is, in w-arm weather, a certain amount of "give" in

the crust, which, if the road is not to disintegrate as

a consequence of the traffic, must be entirely sup-

ported by the foundation.

Difficulty has been found in securing uniformity in

the distribution of the various sizes of stone in the

mass where the aggregate is prepared with mixed

sizes, with the result that the road surface wears un-

equally. It has therefore, been found desirable to

lay the material in three separate layers, the utmost

care being taken that all mater:al shall be uniformly

spread and rolled. The lioltom layer, being of li-in.

material, is first spread to a depth of 4 in. and com-
pacted by light rolling, the intermediate coat of 1-in.

material being then la:d 2 in. in depth, and the two

coats thoroughly combined by careful rolling. A
top coat of Hn. material is finally added and the

surface rolled until the whole crust is thoroughly
compacted. No advantage is obtained by an exces-

sive amount of rolling. Only sulficient material is

used in the lop coat to thoroughly key the surface,

and when finally consolidated the whole forms a
tar-macadam ciust 4 in. in thickness. After the

road has been laid from six to nine montlis the

surface is thoroughly cleansed, dressed with boiling

tar, the surplus tar being absorbed and retained by
covering off with a coating of fine stone dust. This
tar painting may be repeated every two years, and
greatly adds to the life of the surface crust.

In regard to repairs, it is of the utmost import-
ance that any patching should be carried out as soon
as the surface shows undue indications of wear,
always providing that the work is done in dry
weather. In executing such repairs the openings
are carefully tr.uimed down plumb from the surface
to an even tlepth, the whole is then thoroughly
cleaned and given a light coating of a mixture of

hot pitch and creosote oil and filled with 1-in. mate-
rial, suflicient i-in. being used to key the surface.
The patch is then either rolled or well punned solid.

In renewing surfaces it is well to deal with as long
lengths as possible, the method adoxjled being the
same as used in patching. In no case should the
wear be allowed to extend below the finishing coats.
The life of a tar-macadam road varies in ratio to

the intensity of the traffic, and lias given best re-

sults in suburban roads. In the centre of the city,

where subjected to heavy traffic, the results have
not proved satisfactory. The author is, however,
doubtful whether this is not due to defects in foun-
dation rather than to failure in the wear of the tar-

macadam surface crust.

sett paving on existing foundations.
The author has a considerable mileage of what

may be termed second-class streets, through v^hich
a large amount of heavy traffic passes, paved with
setts upon existing foundations. These setts are
usually 6 in. deep, 3 in. broad, and from a in. to
7 in. in length, either of granite or whinstone. In
most cases these streets were originally either ordi-
nary macadam or boulder paving, and in conse-
quence of the development of the district have been
converted as indicated. In the case of a macadam
road, sufficient depth is obtained for the new paving,
and the old roadway trimmed off to the required
contour. The setts are paved on a J-in. bed of
cowipo. formed of 4 parts of sea gravel to 1 of cement,
and jointed with a grout of 3 parts of sharp sand to

1 of cement. In the case of replacing boulder
paving w^ith setts the same method is adopted, with
the exception that the setts are frequently bedded
in the sand from which the boulders are taken, and
grouted in cemeu*. Tliis class of carriageway forms
a very serviceable and economical roadway, and
although not having the apjearance of better-class

paving, provided the foundations are suitable, will

withstand very considerable traffic. This paving.
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however, suffers considerably under traction engine
traffic.

SETT PAYING ON CONCRETE FOUNDATIONS.

In main thoroughfares and important streets tra-

versed by heavy traffic of all descriptions, sett

paving on concrete foundations is found the most
serviceable. The concrete bed should be from 6 in.

to 9 in. in depth, varying according to the subsoil:

and having regard to the development of heavy self-

propelled traffic, the author is inclined to advise

that in no case should the concrete be less than 9 in.

in depth. As mentioned before, the stone for sett

paving is specially tested and selected, the require-

ments being a tough stone which at the same time
will not become unduly slippery under horse traffic.

The standard size of setts used in Belfast is 4 in.

square on head and Gin. in depth, truly dressed on
all surfaces, so that the setts can be paved on either

end; the setts must be squared and dressed to the
exact measurement (4 in. by 4 in.), and the varia-

tions in depth must not exceed J in. The 4-in. sett

on the surface affords greater foothold for horses,

while, as compared with cubes, the extra 2 in. dei)th

in the sett secures greater power of resistance to

the rolling action of the traffic and breaking of the
bond. The setts are paved upon a 1-in. bed of

roughly make good tlie jointing in order to prevent
fractures appearing in tlie road after the work has
lieen finished. This form of roadway is usually laid

and maintained by various companies who speciali.se

in this material. The camber of an asphalt road

should not exceed ] in hO.

WOOD P-WING,

like sett paving, is laid upon a bed of concrete, and,

like asphalt, the surface of the concrete is truly floated

in cement to correspond with the finished contour of

the roadway and the wood blocks directly laid on
to the cement surface.

The sizes of wood blocks as laid in Belfast are 9 in.

by 4+ in. by Sin. All blocks must be of thoroughly
well-seasoned wood, free from shakes or other defects,

and cut to exact sizes by machinery. In the case of

softwood blocks creosote oil is forced into the blocks
under pressure. Not less than 10 lb. of creosote oil per

cubic foot of timlier must be absorbed during the pro-

cess. All blocks are examined and passed by the

corporation inspector liefore being creosoted, and the

inspector must also satisfy himself that the specified

amount of creosote oil has been absorbed by the

timber. Hardwood blocks, before being laid, are

dipped to a depth of Jin. in a mixture of pitch and
tar or creosote oil, and an expansion joint left on

TABLE No. 1.

Table showing the Compar«iive Cost of tabious classes of Eoad Svrfacixg, h.vving kegakh to Fikst Cost, Capital Charge.- wi
SUCH MAT BE INCLUDED, AND COST OF MAINTENANCE, CLEANSING, AND RENEWALS PER SQUABE YARD PER ANNCM FOR A PERIOD OF 20 Yf

Renewals. TotalCos persq.yd.

Average
Life

Years.

First Cost
per sq.
yd-

Capital
Charges

per

Main ten.

ance per
sq. yd.
per

Cleansing
persq.yd

perSurface Materiiil. Average
cost per sq
yd. per

Total Tost
persq.yJ.

for
2) years.

Per
Annum

For
:Oy«,rs.

Kemarks.

Water-consolidated
Macaflara

(ou existiugr foundations)
Variable

S. it.

See Main-
tenance

Nil
to

12

d.

1

to
3

See Main
li. .1.

teuance
to

21

.«. .1.

to
35

Tar Macadam
(on existing foundations)

« 2 11

to
4 6

Nil 1

to
.3

1

to
3-5

1-4

to
:;-13

2 4

to

4-r>

to
12-:;o

to
-20 7

-\11 charges paid for

,
out of Reveuue.

Sett Paving
{on existing foundations

)

15 7 Nil 2 ;;-o 1-t) 2 <i 11 19 4

Sett Paving
(exclusive of concrete

foundations)t

•40 11 0-5 3-5 1 1 c, 11) 4 •The First Cost is eu.
tirely paid out of

Capital in 20 years'
period, remaming 2)

years free of all C:i; ;-

tal Cliarses.

Natural Asphalte
(exclusive of conoietc

foundation«)t

10 CI 12-fH i;-ii 2-., - - JO-IIS 54 11-0 First Cost and Renewals
paid out of Capital.

Uardwood
(exclusive of concrete

foundivtions)t

15 12 12-511 :;o i-0 " I0'.50 32 6 Do.

Softwood
(exclusive of concrete

foundations)t

12 11-17 40 4-5 lll-(i7 32 IJ-l I)...

i9m. concrete foundation, including < vatiou, Ac, costs 6/- per square yard. To repay Capital Charges
pence per square yard per annum.

I additional 5-OIJ

compo. formed of 4 parts of gravel and 1 part of

cement, and again grouted with compo. of the same
strength. Seven days are allowed for the jointing to

set before the traffic is permitted to pass over the

new paving.
The camber of a sett-paved roadway should not

be greater than 1 in 50. In some cases the sett

paving is grouted with a mixture of pitch and tar.

This has the advantage of allowing the traffic to

pass over the loadway as soon as the jointing has
become thoroughly hardened. With properly
.selected stone this form of pavement will last under
the heaviest traffic for fifty years, the setts during
that period being once repaved with the lower ends
upwards. At the present time there are in Belfast
.several heavy-trafficked streets near the quays which
have been laid between forty and fifty years. Beyond
this repaving, such repairs as are necessary cost on
an average slightly less than -Jd. per square yard
per annum.

NATURAL ASPHALT, HARDWOOD AND SOFTWOOD
PAVING.

Where sett paving is found undesirable owing to

the noise caused by the traffic, natural asphalt, hard-
wood or softwood paving may be found suitable.

For heavy traffic a coating of 2-in. asphalt should
be laid, and care taken in spreading where
jointing up to asphalt already hardened to tho-

either side alongside the kerb to allow for the expan-

sion of the wood when the roadway becomes moist.

The width of expansion joint allowed is approximately

one-ninetieth the width of the paving. To prevent the

space being filled with dirt the joint is loosely closed

in with puddled clay.

The author's experience in the case of hardwood
paving (Jarrah and Karri) has been that the expansion

and contraction is greater and more difficult to deal

with than in the case of softwood (Baltic redwood).

Both cement and pitch have been used for grouting

wood pavement, and in spite of the great advantage

that pitch has over cement in allowing the immediate
use of the road as soon as the surface has been

thoroughly grouted, the author believes, especially in

regard to hardwood, that cement grouting gives a very

much more satisfactory result as regards the smooth
wearing of the surface, particularly after some years"

wear, than does wood pavement grouted with pitch.

In some instances the pitch mixture, probably owing
to its not having been sufficiently hard, with the

vibration of the traffic in hot weather, has worked
downwards and found its way under the lower sur-

faces of the blocks, thereby raising individual blocks

above the normal surface level.

To finally determine the relative merits, a roadway
in which the traffic is uniform from one end to the

other was selected and paved with Jarrah wood blocks

in May, 1907, one half with pitch grout, the second
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half with cement uTOui, and careful observations have

l)eon made since. For the first three years no differ-

ence was noticeable. At the end of the fourth the

difference was so extremely slight that a person would

not have noticed the chancre without having his atten-

tion called to tlie difference. At the end of the fifth

year the chanse was more apparent. At the present

time, although the section of the roadway grouted with

pitch is in very good order, it is distinctly more un-

even than the cement-grouted section, on which the

youngsters of the neighbourhood disport them.selves

on roller skates when they are able to avoid the atten-

tion of the police.

As regards repairs, hollows appearing in the sur-

face are mainly dvie to defective or soft blocks; the.se

are cut out and sound blocks inserted with as little

delay as possible. A stock of old blocks is kept for

this purpose gauged to various depths, so as to fit in

with the actual depth of the wood paving at the time

that the repairs are required. No very serious diffi-

culty has been experienced in Belfast in summer
weather in regard to open joints, but on hot days a

special water service is given to all wood-paved road-

ways. The gravel used for gritting the surface is

specified to pass a 1-in. screen, tlic stones being

rounded and about the size of peas.

STATISTICS.

A large amount of care is taken in the compilation

of records as to the qualities of materials used in the

construction and maintenance of roads, and also as

to the maintenance cost of each road individually.

Every water-consolidated macadam road in the city

is scheduled in a Macadam Eoad Journal, and all

charges, both in regard to materials and workmanship,
are returned weekly from each district and posted in

this journal against the respective roads on which
the work has been done. By this means an accurate

record is maintained which proves of the greatest

importance and use in determining, not only the

merits of any special materials or methods that may
be employed, but also if the cost of the maintenance
of the existing surfaces is the mo.st suitable and
economical having regard to the traffic each road is

called upon to bear.

With regard to the construction of tar-macadam
roads, for some years a register has been kept in which
is recorded:—

(1) The date when tlie tar-macadam road was first

laid.

(2) Particulars of the original roadway.

(3) Superficial area dealt with.

(4^ Thickness of tar-macadam surface.

(5) Tonnage of materials delivered.

i6) Number of square yards per ton of each size of

tar-macadam used.

(7) Cost of scarifying and pre|iaring foundations, in-

cluding removal of materials.

(8) Value of old materials.
(!i) Total nett cost of preparing foundations, with

cost per square yard.

(10) Cost of laying tar-macadam under the following
lieads: (o) Labour, (h) cartage, (<-) uiatorials, (>/) mis-
cellaneous charges.

(11) Total nett cost of the work.
These items are again worked out to cost per square

yard. The condition of the w-eather during the pro-
gress of the work is also recorded, and any special
remarks entered that may be of future value. Refer-
ence to this register from time to time has been found
of the greatest value in investigating and analysing
the behaviour of the various road surfaces. A careful
record is also made of all repairs done to each road,
so that the actual maintenance charge in each case
may readily be ascertained.

CLEANSING.
In connection with road mainlcnaucc, it must bo

emphasised that it is of the utmost importance tliat
every care and attention should be given to the
cleansing of road surfaces, as, if cleansing is not
done with due regard to the proper requirements of
the road, a very large amount of waste and damage
will accrue. This especially applies to water-
consolidated macadam roads. All surplus mud
should be removed without delay. An undue amount
of s veeping, especially in dry or frosty weather, or
on a newly made road, causes serious damage by
the removal of the binding material in the road
surface.

The greatest care should also bo exercised in the
cleansing of a newly paved street so that the joint-
ing material is not di,sturbcd by the operation; also

in the case of wood pavement it is of great import-

ance that a thorough and sy.stematic cleansing

should be maintained, the refii.se being removed
either to orderly bins or in barrows. It will be

found necessary at times to wasli the surface of the

roadway, this being usually done at night, and, as

has already been mentioned, the wood pavement
should be thoroughly watered during hot or windy
weather to protect it from the effects of shrinkage.

In order to indicate the most suitable form of road

surface from an economic standpoint. Table No. 1

gives the comparative co.«t of various classes

of road surfacing, having regard to fir.st cost, capita'

charges, where such may be included, and cost ot

maintenance, cleansing and renewals per square
yard per annum for a period of twenty years. See
diagram, which further illustrates this point.

Ovving to liuctuations in the price of materials and
wages due to local conditions, maximum and mini-
mum figures are given for water-consolidated mac-
adam and tar-macadani roads. Should, in excep-
tional cases, the range provided not be found suffi-

cient, other figures may be supplemented and con-

ditions ascertained.

In comparing these figures, which represent
present-day costs, with those of road surfaces of a

more permanent nature, allowance should also be
made for the advance in price of materials and
wages which must take place during the period
under consideration. Talsle No. 2 gives the cost
per mile per annum of a road 18 ft. wide, surfaced
with the materials scheduled in Table No. 1, and
more clearly indicates the comparative maintenance
expenditure involved.

TABLE No. 2,

Siirrncc Material.
Cost per square
yard per annum.

Cost per Mile per
annum of roadway

18ft. in n-idth.

Water - coQBoHdated mac-
d.

3-00 to 21 00 £132 to £921
adam on e.xietioff founda-
tions

Tar macadam on existinj^ 1-60 to 13 36 £202 8s. to £B13 8b.

foundations e s. d.

Sett paving on existing ll-OII 484
foundations

Sett paving exclusive of 11-60 610 8
concrete foundations

Natural Asphalte, exclusive 20-99 023 2 4,

of concrete foundations
Hardwood, exclusive of con- m 60 868 (I

crete foundations
Softwood, exclusive of ccm- i;i-67 805 9 7

Crete foundations

9it]. concrete foundation, including excavation, Ac, at 68, per Rqnare
yard (first cost), repayable in 20 years = £322 128. lOd. per mile.

Ea»eof
haulage.

Surface Material,
Noise-

lesaness.
Hygienic
qualities.

r,

3

6

2
1

4
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/i/iic, 1913, Hector F. GnuiH, m iJtsT.c.E.

Having carefully considered the question of road
maintenance in respect to various surfacing mate-
rials from a purely economic standpoint, it becomes
necessary to consider the probable future develop-
ments, not only in respect to a particular road, but
also to the district through which it passes, and the
requirements in regard to same. One factor which
the author feels at times hardly receives the atten-

tion it deserves is the direct saving of wear and
tear on all classes of vehicular traffic due to the
substlitntion of a suitable road surface in the place
of one that has become effete, and also to the saving
on adjoining road surfaces liy the diversion of traffic

on to the new road. Again, the hygienic qualities

and noiselessncss of the materials selected, in rela-

tiion to the traffic and needs of the locality, must be
carefully weighed. The values of these factors can-
not be expressed l)y any mathematical formulie, but
nevertheless on the accuracy of the conclusions
arrived at largely depends the success or failure of

a general system of road maintenance.
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DISCUSSION OF MR. GULLAN'S PAPER.
ilr. A. E. Collins (Norwich), in moving a vote of

tlianlv.s to the author, .said he would like a few more
details of the ."^tone drying. The paper was prepared

by a man of wide experience, and would be extremely
valuable.
Mr. H. J. Clarson (Tamworth) seconded. He him-

self had 200 miles of road, chiefly of a rural character,

and during the last two or three years he had taken

to tar-macadam. They had very heavy traction en-

gines and motor lorries over their roads. He knew
that in rural districts the bulk of the roads were pre-

viously made without any foimdation at all. He found

slack made a pood foundation, then a good coat of tar.

and then on top tar-macadam.
Mr. O. E. Winter (Hanipstead) said he was sur-

prised to find ordinary water binding was still used
as a final treatment. He had tried various dressings

of tar-macadam, and his experience had been {hat

the best dressing was f-in. shingle and sand. With
regard to the experience in Belfast as to hardwood,
he was rather surprised as to the result of the experi-

ments as to grouting with cement. He left ^\ in.

between the blocks and used a mixture of bitumen,
and he found it a better material. With regard to

hardwood paving generally, he thought it was pre-

served to a very large extent, after being down three

or four years, by a dressing of hot tar and sand. Dur-
ing the last eight years he had abandoned the use of

ordinary hardwood in favour of sectional blocks, and
they gave very satisfactory results indeed. They w-ere

l)ut down about eight years ago, and, notwithstanding
the very heavy traffic—about 10,000 vehicles in twelve

hours, omnibuses, &c.—they were so satisfactory that

they were extending them over all the areas where the

traffic was of a heavy class.

The Chairman (Mr. H. T. Wakelam): What is the

wood used ?

Mr. Winter: Jarrah. With regard to the rela-

tive merits at the end of the paper, he was rather

surprised to see softwood and hardwood put last of all

as regarded hygienic qualities. The sectional wood
paving should be classed first or second from the
hygienic point of view.
Mr. T. S. PiCTON (Eccles) said that in Eccles,

after the tramways were laid in 1875, W^elsh
granite setts were used ; when they were reconstructed

for electric trams Brundrits were used, and he could
certainly say that he had not had the experience of Mr.
Blair. They had not been broken in the centre, and
yet they had weights up to 70 tons passing over them.
He thought it might be not in the foundation but in

the quality of the setts used. He would not recom-
mend surveyors of the South to use tar-macadam.
His experience w-as that it was not suitable for heavy
motor traffic.

Mr. R. J. Thomas (Bucks) hoped the county sur-

veyors would bear in mind that the sy.stem adopted
by the Road Board of estimating traffic at per yard
width of highway was not at all accurate in relation

to country roads, for the reason that if they took the
cen.sus of traffic as he had done lately on an 18-ft.

country main road they would find a very large pro-

portion of that traffic went to the centre of the road.

Therefore, in making representations to the Road
Board, do not give the Road Board per yard width of

highway; take the maximum and minimum. In liis

census he found 75 per cent of the traffic traver.sed

the centre. On other highways, on which there was
less traffic on the centre, it was 8.3 per cent. The less

traffic there was on the highway the greater proportion
of that traffic kept in the middle of the highway, and
that was a serious matter for country road surveyors,
because it was the centre of the roads that went con-
stantly. In towns the traffic must be distributed.

Mr. W. Stubbs (Blackburn) said he knew the Eccles
ilistrict. He laid the setts himself, and they were as
good to-day as when put down in 1876. It was a Pen-
maenmawr .sett. Some mention had been made that
dayof concrete foundation. He did not altogether agree
that a concrete foimdation was right. In the district
he represented (Blackburn) they had as heavy traffic

as any in the country: repeatedly they had boilers
*) tons in weight ; granite setts had been simply
cru.shed out when on concrete. Where a macadam
foundation was put it was practically as good to-day
as when put down.
Mr. GuLLAN said he was very well pleased at the

reception his paper had received. With regard to
what Mr. Collins asked as to the heating of stone, it

was taken up an inclined road that was used for bring-
ing refuse to the destructor. There were twin towers,
and the stone was thrown into the towers and fell by

gravity. Tlie towers held about 20 tons each. They
worked them alternately. They regulated the heat.
He never allowed it hotter than 180 deg. Fahr. Mr.
Clarson had referred to a machine he used on the
ground. He should like to know it it was effective in
wet weather. Mr. Winter had referred to a gravel
coat on a macadam road. He might say the reason
for that was that they found it useful in preventing
the stones being broken up when newly made. They
had found it very effective. He had not tried any
bituminous mixture, and would be very pleased to

know the names of makers who provided it. He was
inclined to try some himself. With regard to sec-

tional blocks, he had not used them, but he under-
stood the cost was very high. He should like to know
their cost as against ordinary hardwood blocks, be-

cause it .seemed to him suburban towns must be
limited in road construction. He understood sec-

tional wood blocks cost somewhere about 21s. a yard.
(A Voice: Oh, no; lis. 6d. to 12s. per yard.)

Mr. Hadfield: In Sheffield, lis.

The Chairman: 16s. a yard.
Mr. GuLLAN, continuing, said he quite agreed with

the remarks of Mr. Stubbs on the quality of stone.

With regard to macadam he reserved judgment, be-
cause he had a case of his own where he had very
heavy traffic; he put down macadam and it stood.

As regarded Norwegian stone, his own experience was
the same as others, and as Mr. Stubbs knew well they
were forced to buy. There was great difficulty in get-

ting supplies.

The Chairman : You mention a rattler.

Mr. Gullan: It is my own invention. The Road
Board already have one.

:\rODERN ROAD MAINTENANCE.
By R. DEtrMMOND,

County Road Surveyor, Renfrewshire.

\From rhoto hy Ritchie. Paialcy.]

[Mr. Drummond has had about thirty years' experience

as a county road surveyor, twenty-three years of this time
having been passed in Renfrewshire.]

The question of road maintenance is the most im-

portant one road engineers have to consider at the

present time, and this applies more particularly to

county and rural roads. Roads within burghs, or in

the vicinity of cities and towns, are in a different

category; they are stronger, and usually there is

sufficient money to copo with any expenditure neces-

sary to keep them in proper repair.

A new- order of things has arisen—goods, mer-
chandise, farm and dairy produce are now trans-

ported long distances over roads hitherto little used.

The vast and rapid development of mechanically
propelled traffic has created an imperative demand
for improved road surfaces to withstand the tear and
wear of modern traffic, especially where the commer-
cial vehicle is most in evidence, and the old n;ethod

of surfacing known as the " water-bound " system
has had to give pride of place to other methods. It

is generally agreed that some form of cementitious

or bituminous compound must now be i<sed for

binding the materials forming the surfaces of mac-
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adaiiiised roads. Wc ai)pear to have reached a half-

way -stage; we are off witli the old, but have not yet

determined as to the ultimate nature of the new, to

meet modern requirements.

Trial lengths of road surfaces laid with various

materials, under the auspices of the Road Board,

have been laid at Sidcup. Fulham, and Wandsworth,

and the results are being carefully watched and noted.

There is nothing definite, however, to be gleaned from

the interim report recently issued, beyond the fact

that the bituminous compounds are showing up best.

Besides these official tests, much thought and care

has been exercised in making experiments and tests

all over the country, and a vast deal of information

has been obtained" from practical experience and

recorded.
. . , , xi

Beyond certain well-defined principles, and the

knowledge of the properties of the various materials

that may be used, there are local circumstances-

such as climate, rainfall, nature of local stone, cost

of importation of superior materials, and the ability

of the ratepayer to find the wherewithal—to be taken

into account in determining what is the proper thing

to do regarding modern road maintenance. At

present there are

THREE V.ELL-DEFINErD METHODS:

(o) The water-bound or ordinary macadam, having

the binding material in the shape of chippings same

as matrix, and which may be made waterproof by

surface tarring; ('>> tar-macadam ; (c) pitch-grouting.

The use of mud and water in connection with the

water-bound or ordinary macadam has practically

been given up. and because of this the term water-

bound is a misnomer. Water may be required to

the extent of softening a hard surface preparatory

to scarifying and preparing the old surface for the

new coating, but to deluge a road with water during

metalling and rolling operations may cause serious

injury to the foundations.

For renewing the surface of ordinary or water-

bound macadam on all roads carrying medium and

light traffic, the following method has been found in

practice to work well. Lightly scarify the old sur-

face, rake, and firmly roll before applying the new
coating. The scarified surface gives grip to the new
metal and prevents creeping. On hilly roads, or

even where there are any undulations, the coating

should be laid from the lowest point upwards; this

precaution is of great help in packing and keying

the interstices with the smaller-sized metal. No
traffic whatsoever should be allowed on the metal

until properly keyed and consolidated. In the winter

montlis no water is required—the natural moisture

should be sufficient; the work is carried out with a

view to its being surface tarred in the spring. In

summer the surface tarring at once follows the con-

solidation of the metal, so that the binding and
waterproofing of the surface is secured, and also

abatement of the dust nuisance.
Previous to the introduction of this practice in the

writer's district the renewal of the main roads was
on an average basis of four years, with the method
described above, and by repeating annually the sur-

face tarring it is found that the average life of the

roads has been increased fully 50 per cent, with the

added advantages of dust abatement, saving of

scavenging, cleansing and watering, and general com-
fort of all road users.

The method described is the simplest and cheapest
form of obtaining a bituminous-bound road surface,

and is quite effective for all kinds of ordinary traffic.

The additional cost is about 25 per cent, and in view
of the small cost for which water-bound macadam
can be renewed, as compared with the cost of tar-

macadam or pitch-grouting, the writer is of opinion
that surface tarring, where properly applied, is ful-

filling a good and useful purpose, and from experi-
ence can say that the ordinary trafficked roads in
his district have been much improved, although
now carrying much larger traffic than formerly. To
maintain road surfaces to carry

TRACTION ENGINE AND HEAVY MOTOR TRAFFIC
is a very serious problem indeed, and there is

nothing for it but to surface with the best possible
material to be got. There can be no half measures,
and it is in cases of this kind where a laboratory
test would aid in the selection and application of
the best material. For roads carrying a heavy
traffic tar-macadam and pitch-grouting are usually
applied, and both have been found to meet the re-
ijuirements, if laid under proper conditions and

according to the general directions and specification

prepared for the iRoad Board.

It should also be mentioned that whatever mate-

rials are used, or system of renewal adopted, the

road must have a thorough system of under and

surface drainage. The open side ditches within the

road fences should be piped, subsidiary tile drains

laid along the line of the water channels to keep the

foundations dry, and the trenches filled up with large

rough stones, for the purpose of acting as a side re-

sistant to the roadway.
In the past, when only light traffic came upon

the roads, the road surfaces appeared to hold together

from their own friction. Ditches of varying depths

were dug along the road sides, broad and somewhat
deep water channels were cut between the metal

bed and the grass verges, and it not infrequently

happened that these ditches and water chancels

became reservoirs of stagnant water, all tending to

keep the foundations soft and water-logged. No road

can be properly maintained under modern conditions

until these open waterways are done away with,

and the sides or verges made up so as to form a sup-

port to the material forming the carriageway.

An important factor in this question is the train-

ing of

SPECIALISED WORKMEN,

who require to have a thorough knowledge of the

work entrusted to them, and to be supplied with

suitable tools and appliances. Without a staff of

properly trained men it is impossible to have good
work carried out and the best results obtained. In
a great many districts the work of maintaining the

road is carried out by contract. Regarding this

there should be no uncertain sound; the labour must
be under the direct control of the road engineers. In
this respect it is advisable that suitable housing be
provided at convenient centres, as men often have
to travel for miles to their work.
Having regard to the nature and volume of traffic

upon the roads, and in the interests of the general

public, it is now essential to patrol the King's high-
way as systematically as a railway. The problem of

modern road maintenance is a complex one. and
the choice of surfacing materials is regulated or

determined by so many varied circumstances that it

is impossible to lay down or attempt to fix rules lead-

ing to mathematical conclusions. The materials to be

used must be of such a nature as to give a smooth
and compact or homogeneous surface, as far as pos-

sible dustless, and capable of efficiently carrying
whatever lawful traffic may come upon it.

The construction of surfaces wifth

BITUMINOtrS MATERIAL

fulfils these conditions. The surfaces are resilient,

comparatively noiseless, and reduce to a minimum
all attrition or interstitial wear, and are also of great
value in reducing the effects of vibration. The
vibration of fast travelling vehicles is very destruc-
tive to macadam surfaces, but is largely counteracted
by the resiliency of the bituminous formation.
Another feature in the use of a bituminous binder is

that much smaller sized stones may be used, the mass
of the crust of the road is more compact, there is

little or no risk of attrition being set up, as in tihe

case of larger stones, and the whole is absolutely
waterproof.
With the present knowledge available, the main-

tenance of roads by means of surface tarring on ordi-

nary macadam for light and medium traffic, and
for heavy traffic tar-macadam or pitch-grouting,
appears to give a satisfactory solution for modern
requiiements, and road engineers may continue to

use these methods until the laboratory can show a
better and more economical form of materials. .

The author feels that he cannot close this paper
without suggesting the necessity of something being
done to revise the scale of weights carried by heavy
motor cars on steel tyres. The diameter of the wheels
is too small, and tyre width is not sufficient compen-
sation for lack of an increase in diameter. If they
only caused fair wear and tear none of us could
complain ; but instead, as we all know from experi-
ence, they are very destructive, and it is hoped that
the Legislature may see fit to deal with this question.

DISCUSSION OF MR. DRUMMOND'S PAPER.
In the absence of iMr. Drummond th« foregoing

paper was taken as read.
Mr. W. J. Hadpield (Sheffield) proposed a vote of

thanks to the author, and said the paper dealt, to %
great extent, with water-bound roads.
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yir. A. K. Collins (Norwich) seconded. He had
tried smaller stones instead of large. There was no
doubt about it, it gave a smoother surface ; but what

they wanted to know was whether the durability wa>
to be compared with large stones.

ilr. ,W. NisBEi Blair (St. Pancras) said he would
give the information which he had given once before.

In Septemljer or October three years ago they made tw'o

roads—one with 2-in. granite, nearly 2i-in., and in the
other case, IJ-in. and l-in. They were both rolled and
grouted with a bituminous preparation. The larger

stone proved to be a complete failure. The road made
with the smaller stone-ron the bridge leading to

Euston station—was now in perfect condition. They
were both made at the same time, not in different

weathers.

Mr. R. J. Thomas (Bucks) supported the motion,
and expressed a hope that in the near future they
would get a standard adopted, so that they would be
able to discuss the question of metal from one basis.

Mr. A. Burton (Stoke-on-Trent) said they had tried

to mix the stones—2i-in., IJ-in. and f-in.—and he
found this had had a very good effect. They got a

more compact macadam, and it was very much better

for tlie surface. With regard to tar-niacadain lie did
not know whether any of the other members had ever
tried the process of making the tar-macadam in the
ordinary way, heating the stone, putting it out to
weather, and then, before using it, breaking it up and
remaking with a quantity of properly prepared tar.

It was serviceable, and the surface proved to be more
compact than the other tar-macadam. Others, per-
haps, might improve on his suggestions.

Jlr. W. J. Steele (Newcastle-ou-Tyne) said what
they wanted to get was an absolutely watertight sec-
tion. He did not favour pitch-grouting.

Mr. H. F. Gullan (Belfast) said he had found con-
siderable difficulty in grouting tar-macadam. At the
first operation he had tried stones passed through
towers—2J-in., l.J-in. and i-in.—but he found the
heavier stones got to the bottom. Then he graded his
stones. Another difficulty he found was that the tar-
macadam ran down to the edges of the road, and for
that reason he adopted the plan of laying three layers.
He did not know wliether that was the experience of

others. (Yes.)

The resolution was carried and the meeting ad-
journed.

THE TOWM-PLANNINC CONFERENCE.

The Mayor of Yarmouth, at the opening of the
town planning conference, welcomed the delegates,

and assured them how much the corporation appre-
ciated the choice ol Yarmouth for the gathering.
They would do everything they could to make their

visit to Yarmouth pleasant for them.

The President (Mr. J. W. Cockrill) said: It

gives me very great pleasure to welcome you to this

town to-day. There will be a few things to interest

you. especially in the old walled town, which at one
time provided homes for a much larger population
than at present. From a town planning point of

view the market-place, with the Church of Saint
Nicholas at its north end, gind the quay, w'hich forty

years ago had a splendid avenue of elms along the
whole length, may be considered very satisfactory.

Both market-place and quay were lined with good,
substantial, well-proportioned buildings. Alas

!

many of them were so " improved " sixty years ago
that all the character was taken out of them. The
town which has grown up outside the walls you will

see as a place of lost opportunities in town planning
matters, especially when it is remembered that little

more than a hundred years ago all the land sur-

rounding the walled town, nearly 2,000 acres in ex-

tent, was unbuilt on, and was entirely corporation
property. Between 1800 and 1875 Yarmouth took on
its present foim. Some really good attempts were
made at planning on what to-day would be recog-

nised as satisfactory lines. Builders seem to have
been in a hurry to get to work, Init w'ould not erect

the class of house laid out on the plans, and the
land passed into hands which produced results not
altogether to be desired. Medical opinions for more
than a century have been in favour of Yarmouth as
a health resort, and with its natural advantages of

sand, sea, sun, and salt air, there is hope for the
town in the future, and the possibility that the
acres of its estate unbuilt on may see ordered pro-
gress, while the Town Planning Act, properly ap-
plied to tlie privately owned land, should secure that
considerably more care and thought is put into its

planning and ' development than has been the case
in the past.

My pleasure at meeting you to-day is enhanced
by my belief that there are gathered together here
the largest number of practical British town planners
which have yet met—men with actual schemes in

progress who can give us details of their work, the
result of which in a short time will be to give
us roads which lead somewhere, open spaces
placed where they are wanted, and acres of vegeta-
tion sweetening the air and providing refreshment
to tired eyes. The Act of 1909 has created

AN ENTIKELY NEW ATMOSPHERE,

giving hope and possibilities where previously there
were neither, and has shown that there are those
capable and willing to deal with the problems it

has introduced. This is proved in the earnest discus-
sions which take place at the various societies and
institutions trying to further the cause, as well as
the literature w-ith which the market is now so well
provided. The author of the Act must be gratified

at the way in which it has been received, and there

is no doubt that his work came at the right time
and was much needed.
The part that this institution has taken in the

matter has been considerable. The meeting held at
Liverpool in 1907, under the presidency of Mr. J. A.
Brodie, was the first to devote a large proportion of

its time to town planning, and now at nearly all our
meetings, either in the districts or at the annual
gatherings, some paper or discussion is provided
which adds to the sum of knowledge being gathered,
while the meeting at West Bromwich two years ago
made a really substantial mark in the history of the
subject. The difficulties which the officials who
must enter upon this work have to contend with are
the ideas which inevail that the adoption of a
scheme means spending money and adding to the
rates, while the speculator fears that his profits will

be iuterfered with, dreading that he may not be
allon-ed to squeeze a house on to the sixtieth part
of an acre of land, and that it will not be possible
for him to continue the stereotyped plan outside
which his mind sees no chance of making a profit.

He has yet to learn that overcrowding is not profit-

able, not having studied the dozens of articles and
papers appearing in the public Press which clearly
demonstrate this point. The garden cities and
suburbs springing up in all directions show that
well-built, well-planned houses can be constructed
as cheaply as the badly-built, ill-planned house now
so common.
The cost of town planning in the early stages need

not be great, and is very small compared with the
money spent in street widenings and the provision
of open spaces, which would have been saved if

fifty years ago there had been the possibility of

laying out the areas round the towns. It will be
no exaggeration to say that a shilling in the pound
is added to the rates in many towns by the want of

forethought and the need of powers. The advan-
tages conferred by the Act are so great that all its

clauses should have been compulsory. It is our

DUTY AS OFFICIALS

to show that in giving ample space, and by careful
laying out of the ground without overcrowding, the
best interests of the owners and public are served,
and that such laying out pays better in the imme-
diate future than the methods now prevailing.

Would Bath or Edinburgh, Bournemouth or Ea.st-

bourne be the attractions they are if wise fore-

thought had not been exercised in laying them out.'

In this connection the squares of London provided
by the owners of the land have not only made
London one of the mo.st attractive cities of the
world, but have i^aid the landowners fully for their

forethought, and was described recently by the Pre-
sident of the Local Government Board as enlightened
self-interest.

It has been the fashion to eulogise the town plan-
ning work of the Continent and to disparage English
work. Continental nations have certainly got a

good start of us in the way they have secured the
land surrounding their towns and cities. They have
had large and correct ideas in laying out their parks,

gardens and thoroughfares, and in providing noble
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frontages to their buildings. But the majority of

the dwellings for the people in towns have been

squeezed in at the rear of tall buildings with no

through ventilation, the occupiers being almost able to

shakeliands acrosscourts five, six or even seven storeys

in height. Recently they have realised that the Eng-

lish method of separate dwellings is by far the best,

and more tlian one town planner from the Contment

has come to study our methods and work. In all

that has been said and done in this matter one sees

the possibility that a change may be coming over

uhe spirit of this age in which sordid utilitarianism

and commercialism now have full sway, and we may
hope that the time is not far distant when people

may feel that it is better to provide more pleasant

surroundings for themselves and the workers in our

large towns than exist to-day. Hardly a day passes

without some paper reporting that in the country

districts a parish council is erecting houses for the

working classes to replace the hovels which have

been so large a factor in the depopulation of our

countryside. That this conference may bear fruit

in forwarding the good work so well begun is my
desire, and that the Yarmouth meeting may not only

be fixed in your minds as a pleasant one, but that

its utility niay be seen in an increased number of

schemes "awaiting the approval of the Local Govern-

ment Board.

(To he contlnned.)

THE ANNUAL DINNER.

The annual dinner of the institution was held on

Thursday evening, the president (Mr. J. W. Cockrill)

occupying the chair.

After the loyal toasts. Sir James Lemon proposed
" The Municipal Institutions of the Country." He
thought he might say that in no country in the

world did they find so many persons serving their

fellow citizens as they did in England. The State

were constantly putting upon local authorities a great

deal of extra work. Every year they were getting

different Acts of Parliament passed which local autho-

rities had to carry out. notably the Act they had

been discussing that day—the Housing and Town
Planning Act. They found delegates coming from

all parts of the country to attend that conference in

order to gain some information, and also to give

some information to their fellow citizens. It showed
that the heart of this coimtry was sound, and that

they were anxious to do some public work for the

jiublic benefit.

The Mayor of Yarmouih (Councillor R. G. West-

macotf), in responding, observed that when he was
first connected with municipal work the duties were
infinitesimal as compared with what they were to-

day.

The Town Clerk (:\Ir. E. W. Stephens) propo.sed
" The Institution of Municipal and Coiuity Engi-

neers." Everyone, he said, must agree tliat since

the foundation of the institution mnnicii)al life and
the state of our cities and towns had improved
materially, and all must admit that the institution

had justified its existence.

The President, in reply, said he believed the insti-

tution had done good work in the past, and he was
sure it would have plenty of work to do in the

future. Fresh orders -were being made and new Acts
of Parliament passed, but the members of the insti-

tution would always qualify themselves so that the
work which was tlirown ui)On them would be done
in a projier manner, to the credit of the institution

and those whom they served.

Mr.R. J. Thomas proposed "The Visitors," coupled
with the name of Mr. Thos. Adams, who responded
in a brief si^eech.

PRESENTATION TO MR. COCKRILL.

The members were entertained to luncheon by the
Mayor of Yarmouth (Councillor R. G. Westmacott)
on the second day of the meeting, when a handsome
silver bowl, subscribed for by the members of the
corporation and Mr. Cockrill's brother officials, was
presented to the president. His Wor.ship, in making
the presentation, remarked that the institution had
honoured the borough surveyor by electing him as
tlieir president, and the town council did not want
to be behind the time in liestowing their apprecia-
tion on liim.

ROAD MAINTENANCE IN HEREFORDSHIRE.'

i!y G. II. Jack, f.g.^,., m.s.a., M.I•...^A^;.I.,

County Surveyor.

Having reirard to all the circumstances, the roads

of this county are fairly satisfactorily maintained.

There is room for very considerable improvement, no

doubt, and it is a comparatively easy matter to effect

wholesale improvements, but with the rates increasing

h\A. in the il in one year it is not reasonable or

possible to convert our roads from the old style to the

new in a sliort time, and even if it were possible it

would not be wise to indulge in too much ha.ste, for

the reason that there is considerable difference of

opinion among road engineers as to the best and most

economical method of treating rural main road sur-

faces in order to render them suitable for the new
conditions brought about by the sudden and great in-

crease of mechanical traffic. I confess to having been

very cautious up to now in the matter of the adoption

of new .surfacing materials.

Every now and then one hears of magnificent re-

sults obtained from this or that new method. A few-

months elapse and failure, or partial failure, is re-

ported, due to the nature of the stone used or the

quality of the tar, or the vagaries of the weather, or

some other very simple reason. All the best methods
are too expensive for the agricultural counties, and
in many ca,ses the life of modern road surface construc-

tion is exaggerated. I am not disposed to advise the

council that there is any inexpensive method of re-

constructing the county main roads so as to fit them
for the ever-increasing mechanical traffic. Once the

cost of strengthening the foundations has been uiet,

it will be possible to adopt improved surfacing

methods, which will mean that instead of having to

recoat our roads every three years the life will be

lengthened to six years. It is difficult, if not im-

po.^sible, to estimate what the ultimate financial advan-

tage will be, for the reason that no one can tell to

wiiat extent the traffic will increase during the life

of the reconstructed surfaces. Two things are certain

—viz., the new roads will be vastly superior in every

way to the old ones, and their longer lite should more
tluin compensate for the extra cost of the improved
maintenance methods. To these obvious advantages

must be added the much greater comfort to all road

users brought about by smooth and comparatively

dustless roads. As to the life of tarred-macadam sur-

faces, I put the maxinuim at six years. Some sur-

veyors consider nine years is a fair period to allow.

It remains to be seen which estimate more nearly

approaches the truth.

SUBSOIL.

Once the subsoil and road crusts get thoroughly

wet extensive damage becomes common. I have a

case in mind where the subsoil became so unstable as

to completely stop the progress of heavy traffic; the

wheels simply sank through the crust into the soft

clay. There are few counties in England having such

a large area of clay sul)Soil as this, consequently the

difficulty of maintaining some 500 miles of roads with

a cru.st averaging 4 in. thick is enormous.

SOHFACE TREATMENT SECONDARY TO FOUNDATION
STRENGTH.

.\ road surveyor's difficulties are, as a rule, gauged
by the amount of traffic which has to be contended
with. Heavy and ccmtinuous traffic is, no doubt, the
greatest difficulty to be faced, but it must not be for-

gotten that there are very many other difficulties

almost as trying to deal with. In a county like this

where the subsoil is a soft clay, and the rainfall much
heavier than in the Eastern Counties, for instance,

the difficulty of maintaining the surface crusts is

greatly increased. It is quite useless to enlarge upon
the benefits derivable from tar-washing, or the appli-

cation of thin carpets of l)ituminous compounds to

such roads until the real difficulty of finding sufficient

money to reconstruct the roads from the bottom has
been tackled and overcome. This task would be ini-

[lossible without substantial Government aid.

UNIFORMITY IN TRUNK ROAD MAINTENANCE.

There has not been a great deal of progress made in
the solution of the general questions relative to roads
and road construction. By this I mean there is not
yet any practical suggestions as to treating the prin-

cipal main roads of tlie country as " national routes,"
and maintaining them uniformly. It seems to me that
it matters little in these days whether the road pas.ses
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tlirougli tliickly populated or thinly populated aiea<;

it should be uniformly well maintained. It' the popu-
lation of a district has any direct bearing on the

amount of money spent on main trunk roads, then
in some counties, such as Herefordshire, the roads
will perforce be inferior. The population ol the coiuity,

excluding the City of Hereford, is about the same as
one of the large towns—viz., 91,700. or o8 persons per

.icre. Unfortunately, for the thinly populated areas,

the rateable value is so low as to make it wellni^h
impossible to find the funds necessary to maintain
the trunk roads in condition to carry the ever-inoreas-

ini.' motor and engine traffic.

ENGINE TBAFFIC.

Traction engine traffic gives rise to the greatest

amount of trouble and expense in this county. The
roads being unable to support these heavy weights
during the winter, as a matter of course give way
under the loads. It is some comfort to know that the

Courts still hold that such traffic as the transport of

stone from a quarry to a railway station is extra-

ordinary— r/V/f Lrdbuii/ liinal Di'tri'n Cnincil v. Cohi-all

J'ark Qiiarrit.i. 1913. I have another case in mind in

this coimty, where the value of the stone hauled was
quite insignificant when compared with the cost of

putting the road in order.

It is clearly unfair to the general body of ratepayers

to be called upon to pay for this costly work, which,
as a matter of fact, is part of the quarry undertaking
—viz.. the delivery of the goods to the customers.
A great deal of damage is done quite innocently.

Owners of engines seem very surprised to hear that

after being licensed they are open to prosecution for

damage done to roads. My view on this point is that

in cases wliere the authority is fully aware that a high-
way is unsuitable and unfitted for locomotive traffic,

then the traffic should be restricted under powers given
in sec. 6 of the Locomotives Act, 1898.

I reported to the council some time ago that certain
roads were unsuitable for locomotives, and application
was made to the Local Government Board for con-

firmation of a by-law restricting the use of engines
upon them. The application was refused on the
ground that the roads should be put in such a con-
dition as to render them fit for ordinary locomotive
ti'affic. The board also urged the council to take steps

to have the roads made tit for locomotive traffic

throughout their length as soon as may be practicable.

It .seems to me that in the event of all roads being
made suitable, then there can be no meaning in the
.statute which makes provision in cases where loads
are unsuitable.
This recommendation of the Local Government

Board means that, however unimportant a road may
be, and however little it is used by engines, the county
authority ought to make it strong enough to support
engine traffic simply because it is a main road. It

seems to me that it would be wiser to regulate the
traffic where it is quite possible to do so, and that
without inflicting undue hardship, as in this case.
The roads in question have the character of narrow
15-ft. district roads, and are veuy little \ised by engine
traffic ; it is an occasional journey when the roads are
wet which cau.ses so much trouble. The board's sug-
ge.stion, if carried out, will cost the count v ratepavers
at least £10,000.

POWER.'; UNDER I-OCOMOTIVE ACTS TO BE STRICTLY
ENFORCED.

It is now very certain that the council must put
rigorously into force all the powers they possess in
connection with engine and heavy motor traffic. I

feel convinced that the existing law. though very
inadequate, is frequently contravened as regards
axle weights, widths of tyres, and speed. I trust the
council will at once cause weighing apparatiis to be
laid down in various parts of the county, in order
that reputed axle weights may be tested, and further
I hope the district surveyors will spare no pains
to take full particulars of all traffic which inay be
deemed extraordinary.

STONE HAULAGE.

The haulage of stone by heavy engines for the
roads has been stopped by resolution of the council,
in April of this year; the use of lighter engines will
be a great boon. Very frequently the damage done
in hauling the stone cost more to put right than the
value of the .stone hauled. I hope that shortly the
council will own sufficient haulage plant for the
county work. The cost of the haulage by the council's
plant may be dearer, but there will be a very con-
siderable saving in road upkeejj.

ROAD SUEP.ACES.

For many years past the use of limestone as mac-
adam has been discouraged, and consequently there

is difficulty in obtaining large sup|jlies of this mate-
rial, although there are some excellent quarries iu

the southern iiart of the county. As water-bound
macadam, the limestone became too muddy and
dusty, and picked up after frosts. Dining the last

two years I have carried out .several experiments
with limestone bound with Tarvia and other coni-

poimds, and I am quite satisfied that very good roads
can be made with such material, at a lower cost in

the southern parts of the county than is possible

with igneous macadam ; and on the trunk roads it

is advisable to metal the sides 1 yd. wide with treated

limestone, which makes quite a good job and saves

a good deal of money. Expensive Clee Hill stone is

often wasted on weak sides.

EECON.STRUCTION OF TRUNK ROADS.

I am still engaged \ipon the preparation of a

scheme for submission to the Road Board, which
involves the reconstruction of 22 miles of main trunk
roads in the county. This work (foundations, drain-

age, and treated surface) will cost approximatelv
£41,000.

The mileage of first-class roads in the county is

93. so that the co.st of putting all the princiijal roads
of the county into proper order amounts to the sum
of £18i).«X)0. I am hopeful that, with the assistance
of the board by way of grants and loans, it may be
possible gradually to strengthen and improve the
trunk roads of the county, without materially in-

creasing the rates.

This expenditiire is for the most part necessitated
by the u.se of the roads by traffic which is not in any
sense local, and also through the fact of ponderous
engines being allowed on the roads for the payment
of a ridiculously low fee. These engines would not
be used if it were not for the idea that the haulage is

cheap. It may lie cheap to the person building a

house for himself in the country, but it is an un-
commonly dear proceeding from the agricultural
ratepayers' point of view.

Tlie idea that road making is a very simple and
unskilled business dies hard. The maintenance of

roads to suit modern conditions has become a very
technical and difficult jirocedure, and is, in fact, a

science which many criticise and very few under-
stand. The work calls for all the skill that well-

trained and competent surveyors possess, and also
much more energy and skill on the part of the work-
men than was necessary a dozen years ago. It will

not do nowadays to recoat a road and leave it, in the
hope that it will require no more attention for six
or seven years. Even the best roads want keeping
under constant supervision. This continuous in.spec-

tion and repair is costly work, but it is the only
means of ensuring good roads. Skill in manage-
ment is even iireferalile to excellence of materials.

Big Town Planning Scheme for Birmingham The
Birmingham Town Planning Committee will invite
tlie city council at its next meeting to sanction the
scheduling of a huge area in South Birmingham for

town planning luirposes. The extent of the area is

about 8,000 acres, or more than half the area of the
old city, and nearly one-fifth of the acreage of the
present city. This will be the fourth scheme of the
Town Planning Committee.

Devonport Municipal Buildings Competition.—
10:ghty-three designs for new nuinicipal buildings for

Devonport were sent in. and the first premium of

£350 has lieen awarded to that of Messrs. Ashley &
Newnum, 14 Gray's Inn-square, London : the .second
of £150 to Messrs. Harris & Moodie, 8 New-square,
Lincoln's Inn : and the third of £100 to Messrs.
Knott & Collins, Adelphi-terrace House, Adelphi.
Mr. Ernest Newton, a.r.a., f.r.i.b.a., was the
assessor.

Wednesbury's New Baths New public baths at
Wednesbury, erected at a cost of £6,CKX), w-ere formally
opened last week. The pond is 75 ft. by 28 ft., and
has Ijeen constructed in concrete with asjjhalt lining
and glazed brickwork. There is a spacious laundry
on the ground floor with modern machinery, elec-

trically driven. A portion of the old library has
been converted into offices for the officials of the
education authority, together with a large eoiumittee-
roora. The exterior of the building is finished in red
brick and Darley Dale stone
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THE MONTHkY PREMIUM.

Mr. Frank Nicholson, of Golspie, N.B., has selected

"Public Health Law," by Syriney G. Turner

(St. Bride's Press), in respect of the moiety of the

premimn for June which was awarded to him. This

book has l>een duly forwarded to him.

QUESTIONS.

This week answers are invited to the following

questions;—
330. Sewage Disposal.—Design a small sewage dis-

posal system for a gentleman's residence, capable of

dealing" with 500 gallons per day. The sewage is

fairly strong on account of the drainage from a small

cowshed. The available fall can be neglected, and

the earth is of a sandy-clay nature. State approximate

cost. The effluent should discharge into a soakaway.

(" Inky.")

337. Strength of Chain.—Assuming the strength of

a chain to be double that of the bar from which

the links are made, find the proper size of chain for

a 20-ton crane, using 3-sheaved blocks; allowing f =

6,000 lb.

338. Steam Engine The governor and flywheel of

an engine have both the purpose of regulating its

speed. Explain how their actions in this respect

differ.

339. Plotting a Survey Describe and explain the

method of plotting a traverse survey by means of co-

ordinates.

340. Cement Crout.—When equal quantities of sand

and cement are mixed together in the form of a grout

and allowed to settle, it is found that the sand is

at tlie bottom and the cement above it. Explain this,

the respective specific gravities of cement and sand

being 3-15 and TSO. (J. M. U., Hitchin.)

[The Editor is at an times glad to hear from
readers who desire to submit questions regarding
matters of general interest, points of daily practice,

&C., for insertion in the " Assistants' and Students'

Section." Questions which are published are taken
into consideration, as well as other matter, in

awarding the nsonthly Premium.]

REPLIES TO QUESTIONS.

335. Surveying Describe a method of ascertain-

ing true north, -ndth sufficient accuracy for a small

survey.

[The following method is alternative to those already

published. For a small survey, however, tlie simpler

method is sufficiently accurate.

—

Ed.]

There are two common methods of ascertaining

true north with a theodolite—viz., (1) by two elonga-

tions of a circum-polar star, and (2) by equal alti-

tudes of a circum-polar star.

[Any star which never falls below the horizon is

called a "circum-polar star."]

The great disadvantage of method (1) is that one
observation generally has to be made in daylight,

since twelve hours must elapse between two suc-

cessive observations, and astronomy with simple
instruments is not easy in daylight.

With the second method six hours between obser-

vations is generally sufficient, so this is usually a

more convenient method. The procedure is as fol-

lows:

—

Having set up the theodolite at A, and having
made all the necessary adjustments, sight the instru-

ment on some referring object, RO, and note the
reading. Rotate the telescope to sight on your
selected star—in position .«,—and note the reading.
Read also, on the vertical circle, the altitude o ".

From these two observations on the horizontal circle

you are able to get the angle fl,. Then wait until

the star takes up such a position as .\,, when the
angle of altitvide is again a°. Note the reading.
and so find the displacement ft^.

anxoer> to th< qMetiom which appear. Tar the contribution emMtrei
in he the most Tn«rttoHotw, om or more premiuuii tn hooka wrU he

awarded monthly. Uiagranu miut he droim to icalo on teparate ihMU,

ready /or roproductWM.

Then, if e° be the angle made by the true meridian

through A with the line joining A to the referring

object RO, we have

U.sing the line joining A to RO as the base line,

the angle 9 can be set off with the theodolite, thus

determining the true meridian of the place A.

(W. W., Strathaven.)

336. Foundations.—Draw plan and section of a

ferro-concrete foundation 7 ft. square, on light soil,

to carry a load of 25 tons from a stanchion with a

base 2 ft. 3 in. square.

Area of base = 49 sq. ft., and assuming that its

thickness will be 9 in., its weight is 49xfx 150= 5513,

say, 5500 lb.

Dead load from column = 25x2240= 56000 lb.

.-. Total load on foundation is 61500 lb., or 1255 lb.

per foot super.

In dealing with foundations the upward pressure

or resistance of the soil is considered as the load
imiformly distributed, and the load itself is taken
as the support; the overhanging portions of the

foundations are treated as cantilevers supported at

one end and free at the other. This assumption is

not strictly correct, as the cantilever is not free

at one end, but as the error is on the safe side it

is usually adopted.

In this case the overhang of the foundations is

ft. - 2 ft. 3 in. = 2ft. 41 in., say 2ft. Gin ,

and the uniformly distributed load 1255 II). per foot

super., as found above.

With regard to the ferro-concrete

—

Let c, safe stress on concrete in compression = 600 lb.

t „ „ steel „ tension = 1600 lb.

E.S

d = effective depth of the slab

h = breadth of slab

n = depth of neutral axis from lop of beam

C = area of concrete hi compression = —
As = area of steel in tension

A = lever arm of moment of resistance = i d — — \

\ i)

In order that the steel and concrete may be liotli

stres.sed to their safe limit
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{d-n):

n 600 X 15 9
d — n

~
16,000 ~ 16

»=1
25

d

-{'-(}- (-
bn _
2

9bd
5U

Then moment of resistance = C 96d 22

d X 600 = 95-04 hd'', say 9ot>d-

Resistance of steel in tension must be eqiui

the resistance of concrete in compression,
.-. As ( =Cc
. . Cr

600
=- -00675 />d

50 l(iOi.O

Consider 1 ft. ran of tlie slab, then

B M = M R

where W = total load in lb.

;.nd I = length of cantileve

1255

2

.(2-2=

30

1255 X 5 !

2
= 95

30

II inclii

12(i2

95 X 12
AVS2x2

.-. d = 6-42

say 6-5 in. = depth of beam to centre of reinforcement.
Allowing li in. of concrete below reinforcement, the total
depth will be 8 in.

Area of steel = '00675 hd

•00675 X 12 X 6-5 = 5265 sq. in. per ft. run

4, j'-in. square rods hare an area of -5624, which is more
than suffic.ent.

The rods being placed at 3-in. centres both ways
of the slab, and wired at intersections sufficiently
to keep the rods in place.

The slab has now to be tested for shear.
Assuming that the safe stress in shear on concrete

is 60 lb., and on steel 12,000 lb. per square inch.
The greatest shear stress will be directly at the

foot of the stanchion, where it tends to shear
through the foundation slab, and the area resist-

ing the shear will be

—

27 in X 4 X 6-5 +
12

x4x -562181661

The re. i stance w 11 therefore be

27 X 4 X fi-5 X 00 + ^x4x •562 1-200J lb.

12

= 42120 + 60739-2

= 1028591b.

as against a total shear of 56,000 lb.

.-. the slab will be safe against .shear.

We have now to test for the adhesive
between concrete and steel.

This is done by taking the difference between
the bending moments at any two sections and
dividing by the lever arm. A, which gives the
difference in tension in the steel at the two points,
which has to be conmiunicated to the concrete by
adliesion. In this ease maximum BM is

—

stres

1255
30 in lb.

while at a point 6 in. fr im support the BM is-

1255

,.„ 1255 /1.50 „„ \
lifFerence = I —60 I

2 V 2 /

1255--
_^

-'

37650

and diff. in tension between the two points

^ 37650 . 22

4

The area resisting this is the surface of the bars,

multiplied by the Iength = 6"x4x4x§ inches per

foot of width= 36 sq. in.

The safe adhesive stress between concrete and
steel is 100 lb. per square inch, and it will there-

fore be seen that the slab is safe in this respect.

The stanchion could he fixed to the slab in

several ways, holes could be left in the concrete and

bo/ts ha'ilr

rag bolts inserted, or bolts might be built in, which
is possibly to be preferred. There is no necessity
to anchor the bolts to the reinforcements.
A plan and section of the slab are given. Figs.

1 and 2 respectively. (.1. A. R., Faversham.)
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QUERIES AND REPLIES.

In order to avoid confusion qncriats are requested to use

distinctive words as noms de plume. Die letter X. com-
binations such as X.Y.Z.. and uords such as "engineer
and "surveyor," should never be used.

Stopcock Boxes i.\ Streets.—" Hydrant " wiile-:

Thanks for your kind reply re -tojicofk lioxes in

streets (see ii. 842 of vol. xliii.). I am afraid I did

not put my question quite clearly. I want to know
wliether the local authority is liable for raising stop-

cock boxes, valve boxes, &c., belonging to the local

water company every time that the council reiuetals

the surface of the loadway, the stopcock boxes then

being generally somewhat below the finished surface

of the carriageway ? The same query applies wlien

the road surface has worn below the level of the stop-

cock boxes. Is the authority liable for the expen.ses

of raising and lowering these boxes to meet the vary-

ing road level ? In the circumstances 1, personally,

do not consider sec. 133 of the PuV,lic Health .\ct.

1875, provides for the e.xpenses to be liorne l>y the

district coimcil.

As stated in the previous repl.v. tlie couucil are not hound
under this section to alter the position of the boxes for

the benefit of the water company. And it would api)ear

that neither the oompauy nor the council would be liable

for accidents arising from the road wearing below the
level of the boxes. See Moore v. l.nmhrth ll'nf.'ruorf,-.--

Compinvi (17 Q.B.D., 4621. But in the converse case of the

road being raised above the level of the boxes by the
council, they might be held guilty of negligence if they

omitted to raise the boxes, and an accident occurred.

Electric Lightino.—" \V. W." writes: I am tiie

chairman of a parish council, and we have ju.st ac-

quired power from a parish meeting to adopt the Light-

ing and Watching Act, 1833. There is a new colliery

as part of our parish. The .streets are not taken over

))y the rural district council yet. but we wish to light

ail public roads and streets with electric light. (1)

Can we put poles where we wish <in reason), or must
we aet permission from the rural district council ?

(2) Jlay we proceed with the colliery new streets?

(31 May we guarantee to take electric current for a

muiilier of years—say, five or seven, &e. r

(1) Under sec. 45 of the Lighting and Watering Act, 1833,

the parish council, as the authority for the execution of
that Act. under sec. 7, snbsec. (7) of the Local Government
Act, 1894, can put up posts in all or any of the roads,
streets and places, within the limits of the Act. as
they shall think proper. The permission of the rural
district council is not necessary. (it Yes. The power is

not limited to streets taken over bv the rural district

council. (3> lender sec. 57 of the Act of 1833 the parish
council can enter into a contract with any person or com-
pany for lighting " the same streets, roads, or other places

"

with oil, gas or any other material, and as no restriction
as to the duration of any such contract is imposed by the
section, I see nothing to prevent the parish council from
agreeing to take a supply for a period of years. But no
contract above the vahie of £iO must be entered into with-
out fourteen days' previous notice in a local newspaper of

the intention to enter into the same.

P>uiLDiNo Line.—' \V. E.B." writes: (1) Have tlu-

urban district council power to prevent the erection

of a building on the grounds that the building line

is not satisfactory to them? The boundary between
the urban dii^trict and the adjoining rural district

passes under the proposed building. The by-laws in

force in the urban district require that a new street

shall be 3Gft, in width. The building corner is shown
on the plan set back 13 ft. from the centre of the road,
which is an old highway repairable by the district
council in their district, and it is not a turnpike road.
The other buildings in the near vicinity are shown,
and the line to which the council wish the building to
be put back. (2) Can it be contended that the erection
of this buildinsr constitutes the lavinj out of a new
street ?

(1) I think not. This building does not appear to con-
travene the Public Health (Buildings in Streets) Act, 1888.
The neighbouring building on the left of the plan (not
reproduced! is not in the urban district, and therefore
would not. I think, be taken into account: and the nearest
building on the other side is too far away. See Ravens-

"nom de plums." Where necessary, co)K«.<i of iocal Acts or documer.ts

referred to should be enclosed. All explanatory diagrrama must be

jfawn and lettered In BLACK Ink only, and In such style as

to be fit for direct reproduction — i.e., without re-drawlpg or

amendment, (.nl.-s these conditions ars complied toitk «• oannM
undsrtoJfs to replji to auorxs.

thorpc Local Board v, Hinchcliffe (24 Q.B.D., 168). (2) This
is very doubtful, and even if a new^ street is being laid
ont it is sufficient to set back 18 ft. from the centre of the
road, provided the ground in front of the building is thrown
into the road. See Taylor v. Mptrnpolitnn Board of Works
iL.K., -1 Cl.B., -2131.

\V.A.TEn .ScppLi.—-Mr. J. Pilkington Hunt, a.c.i.s.,

id Wynljeig, Hale, Cheshire, writes: Your issue of

.lune 13th, p. 912. In your reply to " Hazehvood " you
answer "Can a doctor be made to pay a special rate

for cars used partly for professional purposes and
partly for pleasure, when he uses a hose for washing
these ? " with " No (see Harrogate Corporation)." I

very respectfully suggest your answer is an incorrect

one. Sec. 19, 1863. \V:iter Clauses Act, makes it quite

clear that this would he " affixing a pipe," and with-

out the consent of the water authorities the penalty

—

not over £5—must be inflicted.

I am much obliged to Mr. Hunt for this correction, and
must plead guilty to having overlooked the clause in the
query as to the use of a hose. Sec. 19 of the Waterworks
Clauses Act, 1863. does, as Mr. Hunt states, prohibit the
fixing of "any pipe or apparatus" to a communication, or
service pipe, without the consent of the water company;
and no doubt this enables the company to charge a special
rate when a hose is used, whether for washing cars or any
other purpose. The Harrogate case decides that water used
by a doctor for washing a motor car used in his profession
is not used for a trade, manufacture or btisiness, so as to
be excluded from being considered as supplied for domestic
purposes: so that, unless a hose were used, a special rate
could not be charged for water used for this purpose.

Public Health Act, 1875. sec. 193. — " Pro Bono
Publico" writes: A clerk and accountant to an urban
district council acts as insurance agent to various
insurance companies. He insures the council's pro-

lierties through the companies he represents, and re-

ceives the commissions usually granted to the agents.

Does this come within the meaning of sec. 193 of the
Public Health Act. 1875. and does the officer con-
cerned render himself liable to the penalties hnposed
by the section referred to ?

In my opinion, the officer, by receiving commission on the
insurance premitims. becomes interested in the insurance
contracts made with the council, and, assuming the
insurances to be made for any of the purposes of the Act,
the case would be within the section. Proceedings for
penalties under this section cannot be taken without the
consent of the Attorney-General. See the Public Health
(Officers) Act, 1884, sec. >.

Portable Dpst-eixs. — "Refuse" writes: Can
owners of property be compelled by the council to

provide portable dust-bins for the use of their tenants ?

The council originally insisted that a dust-bin should
he shown on all plans for new buildings. They after-

wards decided to do away with these fixed dust-bins,
and now require iiortable receptacles to be provided,

TThere Part III. of the Public Health Acts Amendment
Act. 1890, has been adopted, and the local authority them-
selves undertake or contract for the removal of house
refuse, they may make by-laws imposing on the occupier
of any premises duties in connection with such removal, so
as to facilitate the work which the local authority under-
take or contract for (sec. 26, subsec. (2) ). But this does
not authorise by-laws imposing dtities upon owncr.^ in con-
nection with refuse removal, and I cannot find that there
is rfny general power to compel owners to provide portable
dust-bins for the use of their tenants. Of course, it is

possible that such power may be given to some authorities
by local Acts of Parliament.

Leicester's Public Hall.—A new public hall, erected
in the ornamental grounds adjoining the Victoria

Park, Leicester, at a cost of about £15,000, was
formally opened on Monday last. The new hall has
been built from designs by Messrs. Stockdale, Harri-
son & Sons, and is in the Renaissance style, the ex-
terior presenting a dignified if simple appearance.
It provides .seating accommodation in the body of

the hall for 1,500. while the grand tier circle has
accommodation for 680. back gallery 520. and plat-

for'ii 400. or a total of 3,100. Including the prome-
nades, it is estimated that the entire building will

ac"onimodate 4,000 per.sons.
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MR. CHARLES JONES.

RETIREMENT AFTER FIFTY YEARS' SERVICE.

!Mr. Charle.-^ Jonos. m.:xst.c.e.. wlio has eoiiiiiletod

ifty years as borough engineer and surveyor ol

baling, tendered his resignation hist week at a

;pecial meeting of flie town council. In recognition

)f his unique service.s the council unanimously re-

solved to invite him to become Mayor of Ealing for

he next official year.

Mr. Jones was one of the founders of the Institu-

ion of Miuiiciiial and County Engineers, and is

I past-president of the institution. In May, 1910. he
.vas presented with a portrait of himself by the cor-

joration and citizens of Ealing, and it was then said

lis work had been of such a character that it had
' nuide " the town of Ealing, fflie Ealliuj (razvllf de-

rotes its first leading article in its issue of Saturday
ast to a discriminating eidogy of "Ealing's Grand
31d Man," whom it terms "the doyen of municipal
engineers." With respect to the civic honour to be
prospectively bestowed upon Mr. Jones, the writer

;ays: "With a unanimity that is evidence of the
lighest respect in which the.y hold tlieir veteran sur-

reyor, the members of the council resolved to confer

ipon 'Mr. Jones the highest honour at their dis-

posal—the chief citizenship of the liorough. Tliere

•ould be no better way of doing honour to the man
who has made Ealing what it is than to elect him
mayor. His occupanc.y of the civic chair will be a

[itting acknowledgment of his distinguished .services

to the municipality. The general body of the in-

habitants will cordially approve of the council's
iction, for it is no exaggeration to say that Mr. Jones
is held in high jjersonal regard by every burgess who
knows liim — and the number must be very
?reat. His business abilities, his charming manners,
liis tactfulness, and his kindly disposition luive

?ained him a place in the hearts of his brother
officials and his fellow Inirgesses that will not easily
be effaced. During the fifty years in which, as the
' Man at the \Mieel,' he has piloted the municii)al
barque ' foursquare to all the winds that blow,' he
lias often been the subject of hostile criticism. But
bis honesty of purijose in promoting the fortunes of

Ealing has always been recognised, and it was this
sterling trait in his character that made him so

powerful an influence in everything that concerned
the municipal welfare."
Mr. Jones has pid)lished a text-book on refuse

destructors, also "Ealing: From Village to Corporate
Town." and "Ealing. 19U1-10- A Decade of Progress."
He is an authority on refuse de.structors, and is the
inventor of a fume cremator, which has been exten-
sively adopted in refuse destructor practice.

THE TAR DRESSING OF ROADS.

Tliat many failures in tar-dressing roads are due
to the road surface being imperfectly ])repared for

receiving the tar is a well-recognised fact, and quite
recently the Roads Improvement As.sociation issued
a circular to local authorities drawing attention to

this important point. Hence the introduction of a
patent broom specially designed for cleansing a road
from all particles of grit and dust preparatory to
tar-painting should be a welcome innovation. This
has been done by Messrs. W. & F. Archer, Bretten-
ham Bru.sh Works, Upper Edmonton, London, N.,
who have broufrht out the broom, in which a small
proportion of "wire" hairs are included among the
bristles. The latter may be either chemically treated
bass or ordinary bristles, as required. By sweeping
with these brooms a splendid key is obtained, allow-
ing just the right amount of tar to be applied. The
idea is certainly unique, and merits the attention
of surveyors who commonly find so much difficultv
in obtaining reliable brooms for the purpose. Need-
less to add, the broom is largely used also for ordi-
nary street scavenging purposes by municipal sur-
veyors, all who have used it apparently speaking
very higlily of it, as by its use there is no scarifying
of the road .surface, as is so commonly the ca.se witli
most brooms.

STAINES SURVEYOR AND THE ROAD CONGRESS.

In The Sirvevok last week we published a con-

.lensed report, gathered from a local source, of a

statement witli respect to the recent Road Congress

made to the Staines Rural District Council by the

engineer and surveyor. Mr. G. W. Manning. As

such a report may convey a misleading impression

of what was stated, we give herewith the li,.<l.<.-<ima

iirha of Mr. Manning's statement:—
" I much regret that I am unable to give you any

detailed report re the congress, for, as far as I am
concerned, it was a farce. To this moment I have

not received any papers or communications in con-

nection therewith, consequently it was only with

great difficulty that any idea could be gained of

what the discussions going on referred to. With

regard to the paper on ' Centralisation,' the Uxbridge

surveyor, myself and four others together visited

three places before we at last discovered where this

particular paper was being dealt with ; the discussion

proceeded for a very long time, and very few, if

:iny, appeared to know what they were talking about

until a typewritten note gi^'ing the gist of the resolu-

tions, &c., was handed round. We were then enabled

to deal with the resolution, which was defeated by

a very large majority. The exhibition in conjunc-

tion with the congress was very well arranged and

instructive. The arrangements for dealing with the

papers did not come up to either the Paris or

Brussels Congress. I consider this was because

so few had an opportunity of considering them
l)eforehand, and the meetings taking place in so

many places. For instance. I have not yet seen a

copy of the paper on bituminous roads that I

assisted in preparing."

Municipal Coif Links—Parliamentary authority for
the maintenance of a golf course has been "-ranted the
Leicester Corporation.

London Street Refuges.—Additional refuges are to

be placed in a number of the city streets.

Refuse Disposal in Exeter.—In his annual report,

Mr. Thos. Moulding, m.inst.c.e., the city engineer

:ind surveyor, states that house refuse has been re-

moved daily in ' Exeter from approximately 3,55C

houses, twice weekly from 6,102 houses, and thrice

weekly from 1,038 houses, shops and liusiness yjie-

mises. the number of loads collected being 13,111.

and the co.st of disposal amounting to £2,06.'i (includ-

ing £G44 for a new engine). Refuse sold realised

e 1.022.

Motor 'Bus Traffic and Roads.—At the conference
of the Urlian District Councils' Association, which
concluded its deliberations <at Llandrindod Wells on
Saturday, there was not much debate on the resolu-

tion suggesting that motor omnibus companies
should make, in addition to the petrol tax alread,v

levied, a contribution towards the cost of mainte-
nance of roads. The question was introduced by Mr.
H. J. Saunders, clerk to the Twickenham Urban
District Council, who gave some surprising figures

as to the wear and tear of roads by heavy motor
traffic in his di.strict. The cost of road maintenance
in Twickenham used to lie on the average 3fd. per
yard super, per annum, but the advent of motor
'bu.ses running at three minutes' interval had in-

creased the upkeep to Is. 5d. per yard, and the addi-
tional Is. lid. per yard placed a large burden on the
local authority. The Road Board had afforded finan-
cial assistance by making giants or advancing .short-

period loans, free of interest, for three years, in order
that local authorities might bring their roads up to

the standard required for heavy traffic. If the board
were not going to perpetuate the short loans the
local authority would be placed in a more acute
position than ever. It was also unanimously agreed
that local authorities should have jiower to limit
and define the routes of motor 'bus traffic, an instance
of the necessity of this being quoted in the case of

Willesden, where the 'buses in six weeks cut up a
road so badly that it cost £600 to put in order. The
'buses were then sent along another road, and the
council had to expend £400 on this, and another
£450 for paving with granite setts the portion where
the 'buses turned. A few months ago the council
turned a bridle path into a road, and almost on the
day the barriers were removed the motor 'buses used
it. Within six weeks the end of the road had to be
p:ived with granite setts at a cost of £800, but last

Saturday the 'bus company dropped the route, and
started another one with a fresh terminus in the same
distiict.
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LOCAL GOVERNMENT BOARD INQUIRIES.

Tht Editor inv\t*» th§ co-optmtio

t« mating th« information givtn

•eeurats oj p«wi6l«.

INQUIRIES HELD.

Bridlington T.C. (July 22nd. Mr. H. S. Stewart).

— Cl.SJU for the erection of twelve two-roomed houses

under the Housing of the Working Classes Act.—The
town clerk, Mr. A. E. Matthewraan, stated that the

council were of opinion that two-roomed houses, to be

let to old people, were necessary, and that it would he

a big contribution towards housing the people whose

houses had been demolished in the old town. It was

proposed to charge 3s. per week for the houses. The
council had already in hand a scheme for the erection

of larger houses, letting at from 4s. 3d. to 5s. a week.

Cheltenham T.C. (July 17th. Mr. Edward
Leonard).—£9,500 for the purchase of property on the

promenade for conversion to municipal offices.—The
borough surveyor, Mr. J. S. Pickering, said he con-

sidered the scheme was suitable for the requirements

of the town. They had no better site for municipal

offices.

Doncaster T.C. (July 22nd. Mr. T. C. Ekin).—
C12,5(KJ for the extension of their electricity works.

—

The town clerk, Mr. E. A. H. Tovey, stated that the

corporation had recently applied for powers to extend

their area of supply, and they had already obtained

sanction to include the adjoining urban district of

Wheatley in their area. They were at the present

time applying for permission to extend their area oi

supply into the urban districts of Balby-with-Hex-
thorpe and Bentley, both of which adjoined the

borougli. The provisional orders were proceeding
through Parliament now, and had passed the second
reading. They had, moreover, had applications from
manufacturers for electrical power. The corporation

had also successfully applied to the Light Eailway
Commissioners for powers to extend their tramway.-
system to Brodsworth, a colliery district to the north
of Doncaster, and to Warmsworth, another colliery

district to the west of Doncaster. Mr. E. S. Eayner,
the electrical engineer, gave evidence.

Omagh U.D.C. (July 17th. Mi-. A. D. Price).—
£3,000 for the erection of a new town hall, and for

improvement of the urban coimcil premises so as to

provide suitable accommodation for the technical

classes.—Mr. J. M. Eobinson. architect, Londonderry,
produced maps and plans of the new town hall, and
submitted an estimate of the cost of its erection. The
cost of building and equipping the hall was £3,200,

which, with the architect's fees, brought the total

amount required up to £3,700. The inspector said he
was convinced of the desirability and necessity for

such a hall, and the only thing necessary was for the
urban council to apply for a larger loan. If that
were done at the next meeting of the council he would
report favourably with regard to it.

Paddington B.C. (July 10th. Mr. Edgar Dudley).
—£20,000 for the purchase of the site of The Lodge,
Porchester-road, Bayswater, the residence of Sir Henry
Burdett, for the purpose of a central baths establish-
ment (the buildings to cost £40,000), with subsidiary
baths and wash-houses in two poorer districts of the
borough, at a total estimated cost of £20,000. Oppo-
sition was taken to The Lodge site on the ground that
high-class property would be seriously depreciated,
and that the needs of the working-class population
would not be adequately met.

Peterborough R.D.C. (July 2nd. Mr. C. H. Eyles).—£9,700 for housing schemes at Walton and Eye.—The
building surveyor, Mr. G. A. Penwill, stated that the
cost of the land at Walton with legal expenses was
£360. Tenders which were received for the erection
of the houses ranged from £7.554 down to £5,280, the
latter sum being eventually reduced to £4,850, the
plans being slightly varied. The cost of the road and
drainage was estimated at £350. The estimated rental
was £260, with total outgoing of £261 5s., leaving a
yearly deficit of £1 5s. On the ground floor there
would be an entrance passage, sitting-room, living
room, kitchen, scullery and out-offlces, and on the first

floor three bedrooms and a bathroom. Gas would be
laid on in each room. He had prepared plans, and
invited tenders for the erection of the cottages at Eye.
It was expected that six of the cottages would fetch
5s. per week, the four old ones 4s. per week, and the
eight others 3s. per week, the tenant paying the rates
in each ease. The total profit on the scheme would
be about £4 18s. 6d. The rates would work out at

about 8d. on the larger houses and 6d. on the smaller
ones.

APPLICATIONS FOR LOANS.

Billerieay R.D.C— lo.643 for an isolation hospital.

Easington R.D.C—£23,200 for a sewerage scheme.

Grantham R.D.C—£700 for the erection of four
workmen's dwellings.

Hornsey T.C—£.540 for the purchase of a site for

an electricity sub-station.

Listowel R.D.C— £1,800 for water supply extension.

Mansfield T.C.—£12,700 for new schools in Chester-
field-road, £1,020 for temporary schools at Rainworth,
and £3,300 for the purchase of land for recreation
pui'poses.

Phillack U.D.C— £1.300 in connection with the
water supply.

Rotherham R.D.C.—£538 for the extension of the
water main to Ravenfield.

Southport T.C.—£3,7.50 for a street improvement
scheme.

Tamworth R.D.C— £2,000, further loan for the
sewerage scheme.

LOANS SANCTIONED.

Acton U.D.C—£3,772 lor tarred granite, £728 for

wood blocks, and £495 for kerbing and concrete
foundations.

Burnley R.D.C— £778 for water supply works.

Cannock U.D.C.—£9,785 for sewage treatment, and
£1,695 for machinery.

Evesham R.D.C.— £13,499 for a joint scheme of

water supply for Evesham and Pebworth.

Hitchin U.D.C.— £13,68.5 for sewage disposal works,
and £515 for machinery.

Ledbury R.D.C— £2, -500 for sewerage and sewage
purifiration works.

Llandrindod Wells U.D.C—£42.5 for the purchase
of The Dingle for the purposes of pleasure grounds.

Mansfield T.C.—£2,600 for sewage disposal works
at R.-anworth,

Marylebone B.C.—£20,000 for the electricity under-
taking.

Rathdrum R.D.C.— £1,000 for a sewerage scheme.

Rishton (Lanes) U.D.C.—£373 for sewering and
paving.

Tanderagee U.D.C—£326 for concreting footpaths.

Thedwastre R.D.C.—£460 for a site for workmen'>
dwellings.

Tiverton T.C.—£775 for school buUdings, £1,942 for

gas mains, and £908 for gas meters.

FORTHCOMING INQUIRIES.

JULY. . £
2S.

—

Croydon. For street improvement works
(Mr, R. H. Bicknell) 11,357

28.

—

Salford. For the purchase of land for

a sanatorium (Dr. F. J. H. Coutts) ... 2,141)

29.

—

Gainsborough. For paving and bridge
widening (Mr. R. H. Bicknell) 3,715

29.

—

Preston. For the purchase of land for a

hospital (Dr. J. R. Hutchinson) 820

29.

—

Wellington (Salop). For a housing
scheme (Mr. Courtenay Clifton) ... 4,12.5

29.

—

York. For laying out land as a recrea-

tion ground (Mr. A. W. Brightmore) ... 4,522

30.

—

Coalville. For works of water supply
and sewerage (Mr. A. G. Drury) ... 3,920

.30.

—

Melksham. For a housing scheme (Mr.
Courtenay Clifton) 11,100

30.

—

Rotherham. For sewage disposal pur-
poses (ilr. A. W. Brightmore) 2,064

30.

—

St. Helens. For the provision of a
hospital (Dr, R. A. Farrar) 13.000

.30,

—

Winterton. For wat^r supply purposes
(Mr, R. H. Bicknell) 200

31.

—

Normanton. For countv hospital exten-
sion (Dr, R. A. Farrar) 5.00O

31.

—

Skirlaugh. For the provision of a ceme-
tery (Mr. R. H. Bicknell) .500

AUGUST.
1.

—

Barnack. For water supplv purposes
(Mr. A. W. Brightmore) " 1,5^)

13.

—

Devonport. For hospital extension (Dr.

St. George Mivart) ... ... 6,95(i
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Municipal Worii in Progress and Projected.
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The following are among the more important pro-

jected works of which particulars appear below

:

Buildings—Aberdeen £25,000, Derby £10,000, Ilford

£21 ,300 r housing and tow-n planning—St. Austell, Til-

bury; roads and materials—Finsbury, Southport;

sew-erage and sewage disposal—Bulkington, Porthcawl

£11,944; water, gas and electricity—Budleigh Salter-

ton £4,800, Forfar £3,250, Fulham £8,550. Particulars

of other works projected will be found in our "Local
Government Board Inquiries" page.

BUILDINGS.

Aberdeen T.C.—Consideration is being given to the
provision of new baths, the proposed scheme compris-

ing Turkish baths, slipper baths, and two swimming
ponds. The cost is estimated at aljout £25,000.

Barrow-in-Furness T.C.—The surveyor, Mr. Arthur
Race, has received instructions to prepare a rough
plan of a new large pavilion on the land acquired by

the corporation adjoining Biggar Bank : and also of

small shelters in various positions.

Berkhamsted U.D.C.—An open-air swimming bath
is to be constructed at an estimated cost of £700.

Dundee T.C.—The council have resolved to purchase
the public baths and washhouses in Mill-street.

Bingley U.D.C.—The council propose to build a

public swimming bath.

Derby T.C.—Mr. Andrew Carnegie has offered

£10,000 to the corporation for the erection of two
branch libraries.

Gloucester T.C.—A new fire station built at a cost

of £5,000, from a design piepared by the deputy sur-

veyor, Mr. E. W. A. Carter, under the superintendence
of the city surveyor, Mr. E. Kead, has been formally
opened.

Harwich T.C.—A committee is to be formed to go
into the question of the protection of the foreshore at

Dovercourt, where considerable protective works have
become necessary.

Ilford U.D.C.—Public baths are to be erected at

an estimated cost of £21,300.

Kincardineshire C.C.—The Laurencekirk District
Committee have decided to erect, adjoining the isola-

tion hospital, a [lavilion for tuberculosis patients.

Newport (Mon.) T.C.—The central fire station is

to be extended liy the provision of five additional
houses at an estimated cost of £262 per house.

Okehampton T.C.—A contract has been signed for

the sale of land in George-street to the county council
for the erection of a new police-station.

Scarborough T.C.—It is proposed to carry out further
improvements at the North Bay at Scarborough, and
the council in committee have approved plans for the
proposed demolition of the old north pier pavilion and
adjoining buildings : alterations and improvements of

the roadway and sea wall near that pavilion, and the
erection of a public shelter, shops and conveniences
in the Clarence Gardens adjoining the Royal Albert-
drive.

Shropshire C.C.—The Education Committee have
decided to build a technical institute at Oakengates
at an estimated cost of £7,000.

Thirsk R.D.C.—The North Eastern Railway Com-
pany has offered to build a footbridge over the railway
to the north of Thirsk Junction if the council will con-
tribute £250—one-third of the estimated cost. Notice
of motion has been given by a councillor to offer a
contribution of £150.

Walsall T.C—The borough surveyor, Mr. John
Taylor, has been instructed to prepare plans and esti-

mate for a public swimming bath at Bloxwich.

HOUSING AND TOWN PLANNING.
Blackrock (Co. Dublin) U.D.C—A scheme of forty-

eight workmen's houses, designed by Messrs. Donnelly
& Moore, is in course of being carried out, and public
baths and washhouses are being built from the designs
of the surveyor, Mr. Henry W. Powell, together with
a children's playground. 'The aggregate estimated cost
of these works is £20,400.

Derbyshire C.C.—A resolution has been passed
calling the attention of the Housing Committee and the
county medical officer to the question of housing

accommodation for the working classes, and request-

ing the committee and medical officer to bring to

the notice of the urban and rural authorities the

powers delegated to them for this purpose.

Friern Barnet U.D.C—It has been decided to build

fifteen workmen's dwellings.

Huddersfield T.C.—Three town planning schemes
are contemplated by the corporation in the more
thickly populated parts of the borovigh, and a con-

ference was held at the town hall last week with

the object of securing the co-operat'on of the land-

owners concerned.—A housing scheme consisting of

twelve cottages is to be carried out at an estimated
cost of £1,400.

Narberth R.D.C—A committee has been deputed to

prepare a housing scheme for submission to the Local
Government Board.

St. Austell U.D.C—A scheme has been adopted for

the erection of twenty-two houses. The cost is stated

to be £305 per house.

Tilbury U.D.C.—A housing scheme for the provision

of 132 houses is to be carried out.

Wrexham T.C—The town clerk, Mr. Lawson
Taylor, states that the number of lessees affected by
the proposed town planning scheme is 124, and that

it wHl be fully a couple of months before the Local
Government Board give their sanction to prepare the

scheme. .\fter that twelve months would elapse

befoie the scheme was prepared and approved.

PARKS AND OPEN SPACES.

Bridlington T.C—It has been decided to purchase
Ijroperties on the sea front and .36 acres of land for

development purposes and the formation of a park.

Southend T.C—Six acres are to be purchased at

Southchurch for £2,100 for the purpose of a recrea-

tion ground.

Swindon T.C.—The borough surveyor, Mr. H. J.

Hamp, has prepared a plan for the extension of the

Town Gardens, and he has been authorised to ascer-

tain the terms upon which the additional land can
be purchased.

REFUSE COLLECTION AND DISPOSAL.

Stoke-on-Trent T.C.—The borough surveyor, Mr.
A. Burton, has received instructions to prepare and
submit to each sub-committee a comparative .stafe-

iuent showing the cost per mile for .scavenging in

the county borough, and in other large towns, also

further information as to scavenging l>y machinery.

ROADS AND MATERIALS.

Aberdeen C.C.—The Alford District Committee have
accepted the tender of Messrs. J. McAdam <!t Sons,

.\berdeen. at £9,415, for the Donside-road reconstruc-

tion scheme, towards which a grant of £4,600 has
been received from the Road Board, and a loan of

£3,680, free of interest. The strengthening of the

road is to be done partly by putting in a bottoming
of hand-set metal 8 in., and partly by a bottoming
8 in. deep of 4-in. to 6-in. metal broken on the bed,

covered -by 4 in. of 2-i-in. hand-broken metal. The
whole will then be closed on the surface with a 2-in.

coat of ll-in. machine-broken metal.

Argyll C.C—The Road Board have made a grant
of £1,200 to the Lorn District Committee for the
improvement of the Tyndrum-Oban road and Oban-
Ardrishaig road.

Bangor U.D.C—A resolution has been passed by the
council emphatically dissenting from the proposed
alterations in the present system of control in regard
to the leading roads in the county by which main
roads would be brought under the sole control of

the county council, on the ground that such a change
would not tend towards the improvement in the
roads compatible with economy. The amendment
of the Roads Improvements Funds Act, 1909, is also

called for so that local councils might be enabled
to negotiate direct with the Road Board.

Barnstaple T.C.—It has been decided to renew the
wood paving in pai-t of High-street.

Blackrock (Co. Dublin) U.D.C.—The surveyor, Mr.
Henry W. Powell, has just completed the laying of
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31,374 sq. yds. oi noomac- roads. a( a gross ros( ,,f

£•3,076.

Finsbury B.C.—It is proposed to expend £3.327 (Hi

paviiiK works dining tlic ensuing half-year.

Foleshill R.D.C.—The surveyor, Mr. A. E. Newey,

has received instriirtions to prepare plans of new

street works.

Glasgow T.C.—A committee has been appointed to

formulate a scheme of improvement at the corner of

the High-street and Trongate. and negotiations are

to he entered into with the Caledonian Baihvay Com-
pany as to the alteration or removal of the .station

bnilding.s at the Cross with a view to tlie proposed

improvement being made as complete as possible.

Hastings T.C.—The borough surveyor, i\rr. P. TI.

Palmer, has been instructed to carry out the work

of making and widening a portion of Bexhill-road at

£2,506.

Herefordshire C.C—The Roads Committee report

that all the district councils, excepting Wigmore,

have agreed to come under the new^ propo.sals,

whereby the coimty council wall undertake tlie main-

tenance of the main roads for the future, the dis-

trict councils to act as agents.

Hetton (Durham) U.D.C.—Provisional apportion-

ments have been signed for the making-up of two

streets, the work in one instance to be carried out

by tlic surveyor, y\r. .T. Harding, and tenders to V^o

invited for tlie work in the other.

King's Lynn T.C.—The boi'ough surveyor, Mr.

A. J. Smith, has received instructions to prepare plans

for making up North-street and other thoroughfares.

Kingstown U.D.C.—A new road is to be constructed

between Corrig-road and Northumberland-avenue, at

a cost of £.500.

Melton Mowbray U.D.C.—Tar-spraying is to be

tried as an experiment in Nottingham-street and
Sherrard-street.

Midsomer Norton U.D.C.—The scheme of the sur-

veyor. Mr. C. H. Sunderland, for making up Station-

road has been adopted by the council.

Rugby R.D.C.—The following resolution was
ado])ted at the council meeting on Monday last:

" This council is of opinion that, having regard to

the heavy and growing cost of njaintcnance and up-

keep of the highways, consequent upon the ever-

increasing use of them for purposes of through trafhc

by motor cars and heavy and light locomotives, it

is imperative a larger and more adequate contribu-

tion shall be made from the Imperial Exchequer
towards the cost of this national service."

St. Austell U.D.C.—Impi-ovements are to be carried

out at Duke-street at a cost of £466.

Southport T.C.—It is jiroposed to carry out an
improvement scheme in Lord -street, between
London-square and Hill-.street. The intention is to

continue the carriage drive in front of the Post-office

to Hill-street, the intervening space between this

roadway and Lord-street to be laid out as ornamental
gardens.

Stepney B.C.—It has been agreed to contribute
£2,000 towards the cost of the Commercial-road
improvement to be carried out b.v the London County
Council.

Stockton R.D.C.—It has been agreed to make up
certain new streets at Eaglescliffe and Prestou-on-
Tees. at an estimated cost of £1,850.

Swindon T.C.—The borough surveyor. Mr. H. .1.

Hamp. has been authorised to spend an additional
sum of £100 in tar-spi-aying.

Wolverhampton T.C.—Compton-road is to be treated
with Tarmac at a cost of £36-5.

SEWERAGE AND SEWAGE DISPOSAL.

Ashby R.D.C—Consideration is to be giv.-u to a

repox-t by the county medical officer, pointing out the
desirability of providing a system of sewerage at Donis-
thorpe and Mcasham.

Birstall U.D.C—The surveyor, Mr. T. H. Hailstone,
has liecu autlmrised to order the materials required
for the erection of a new filter at the sewage works.

Bulkington U.D.C—The surveyor. Mr. Edward
Cuthbert, has received instructions to caiTy out a
scheme of sewerage.

Cannock R.D.C—Tlic tender of Messrs. Martin vt

Element, at £4,324, has been accepted for the con-
struction of works of sewerage at Great Wyrley.

Clowes U.D.C.—A scheme of sewerage extension

is to be carried out.

Cockermouth R.D.C.—^In connection with sewerage
works required liy the Local Government Board in

the Cumberland mining village of Broughton Moor, a

scheme, estimated to cost £2,950. has been submitted

to the council. The board had previously rejected a

£1,500 scheme. The clerk said the scheme would cost

as much as the parish was worth in rateable value.

By a majority of one it was agreed to forward plans

to tlie Local Government Board.

Doncaster R.D.C.—The tender of Messrs. Edwards
it Co.. St. Sepulchre-gate, Doncaster. at £4.450, has

been accepted for the construction of the sewage dis-

posal works at Rossington.

Grimsby T.C.—It is proposed by the Sanitary Com-
mittee that short notice be served upon owners for

the conversion of privies to the water-carriage sy.stem,

•iiid that if these are not complied with legal proceed-
ings be taken.

Ledbury R.D.C.—Sewerage and sewage purification

works for Colwall, near Malvern, are to he carried out
at an estimated cost of £2,500. The scheme has been
prepared by Messrs. Taylor & Wallin, of Newcastle-
upon-Tyne and Birmingham, and includes bacterial

disposal works of the most modern type. Tenders are

to be invited for the construction of the works at once.

Laurencekirk T.C.—The new sewage disposal works
have been completed by the contractors, Messrs.

AVellwood & Lunan, Cardenden, at a cost of £1,448.

Porthcawl U.D.C.—Plans have been prepared of an
improved sewei'age scheme, which is estimated to cost

£11,944.

Street U.D.C.—The councU discussed recently the
question of enforcing the provisions of the Public
Health and Housing Acts in respect of compelling
householders to keep their premises in a proper state

of repair. It appeared that in certain cases the coun-
cil had been accustomed to carry out the work through
its own workmen, and charge the cost to the house-
holder concerned. Mention was made of a case in

which the council had carried out sewerage work for a
certain owner, and !Mv. Withers said he considered
that the council should not do such work at cost price,

because it involved unfair competition with tradesmen
who wasted time in preparing estimates. Besides, it

encouraged people who were ordered to carry out
necessary repairs not to do so, but to let the council
do it, because the.v knew they would get it clone

clieaper. He thouglit the council ought to charge fair

trade prices. It was agreed that a sum for super-
vision he added to the bare cost of labour charged in

cases of work undertaken by the council.

Swindon T.C—Messrs. J. Taylor & Son. AVest-
niinstcr. have been en.uagcd to advise the council with
rciiard to the proposed extension of the plant at th.e

Redbourne sewage works, and. subject to the ssyiction
of the Local Government Board being obtained, to

carry out the whole of the works at an inclusive fee

of £1.001).

Whitehaven R.D.C—The plan of the surveyor, Mr.
G. Boyd, for the sewerage of the village of Beckermot,
is to be carried out at an estimated cost of .£2,220.

WATER, CAS, AND ELECTRICITY.

Budleigh Salterton U.D.C—:\rcssrs. Strachan &
Weeks lia\e prepared a scheme for the improvement
of the water supply, at an estimated cost of £4,800.

Burton-on-Trent T.C.—It is proposed to repair one
of the gasholders at a cost of £400.

Cromer U.D.C.—A filtration scheme is to be
installed at an estimated cost of £2,000.

Forfar T.C.—Imiuovements in the water supply,
including a new main from the service reservoir, are

iTConiMiended by Jlr. G. Baxter, engineer, of Dundee,
at an estimated cost of £3,250.

Fulham B.C.—The Electricity and Lighting Com-
mittee are recommending an expenditure of £8, 5.50 for

the extension of the generating plant.

Hammersmith B.C.—It has been decided, on the
recommendation of the Finance Committee, to .set

aside £250 from the revenue account of the electricity

undertaking as a further allocation to the scheme for

supply, on hire, by the covuicil to consumers, of wiring

and fitting.'* required for external lighting.

Kingston T.C.—The annual report of Mr. J. E.

Edgcome, the borough electrical engineer, submitted
to the council on Saturday, notes that the nett loss

on the undertaking has been £1,255 for the past year,
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as compared wit.li a loss of CfiO for the preceding

year. The loss is entire!}' due to the abnormal rise

in the price of coal.

Linlithgowshire C.C.—The Linlithgow District Com-
mittee have approved of the arrangement under which
Linlithgow Town Council are to obtain, through an
agreement with Bo'ness Town Council, a supplementary
supply of water from the supply pipe at Linlithgow

Bridge.

Matlock Bath U.D.C.—The gas undertaking yielded

last year a profit of £1,592.

Oundle R.D.C.—The tender of Messrs. Kettle &
Son, Peterborough, at £947, has been accepted for

carrying out water supply works at King's Cliffe.

Sandbach U.D.C.—It is proposed to carry out

improvements at the waterworks, at an estimated cost

of £1,400.

MISCELLANEOUS.

Bermondsey B.C.—A letter has been received from
the Higliways Committee of the London County
Council stating they are strongly of opinion that

the traffic along the tramway route from Tower
Bridge-road to Rotherhithe is not such as to justify

the heavy cost that would be involved in reconstruct-

ing the lines for working on the underground conduit
system of electrical traction. In all these circum-
stances tlie Highways Committee feel that unless the

borough council is prepared to consent to the recon-

struction of the tramways on the overhead trolley

system of electrical traction, they will have noojition

but to advise the county council to discontinue the

working of the lines.

Knaresborough R.D.C.—An agreement has been
made with the Harrogate Corporation for the use of

their fire engine and brigade in tlie rural district, for

an annual payment of £150, the council to pay the
expenses of the brigade when attending fires.

Launceston T.C.—An increase in wages of three-

pence per day is to be given to the council's labour-

ing staff.

PERSONAL.

Mr. F. Tuckey, of Earl Sliilton, has been appointed
surveyor of highways to the Hinckley Rural District

Council.

Mr. George Nicol has been appointed road sur-

veyor for the Garioch district of Aberdeenshire at

£150 a year.

Mr. W. O. Hughes, Conway, has been appointed
surveyor and inspector to the Bettws-y-Coed Urban
District Council.

]Mr. .John H. Brett, county surveyor of Antrim, and
Mr. William Allen, assistant surveyor, have sent in

their resignations.

Mr. Stanle.v L. Richardson, of the borougli engi-

neer's department, Scarborough, has received an
appointment on the city engineer's staff, Sheffield.

Mr. John Bourne, who relinquished hivs duties as

surveyor to the Bawmarsh (Yorks) Urban District

Council on April 1st last, died, we regret to state,

last week at the age of sever ty-one.

Mr. I*. Thurlby. assistant to Mr. J. E. Aldersley,
engineer and surveyor to the Earby Urban District

Council, has been appointed assistant sanitary engi-

neer to the Wortley (Yorks) Rural District Council.

Mr. R. J. Angel, the borough engineer of Bermondsey,
has. we regret to learn, recently lost his mother, who
died suddenly in North Wales. We venture to tendei-

our sympathy with him in his irreparable bereave-
ment.

Mr. W. B. Crouch, clerk in the office of Mr. R.
H. Clucas, the borough ongiuwier of Kingston (Surrey),

has had his salary increased to £90 per annum, to

be further increased in September next year to £100
per annum.
Mr. W. Sowden, .surveyor and inspector of nuisances

to the Easingwold Rural District Council, has inti-

mated his intention of retiring, ow-ing to advancing
.vears. He has been thirty-one years in the service
of the council.

Mr. Matthew Wickett, for forty-eight years high-
way surveyor to the Camclford Rural District
Council, has resigned. Only twice during his long
term of office has he been absent from meetings of

the council and the old Highw-ay Board.

^[r. .foseph Kdniondson lias resigned his position

;is luaiuiger of the Moss Side sew-age works, Man-
chester Corjioration, which he has held for eighteen

years, and is applying for his compensation due to

iiim from the amalgamation of the Moss Side district

with tlie city council. It is anticipated that the

Moss Side sewage will be diverted to Davyhulme
sewage works during the next three or four months.

Mr. R. O. Wynne-Roberts, of Regina, has contributed

to the f'mi trad Brmrd of Toronto a long commimica-
tion ably advocating the formation of a .society of

municipal engineers, who at present have no repre-

sentative organisation there. The editor of the liecnrd

supports the suggestion, and we may therefore assume
that it win not be long before it is put into practical

.~liape. We wi.sh it every success, and trust it may
in some way be affiliated with its long-e.stablished

prototype in this country.

FOR OTHER ADVERTISEMENTS
See End of Paper.

THE URBAN DISTRICT COUNCIL OF
HASLEMERE.

APPOINTIMENT OF HIGHWAYS FOREMAN.
The Urban District Council of Haslemere invite

applications from persons not exceeding 45 years of

age for the post of working Highways Foreman.
Candidates, who should be cyclists, must have had

practical experience in road tarring and the construc-

tion of highways with tarred macadam. They must
also be comioetent to lay kerbing and paving, keep
time-books, and generally supervise the work of con-

struction, repair, maintenance and scavenging of high-

ways.
Forms of application may be obtained upon receipt

of a stamped, addressed foolscap envelope.

Applications, .stating salary required, accompanied
b.v copies of three recent testimonials, must reach the

undersigned not later than 12 noon on Tuesday, the

5th August, 1913.

(By order)

A. G. WHITCHER,
Clerk to the Council.

Town Hall.
Haslemere,

Surrey.
July 24, 1913. (670)

BOROUGH OF LUTON.
The Corporation of Luton invite Schemes and

Tenders from experienced firms for the extension of

their Refuse Destructor Plant.
Particulars of requirements and Form of Tender and

Guarantee can be obtained from the Borougli Engi-
neer, Town Hall, Luton, on deposit of £1 Is., which,

will be returned if a liona-fuk Tender is sent in.

The firm entrusted with the work will be required

to ]>ay the tow-n rate of wages to all workmen employed
by them in the town.
The Corporation do not bind Ihoiiisrlves to accept

the lowest or any Tender.
Tenders, together with guarantee and detailed Speci-

fication, enclosed in sealed envelope endorsed "Refuse
Destructor," must be delivered to nie by not later than
Tuesday, 30th September, 1913.

W. SMITH,
Town Clerk.

Town Hall,
Luton.

July 21, 1913. (666)

WANTED, temporarily, in a Metropolitan Engi-
neer's Department, an Engineering Assistant,

having experience of a Municipal Engineer's Office.

Applications, .stating age, salary required, and ex-

l>crience, and enclosing copies of three testimonials,

to be addressed to Box 4,084, Willing's, 125 Strand.

W.C. (669)

CLERK OF WORKS required, at once, for 5 or 6

weeks. ^lust be thoroughly experienced in

Drainage Work, Levelling and Surveying. State age

(not less than 25), experience, salary required and
testimonials, to Box 1,277, office of The Subveyob.
24 Bride-lane. Fleet-street, E.C. (668)

GIVIL ENGINEER (Birmipgham district) re-

quires Junior General Office Assistant; must be

neat and expeditious tracer; state experience, salary

required, and how soon free—Box 1,273, office of The
Surveyor, 24 Bride-lane, Fleet-street, E.C. (66.3)
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EARNET URBAN DISTRICT COUNCIL.
TO QUANTITY SURVEYORS.

The Barnet Urban District Council require tlie ser-

vices of a properly qualified and competent Quantity

Surveyor for the purpose of taking out and preparing

the Bill of Quantities for a contract for the erection

of New Council Offices, the amount approximating'

.e3,500.

All information can be obtained from the Architect,

Mr. H. A. Cheers, of 73 Philbeaeh-gardens, Kensing-

ton, W.
Tenders are invited for the work of preparing these

Quantities, and should reach the undersigned, seale<l

and endorsed " Offices Quantities," not later than

Tuesday, August 5th, 1913.

H. W. POOLE,
Clerk of the Council.

Council Offices,

40 High-street,
Barnet.

July 14, 1913. (659)

OURBITON URBAN DISTRICT COUNCIL.
^ APPOINTMENT OF ASSISTANT SURVEYOR.
The above-named Council invite applications for tlie

appointment of Assistant Surveyor.
Applicants must have previous experience in the

Surveyor's Department of an Urban Authority, must
be good draughtsmen, competent to take levels, and
must not be less than 21 nor more than 30 years of

age. Salary to commence at £100 per annum, rising

by annual increments of £10 to the maximum of £150.

The gentleman appointed will be required to devote

the whole of his time to the duties of his office, and
not to undertake any private work.
Applications, stating age, qualifications and pre-

vious experience, accompanied by copies of three re-

cent testimonials, and enclosed in an envelope marked
outside " Assistant Surveyor," must be received l)y

tlie undersigned not later than Thursday, the 7th

August, at 12 noon. No form of application is sup-

plied. Canvassing is prohibited.

FREDERICK W. WOOD,
Clerk to the Council.

District Council Ofiices,

Surbiton.
July 23, 1913. (661)

THOROUGH OF BEDFORD.
-*-' ASSISTANT ROAD FOREMAN.
Wanted, in the Borough Engineer and Surveyor's

Department, an energetic man as Assistant Road Fore-
man. Wages 32s. 6d. per week.
Preference will be given to candidates who have had

experience in similar duties in a Municipal Depart-
ment, and who can ride a bicycle (which will be pro-

vided). Age not to exceed 40 years.

Applications, in candidate's own handwriting,
stating age, together with full particulars as to ex-

perience, &c., and accompanied by copies of three
recent testimonials, to be sent to the undersigned not
later than Saturday, August 23rd, 1913.

N. GREENSHIELDS, assoc.m.inst.c.e..

Borough Engineer and Surveyor.

Town Hall, Bedford.
July 23, 1913. (667)

WANTED a Clerk of Works during construction
of Sewers and Sewage Disposal Works for the

Parish of Rednal, in the area of the Bromsgrove Rural
District Council.
Period of employment, about four months.
Salary, £3 3s. per week.
Applications, stating age and experience, and accom-

panied by not more than three recent testimonials, to

be delivered on or before August 1st, 1913, to

—

Union OflSces,

Bromsgrove.
July 23, 1913

H. D. HOLLOWAY,
Clerk to the Council.

(.665)

TX^'ANTED in a Borough Engineer's Office in
' ' London, a Temporary Assistant as Draughts-
man and Surveyor for three months. Salary 2 guineas
per week. Applications, stating age and experience,
with copies of 3 recent testimonials, to be sent to
Box 39, c/o. Messrs. R. F. 'White & Son, General Adver-
tising Agents, 33 Fleet-street, B.C. (660)

TJUISLIP-NORTHWOOD UKBAN DISTRICT
JA; COUNCIL.

INSPECTOR OF NUISANCES AND BUILDING
INSPECTOR.

The above-named Council invite applications for the

combined appointments of Inspector of Nuisances and
Building Inspector.

The salary offered for the combined offices is -tl40

per annum.
As Inspector of Nuisances the person appointed will

be required to perform all the duties devolving upon
him iindcr the Sanitary Officers (Outside London)
Order, 1910, and the Housing (Inspection of District)

Regulations, 1910, and he must hold the Certificate

of the Royal Sanitary Institute.

As Building Inspector he will be required to inspect

all buildings, drainage work, and sewers laid on
private estates.

The successful applicant must be a motor-cyclist or

cyclist, and he must reside within the Urban District,

and devote his whole time to the duties of his offices.

Applications, stating age, qualifications and experi-

ence, endorsed " Inspector," and accompanied by
copies of not more than three testimonials—which will

not be returned—must be delivered to the undersigned
not later than 12 noon on Tuesday, the 5th day of

August next.
C^anvassing, directly or indirectly, will disqualify.

EDMUND R. ABBOTT,
Clerk to the Council.

Council Offices,

Northwood,
Middlesex.

July 23, 1913. (662)

TTRBAN DISTRICT OF BLACKROCK,
U CO. DUBLIN.
Tenders are invited from experienced Contrac-

tors for the laying of about 12,500 sq. yds. of Tar or

Bituminous Macadam, including preparation and
grading of roads, and the supply of all materials, tools,

watching, &c., in the Urban District of Blackrock,
Co. Dublin.
Contractors must be prepared to undertake the whole

of the work (including preparation of road surface, and
the supply of all materials, plants, tools, watching,
&c.).

Excellent Broken Stone can be secured from several

sources at a price of about 7s. per ton, delivered in the
district.

Copy of the Specification and Form of Tender can
be obtained on application to the Town Clerk, and on
payment of £1 Is., which will be returned on receipt

of a bond-fide Tender, which must be accompanied by
a detailed Specification of the manner in which the
Contractor proposes to execute the work, and state

—

(1) The price per square yard at which the person
tendering is prepared to carry out the work.

(2) The price per square yard per annum for which
he is prepared to maintain the same in good order
(a) for a period of five years, (I) for a period of seven
years.

(3) The price per square yard for replacing the sur-

face of the road in same material and manner in cases
where it is opened for the repair of pipes, &c., during
the continuance of the Contract. .

All Tenders must be on the official form and properly
signed.

The Contractor will be required to enter into a Bond
to be prepared by the Council's Solicitor, binding him-
self under penalties to duly execute his Contract, and
to give the names of two solvent persons willing to

jointly and severally enter into a Bond (in such sum
as the Council may determine) to guarantee the due
performance of the Contract; and the Contractor shall

pay the expenses of the Council's Solicitor for pre-

paring the Bonds and Contract.
The Contractor to pay the standard rate of wagss,

and to observe the usual hours of labour in operation
in the District, and to employ local labour as far as
possible.

Tenders, enclosed in sealed envelopes, addressed to

the " Chairman," and marked " Tenders for Mac-
adam," to be delivered at this Office on or before the
5th August, 1913.

E. FINLAY HERON,
Town Clerk.

Town Clerk's Oflice,

Town Hall, Blackrock,
Co. Dublin.

July 22, 1913. (864)
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Third International Road Congress.
WOOD PAVING QUESTIONS.

Sir Mauuice Fiizmatjricb presided over tlie sul;-

sectioii of tiie congress wliich dealt with the question

ui wood paving.

The Chairman said lie expected the great majority

of those present lived in towns, but whether they

lived in town or country they all had to spend a great

deal of time in town, and it was therefore of great

importance to them that the pavement in the towns
sliould satisfy.

Mr.H.PEKCY BouLNOis (VVestmiiister)saidhehadhad
eight reports as regards wood paving—from Hungary,
Kussia, the United States, the British Isles, France,
Austria, Germany and Australia. The Russian method
was not a good one, and he dismissed it as being in-

sanitary, unscientific and obsolete. He thought the

following ijoints should be discussed: (,1) Is not wood
[laviiig the right and best paving for streets of mixed
liallic ? (,2) Are the blocks to be of softwood, properly
iiujircgnated, or of hardw'ood ? (3) What is the proper
metliod of this impregnation and what is the best

material or chemical comijound to employ for the

puriwse ? (.4) What are the best softwoods to use for

blocks ? (5) What is the best size of block 'i {la) What
is the best foundation ? {!) How are the blocks to be

laid and grouted ? (8; W'hat is the life of a wood-
block pavement I' (9) What is the annual cost of re-

pair and maintenance ': (10) How does the wood pave-
ment compare in cost of scavenging with other pave-
ments ? (11) Is the wood pavement more slippery than
other pavements :- (12) How does it compare with
other pavements as regards the wear due to motor
IraHic ? Mr. Bonlnois moved that

—

" Wlierc gradients jjermit wood-block x)avemeiilb

laid on proper concrete foundations are the most suit-

able for streets where the trafjic is great, but is not
of the exceptionally heavy character usually existing
on streets near docks or similar centres of industrial
traffic."

To tliis Mr. O. E. WiNUiii (Hanipstead) proposed
the following addition:—

" It is of great importance that the concrete foun-
dation should be laid of sufBcieiit strength to carry
the traffic passing over the pavement."

Mr. Winter said those who had had large exjieri-

ence of wood pavements in recent years knew what
a lot of trouble indifferent foundations gave. For the
past two or three years he liad been spending a lot

of money in remaking concrete foundations or
strengthening them in consequence of the heavy in-

crease in traffic. Motor 'buses and other mechanical
trallie demanded a very strong foundation.

Herr S. Keause (Berlin) remarked that wood paving
was more costly in Germany than asphalt. Softwood
cost there 35 cents and hardwood 75 cents more than
asphalt, and therefore the question was of great im-
portance in Germany, where they had only 900,000
sq. yds. of wood to 7,000,000 sq. yds. of asphalt paving.

Mr. BouLNois accepted the amendment, and the
resolution as added to was passed.

The second resolution moved by Mr. Bouhiois was
as follows:—
"Great care is necessary in the selection of a proper

timber for the purpose, and all .softwood blocks should
be thoroughly impregnated with a well-proved pre-
servative before being laid."

Mr. Julian Julian (Cambridge) suggested the addi-
tion, ' and it is often useful to impregnate hardwood,"
remarking that he had found that in some cases it

distinctly minimised the amount of contraction due
to moisture. He had tried various experiments, and
found that it made considerable difference whether
hardwood was creosoted, for creosoted hardwood di<l

not vary as much as uncreosoted.

Mr. Julian subsequently withdrew his amendment,
and resolution 2 was carried as proposed.

The third and fourth resolutions by Mr. Bonlnois
w-ere submitted together. They were as follow:

(•3) "lu view of the varying results given by wood
pavements according to local circumstances, it is

desirable that further investigations and laboratory
experiments should be carried out in connection with
the selection of the timber and the impregnating pre-
servative." (4) "Every precaution should be taken in

Uiying the blocks to prevent, as far as possible, the
entry of water through the joints."

To these the French delegation moved the following
amendments:—

(3) " Hai-dwoods give varying results according to
local circumstances, and it does not appear desirable
to recommend them for roads with intense traffic in
large cities unless some means are devi.sed to effec-

tively prevent the rapid destruction of the joints and
the resulting destructive effect on the concrete below.
If these woods are employed it is desirable not only
to prevent the percolation of water through the joints
to tlie foundation, but also to consolidate the blocks
as far as possible so that they may not become
rounded at the edges."
" Softwoods obtained from suitable kinds of trees,

and especially from resinous species, are equally suit-
able for roads with a comparatively heavy and intense
traffic as well as for roads with a light and infrequent
traffic. In the latter, however, tlie blocks are liable
to rot if they have not been suitably pickled. It is
also desirable to make the joints as small and water-
tight as possible. On the otlier hand, their compara-
tively rapid wear on roads with great traffic should
encourage one to make exhaustive investigations into
the best means of treating them, so as to increase
their strength without prejudice to tlieir elasticity."

M. BiENVENUE (Paris), speaking for the French dele-
gation, was of opinion that hardwood blocks could
not be used very successfully in streets where there
was intense traffic, as they w-ould lead to the destruc-
tion of concrete base and the dislocation of the blocks.

Mr. W. NisBET Blaie (St. Pancras) said he believed
some of them were prepared to accept the French
delegation's amendments as supplementary to the
resolutions. He gathered that the reason for the
opposition was that the hardwood Ijlocks would lead
to the destruction of the foundation. They might
accept that, but it did not follow that the material to
be preferred to hardwood in streets was softwood.
If wood was unsuital)le, granite should be employed,
and that should be made clear in the resolution.

Mr. O. E. Winter (Hanipstead) said from his ex-
perience all the objections which had been made by
the French speaker and in the French papers had
been met in the .sectionab wood block. He had had
some of this paving laid down in the Edgware-road
for eight years, and it was as smooth to-day as when
it was first laid down. That was a road where there
was extremely heavy traffic—roughly, 10,000 vehicles
in twelve hour.s—and the wear during eight years
iiad only slightly exceeded J in. There had been no
corrugation of the joints, the concrete foundation
had been quite uninjured, and the pavement was
thoroughly waterproof.

Mr. E. G. Mawbey (Leicester) said he thought
they all agreed that there were gieat objections to
the ordinary hardwood paving. They had had sec-
tional Jarrah wood-block paving in i.eicester, where
the trafllc was rather heavy, for nearly seven years,
and it had worn very finely indeed.

Mr. BouLNOis pointed out that if tliey accepted
tlie amendments in place of his resolution it would
pia;;tically exclude hardwood, and he wanted to
avoid that. He knew hardwood had not had a very
good character so far, but he wanted to see it im-
prove its character in future. He would agree to
accept the amendments as an addition to those he
had moved.
This was agreed to, and the resolutions, with the

addition of that propcsed by the French delegation,
were carried.

Resolutions 5 and 6 were as follow:—
(5) " Subject to certain precautions, such as im-

pregnating of the wood, waterproofing of the joints
and surface, frequent cleaning of the road, &c.,
there was no objection to wood paving from a sani-
tary point of view."

(G) " The spreading or gritting is necessary under
certain conditions and in certain weather, especially
on hardwood paving, to prevent the surface becom-
ing slippery, but the gritting should bo done with
suitable small gravel or chippings, so as to avoid
us far as possible any injury to rubber tyres."
These were agreed to without discussion.
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Tlie last resolution, moved liy Mr. Boilnois,

stated:—
"Where hardwoods are adopted for paving, the

sectional block system, or some other effective

system, slioiild he employed in order to avoid objec-

tions whicli have been found in hardwood paving.-."

The French delegation proposed as an amendment
that this resolution should be suppressed.

Mr. BoTJLNOis explained tliat the cost of the sec-

tional wood block was slightly more than that of tlie

ordinary wood block, but a block of less depth could

be used, because it could be worn almost to destruc-

tion, and it would not move.

Mr. Krause (Berlin) said the German and Austrian

delegations joined with tlie French delegation in

wishing for the suppression of the resolution, as

that kind of paving was not known either in

Germany or Austria.

Mr. G. W. TiLLSON (New York) said the American
delegates would agree with the last speaker. A block

of that sort had been patented in America, but it had
never been used. If such a scheme as that were

adopted it would absolutely prohibit the use of hard-

wood on account of the cost.

Mr. T. W. A. Hayw.^rd (Battersea) said every-

one knew that the trouble experienced with hard-

wood paving was excessive shrinkage in certain

weather and expansion in other kinds of weather.

Sectional blocks made the shrinkage scarcely per-

ceptible, and if sections of two or three kinds of

blocks were used, hardwood paving would be nuich

more adopted than it was at the present time.

Mr. XoRMAN ScoRtiiE (Hackuey) said he was quite

in sympathy with the foreign delegations in their

desire to eliminate from the resolutions something
which was not of an international character, but

only a home product. While there was something
to be said for the resolution, he was not desirous of

putting in an international congress any resolution

on any projjrietary article. Would the delegates

from over the seas accept the following, instead of

the entire deletion of the paragraph; "In view of

tlie result obtained from sectional hardwood paving,

further investigation is desired witli a view to a re-

port at a future congress ? " That might get over the

difficulty, for in the next three years they would have
made experiments witli hardwood blocks to get over

some of the dilficultie.< Ihey had suffered from with

them.

M. BiENVENUE persisted in wishing the deletion

of resolution 7, because hardwoods gave varying
results, according to local circumstances, and it did
not appear desirable to recommend them for roads
with intense traffic, unless some means were de-

vised to prevent the dislocation of the joints and
destruction of the concrete below. They objected
to the sectional block as it existed at present, and
therefore v.ished the suppression of tlie paragraph.

Mr. KisBET Blair said he had had Jarrah wood
paving down for .something like eighteen years, and
the channel to allow expansion had not closed up,
although it was less than it was originally. The
effect of expansion was only removed by the use of

a bituminous joint.

Mr. BouLNOis said he quite fell in with his French
friends' views, that as that was not an international
question it would Ije well not to jjut such a resolu-
tion, and therefore he unreservedly withdrew it.

The English delegation agreed, and the resolution
was withdrawn.

WOOD PAVEMENT CONDITION.S IN GERMANY.
By F. KRAUSE. Gebeimer Baurat. Stadtbaurat, Berlin:

and C. HOEBUKGEE, Stadtiseher, Baurat, Mimich.

This report is based upon replies to a circular, re-

ceived from ninety-four towns, with a total popula-
tion of 19,975,000. Out of a total wheelway area of

107,409,000 square metres, wood paving covers only
0-62 per cent, 48 per cent being large stone paving,
and 36'4 per cent macadam. In Berlin the propor-
tion of wood paving is 194 per cent: in Leipzic, 27
per cent; in Charlottenburg, 5 per cent; in Mayence,
5'5 per cent. These figures may be comjiared with those
for asphalt: Berlin, 4396 per cent; Leipzic, 78 per
cent; Charlottenburg, U4 per cent; and Mayence, 29
per cent, llie total area of wood pavements in
Germany is about 908,000 square metres. The soft-
woods chiefly used are Swedish pine, about 389,000
square metres; Austrian pine, 55,000; Styrian larch,
34,000; and Bosnian black pine, 21,000. Of hard-

woods, blackbutt, lilue gum, and tallow-wood account

for about 289,IW0 square metres, Jarrah and Karri

80,000, and other hardwoods about 24,000. The con-

crete foundation is usually 18 to 20 centhuetres

thick, and the height of the softwood blocks 10

centimetres, sometimes 13 centimetres; the breadth
varying from 7i to l.'J centimetres, and the length

from 12 to 2,i centimetres. The liardwood blocks

are usually from 7 to 10 centimetres in height, some-
times 13 centimetres, are 71 to 9 centimetres wide,

and 13 to 23 centimetres long. The usual method of

impregnating the blocks is to immerse them for 15

to 20 minutes in carbolised coal tar, the chloride

of zinc iirocess having been discarded. About 140

kilogrammes of the tar are used jjer cubic metre of

wood, but the English process, in which 110 kilo-

granmies is sufficient, is sometimes employed. The
joints of the paving are filled either with cement
mortar or with a tar-pitch mixture, or the upper
half is filled with either material and the lower lialf

with the other material. Various methods are used
for providing for expansion and contraction, the

joint alongside the kerb being filled with sand alone,

sand topped with clay, clay alone, or With bitu-

minous material. Galvani.sed iron siiring plates,

covered with clay, are being tried in Berlin. Soft-

wood pavements are usually given a protective coat-

ing of cement or tar strewn with some kind of grit

or sand, hardwood p:iving being usually coated with
.some bituminous material and sharp sand. The
maximum gradients for softwood pavements go up
to 1 in 20, and for hardwoods up to 1 in 28; but
Berlin has a limit of 1 in 40, and some tow'ns 1 in
.")0, or even flatter. For streets in Berlin with busy
traffic the average life of a softwood pavement is

about twelve years, if it be carefully maintained.
Particular cases are cited of the life of pavements
under different conditions of tratfio. No estimate
can be given of the life of hardwood paving, which
was introduced only about sixteen years ago. A
number of towns are introducing periodical surface
tarriugs of wood pavements. In most towns wood
pavements are very carefully cleaned, and some-
times flushed with the hose. In some towns it is

considered necessary to apply a coating of tar before
strewing sand or grit, though this does not apply,
presumably, to emergency gritting. The report con-
tains comparisons ot cost of hardwood, softwood,
and asphalt paving, and the total cost of asphalt
]iaving is found to be lower than that of wood.
Aliout ten of the larger towns prefer softwood, and
seven prefer hardwood, no pronouncement on this

point having yet been made in Berlin. The report
concludes with a table showing the proportions of

different kinds of paving in ninety-eight German
towns.

THE ALGARKOBO OF THE ARGENTINE AS A
PAVING MATERIAL.

By Dr. C. C. DASSEN. Director of Municipal Works,
Buenos Ayres.

This report is a monograph on Algarrobo timber
and its u.-e in street paving. The author gives an
account of the methods first employed in paving
streets with this wood, and describes the manufac-
ture of the blocks. He quotes at length from Dr.
E. L. Homburg's description of the country in

which the timber grows, and of adjacent areas, and
discusses the conditions of its growth and exploita-
tion. The characteristics by which different species
of Algarrobo trees and their timber may be recog-
nised are then set forth, and the mechanical strength
of the timber employed in leaving is given in detail
and compared with that of other timbers.
The author then fully describes the methods fol-

lowed in constructing Algarrobo pavements in
Buenos Ayres. Tlie blocks are usually laid

diagonally in alternate bands of " headers and
stretchers." An expansion joint of sand is usually
provided, the width being about 10 centimetres, and
the surface covered with a protecting layer of mortar,
^lany of these pavements, of which there are 550,000

square metres in Buenos Ayres, have lasted for nine
or ten years, some of them being still in good condi-
tion. The author regards Argentine Algarrobo as a
first-class paving material. Its specific gravity when
dry is about 070, and its i)hysieal properties are
more or less intermediate between those of the soft-

voods and those ot the hardw'oods employed in
paving. In view of the rivalry between these two
classes of paving timbers, the author's figures le-

lating to the properties of Algarrobo would seem to

Jemand very careful attention.
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NOTES OX WOOD PAVINXx IN AUSTRALIA.

By A. C. MOUNTAIN, City Surveyor of Melbourne,
Australia.

The author give.s ;iii account of the ciivmiistaiice:<

miller wliich wood i)aving was introduced in Sydney,

in 1880. A number of different woods were tried,

and the li.<t of tho.se found suitable includes red

and blue gum, blackbutt, tallow-wood, spotted gum,

and .T-.irrah. The author I eli^ves that tallow-wood

is the best of all timbers for paving, and he accords

high praise to the red gum of Victoria. Jarrah, though

liable to shrink, is largely used in Victoria. By 188G

some 2»K),000sq.yds.of wood paving had been put down
in Sydney. Large areas of pavement in Sydney and

Melbourne have withstood heavy traflic f(u- more

than twenty years, and after being taken up the

blocks have yielded 50 per cent to 60 per cent fit

to be relaid and good for another ten years' service.

Most of the Australian timbers used for paving have

a tendency to swell, and both lateral and transverse

expansion joints are provided, usually i in. thick,

and filled with puddled clay or a mastic. Such
joints are not used with the Jarrah jjaving. The
giadual exhaustion of the forests is a serious matter,

and it is now difficult to obtain large sujjplies of the

best classes of timber in Victoria and Central New
South Wales, recourse being had to the forests of

Western Australia. In the metropolitan area of

Melbourne there are about 91* acres of wood paving,

the cost of which has varied from 16s. 4d. to 18s.

I er square yard. The blocks first used were 6 in.

deep, but a depth of 5 in. is found to be sutticitjut.

It seems to be the usual practice to give the pave-

ments an annual dressing with tar and sand.

WOOD PAVING IN VIENNA.
By L. KOtiGTaCHEK. Chief Engineer, City Engineers

Office, Vienna.

Northern pine, Norway spruce and larch are the

timbers principally used for paving in Vienna.

Northern pine has a large proportion of sapwood,
which has not the same consistency as the heartwood,

and only large baulks can be used for making paving

blocks. Spruce is a softer timber of even quality,

and the heartwood and sapwood are hardly dis-

fingui.shable. Larch is the hardest softwood to be
foimd in Europe, and its proportion of sapwood is

small. Jlountain larch is u.sed for paving, that grown
in the plains being of inferior quality. The preserva-

tives used are creosote and a mixture of creosote and
chloride cf zinc. Creosote alone is used for larch,

and for pine and fir when laid on bridges. The mix-
ture of creosote and chloride of zinc is used for jjine

and fir on roadways. Chloride of zinc alone is only
used for blocks laid under cover; 200 kilogranmies
of creosote per cubic metre are used for pine and fir

and 170 kilogrammes for larch. With pine and fir

paving wooden strips, 4 millimetres thick and 4 centi-

metres high, are placed between the blocks. Joints
are filled up with sliarjj sand, and the surface is then
Hooded with a hot mixture of pitch and coal tar, an<l

is strewn with pea gravel. In spite of the effects of

the sharp points of the horse-shoes used in Vienna,
the life of wood pavements is ten years or more under
heavy traffic and about twenty years under light

traffic. Very favourable residts are expected from
larch i)avements, the first of which was laid in 1904.

Of the 205,000 square metres of wood paving in Vienna
200,100 consist of native timbers and the rest of Aus-
tralian woods. A considerable extension of wood
paving is expected to take place.

WOOD PAVEMENTS IN THE UNITED STATES.
By G. W. TILLSON, Consulting Engineer to the Borough

President of Brooklyn, New York City.

Il is known that wood pavements of some kind
were in use in several American cities in 1840. Con-
siderable areas of yellow pine blocks, 3 in. thick, laid
on a 1-in. flooring of common pine, were put down
between 1800 and 1870. The flooring was tarred on
both sides, and the blocks were dipped in hot tar.

The upper parts of the joints were filled with gravel
and hot tar, rammed in. Between 1880 and 1890
blocks of about 4 in. to 8 in. in diameter, sawn from
cedar wood posts, were used to a considerable extent
in the western States. There w-as a large mileage of
this paving in Chicago, the cost being about 85 cents
per square yard. Creosoted blocks of red cedar were
used in Indianapolis in 1896, laid diagonally.
The author describes the creo-resinate process of

impregnation, and briefly outlines the development of

specifications for creosoting blocks. As a result of
experiments carried out by the Government the fol-

lowing order of merit was established : (1) Long-leaf
|iine; {2) Norway pine, white birch. Tamarack, eastern
hendock ; (3) western larch; (4) Douglas fir. In the
eastern States the long-leaf pine is used much more
than any other wood, yellow pine having very good
wearing qualities, but Ijeing somewhat slippery. The
author considers that a mortar cushion gives better
results than a s.and cushion. He gives a useful sum-
mary of the arguments for and against different kinds
of jointing material. Some five and a-half pages of

the report are devoted to a comparison of the prac-
tice reconnnended, respectively, by the American
Society of Municipal Improvements and by the
Organisation for Standardising Paving Materials, the

heads being: Kind of wood; size of blocks; treatment
(character) ; treatment (amount) ; cushion

;
joint filler,

and expansion joints. The area of wood paving laid in

the United States before December 31, 1911, was
5,670,000 sq. yds., and it was estimated that from
2.1X10,000 to 2,500.O(X> sq. yds. would be laid in 1912.

The cost varies from $3-25 to $3'50 per square yard,
4-in. blocks on 6 in. of Portland cement concrete.

WOOD PAVING: THE CHOICE OF WOODS.
By L. MAZEEOLLE. Ingeuieur en chef. Fonts et

Chauss^es, et du Service Municipal des
Travaux de Paris.

After briefly discussing methods of comparison by
means of laboratory tests and practical trials, the
author deals very carefully with the choice of woods
for street paving. The wood chiefly employed in Paris
is the Landes pine, which the author takes as a basis

for comparisons. The ralionul, as distinct from the
financial, cost of maintenance of 1 square metre of

this i>aving is 170 francs jier annum, and since 1 cubic
metre of wood suffices to pave 8i square metres of

roadway, the price per cubic metre of an acceptable
sub.-;titute should not exceed that of Landes pine by
more than 85 times 17 francs, or 14 45 francs for each
year of additional life. No substitute for Landes pine
has yet been found among softwoods at the same
price, though Swedish pine and ijines from the
Cevennes are used in Paris, and, on a smaller scale,

larch from the Alps. The last-narued, which is some-
what exi>ensive, may perhaps be regarded as dis-

tinctly superior to the Landes ijiue. The results with
a native oak and Australian hardwoods have been dis-

appointing. Detailed tables and diagrams are fur-

nished, showing the durability of larch and of liem, a

hardwood from Assam. As economic rivals of Landes
pine the haidwoods tried in Paris should have had
lives of fourteen to fifteen years, but their average life

was only about six years. Pitch pine has had an aver-

age life of seven years and seven months on very busy
thoroughfares, and may be considered a good paving
material ; but the qiuility has been found to be un-
certain and the way in which it was sawn unsatisfac-

tory. The fibres of hardwood blocks break at the
joints, while those of softwood blocks are kneaded
into the fibres of adjacent blocks. The author dis-

cusses in detail the behaviour of different kinds of

wood under various traffic conditions, and points out
that the concrete base has a resistance to crushing
lower than that of softwoods.
The choice of the preservative treatment is then

considered, first as regards the prevention of decay
and secondly with respect to increase of resistance to

stresses. Heavy oils are to be preferred to .soluble

metallic salts, and the cost of the vacuiun and pres-

sure treatment, as applied to railway sleepers, is justi-

fied if the life is thereby increased by two years. This
seems to be the case on streets with a small amount
of traftie, but the exiierimeuts have not been continued
long enough to be conclusive. Careful experiments
(Labordere) show that the resistance to crushing is

increased by 50 per cent if the wood be heated in a
liath of creosote for three and a-half hours at a tem-
perature of 150 deg. Since 1889-1893 the average life

of wood paving in Paris has increased from about six

years to a little more than nine years.

WOOD PAVING.
By A. BEOWN, City Engineer. Nottingham;

E. C. MAWBEY, Borough Engineer, Leicester;
W. N. BLAIE, Borough Engineer, St. Pancras,

London; and
E. O. WINTEE, Borough Engineer, Hampstead, London.

This is a joint report, very definite and practical,
but, at the same time, adequately setting forth reasons
and opinions. The authors are soniewhat vague in

their references to the softwoods regarded as most
suitable for paving, "the fir or pine in some of its

varieties " being cited as the timber most largely in

use in recent years. Baltic timber varies in character
and requires careful selection, whereas the Archangel
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timber is more even in grain, though not so durable

under traflie. The usual depth ol' the block is 5 in. and
widtli 3 in., and the lengtli may be either Sin. or 9 in.

The principal liardwood is Jarrah; Karri, which
closely resembles it and is considerably heavier, not

being imported, it seems, at the present time. These
woods are very durable, t!ie life reaching ten or fifteen

years under heavy traffic. Tlie chief difficulty in their

Ui^o arises from expansion and contraction, especially

the latl«r, the blocks soinetimos becoming louse. The
fibre is hard and brittle, and, by wear at the edges
of tlie blocks, the road assumes a corrugated appear-

ance. .V sectional block, 3 in. by 9 in. by Sin. in

deptli, has recently been introduced and lias proved
very satisfactory.

The authors consider that all classes of fir and pine
.should be creosoted. They indicate the nature of the
physical, physiological and chemical action of the

creosote (Dr. Tidy), and give a typical specification

—

tlie creosote, or "heavy oil of tar," to be a distillate

lietween 350 deg. and 760 deg. Fahr., specific gravity
between 1035 and 1"065, at 60 deg., and as nearly as

possible 1-050. It is very important that the oil should
lie that resulting from the distillation of coal tar. The
quantity injected should be not less than 10 lb. per
cubic foot. Boulton's process is then described.
The methods of paving in use are discussed, and

lecent developments noted and explained. Statistics

of wear are given : Jariah (sectional) i in. in six

years under heavy traffic ; creosoted Swedish wood in
busy streets in Birmingham, about iin. per annum,
and other cases. Under "methods of maintenance"
it is recommended that repairs should be promptly
made, and that in hot, dry weather the pavement
should be dressed witli hot tar, mixed with a small
proportion of pitch, and strewn with coarse sand or
grit. Wood paving should be swept every night with
rotary brooms after being well watered. In very busy
streets it is necessary thoroughly to cleanse the paving
every night, or two or three times a week, with water
carts or with the hose after a dry sweeping. In the
day-time it is usually sufficient to water marginal
strips 2 ft. or 3 ft. from the channels.

WOOD PAVING IN BUDAPEST.
By E. LAPPEET, Oberingenieur to the Commune

of Budapest.

The author outlines the progress of wood paving in
Budapest, beginning witli the Norris pavements in
1S71—6-in. blocks on two layers of crossed }-in. planks.
15y 1884 there were some 20,000 square metres of wood
jiaving in the city. Native beech was tried in 1897,
and although it was not a success, the author con-
siders that when a suitable method of preservation
is applied this timber will prove useful. Larch was
tried in 1908 with good results, but the timber is scarce
and expensive. Of the different materials for impreg-
nation of the wood heavy coal-tar oil (creosote) is con-
sidered to be the best. The blocks are laid diagonally,
the joints being brushed full of fine river splint. A
layer of tar-pitch is then applied, the proportion of
pitch being small, so that the material may run into
the joints. Over tliis a coating of 1 to 1 tar-pitch is
applied, and a layer of fine river splint is spread to a
thickness of a few centimetres. A tallow-wood pave-
ment was put down in 1906, and has so far proved
successful, and trials with Jarrah have been begini.
The wood paving in Budapest is 10 centimetres in

lieight for heavy traffic and 8 centimetres for light
traffic, the concrete base being always 15 centimetres
thick. The timber chiefly used is Bosnian Burore,
pine, fir and larch are also employed, and beech is

used for repairs. The figures giving the total area
of wood paving seem to have been misprinted.

CONDITIONS OF USE AND CONSTRUCTION
OF P.WED SURFACES IN THE TOWN OF

ST. PETERSBURG.
By S. K. VEONBLEVSKY. Chief Engineer of the

St. Petersburg Town Council.

About 93 per cent of the street area of St. Peters-
burg is under kidney pavement, and some 6 per
cent, or 530.000 square metres, is w-ood pavirg.
chiefly in the business and aristocratic parts of the
tow'n. Asphalt paving does not suit the winter con-
ditions of tlie city. Wood pavements were used in
1820, and by 1S40 the area of this paving in tlie
central part was considerable. In the "thirties"
of last century it was projiosed to construct a whole
system of wood-paved roads in Russia, and to em-
ploy steam engines for the transport of goods. In
a report issued in 18.36, V. Gurieff recommended
hexagonal paving for those roads. He held the view

that the construction of such highways would be
more expedient and profitable than the construc-

tion of railways.

The wood blocks used in St. Petersburg are hexa-
gonal prisms, 13"3 centimetres in height, with a
diameter of the inscribed circle 17'7 to 266 centi-

metres. Pine trees, witliin this range of diameters,

are almost exclusively used, spruce, which does not
wear so well, being seldom employed, though it is

cheaper than pine. The author describes the way
in whicli tlie blocks are made by hand, the sides

being left slightly inclined. .Tliough this to some
extent prevents the occurrence of wide joints at the

surface, true prisms are much to be preferred, and
machine-made blocks "are coming into use, though,
owing to lack of competition, they are not yet

cheaper than those made by hand. The concrete

foundation is nearly 19 centimetres thick, capped
with a 1 to 1 cement-sand mortar 2i- centimetres

thick. A wooden foundation of planks resting upon
tree trunks about 1 metre apart is also employed,
a space of about 1"2 centimetres being usually left

lietween the ground and the ijlanks. Adjoining
blocks are united by iron pins. The cost ol the

pavement with concrete foundations is 5-87 copecks
per square metre, and with wooden foundation 423
copecks.

(To he continued.)

MIDLAND ASSOCIATION OF LOCAL GOVERNMENT

OFFICERS.

VISIT TO ENDERBY QUARRIES.

On Saturday, the 12th inst., the members of the
Midland .Vssociation of Local Government Officers

paid a visit to the Enderby and Stoney Stanton
Granite Company, Limited, Narborough, near
Leicester.

The party travelled from Birmingham to Hinckley,
being met there by Tslc. H. J. Grace, the chairman
and managing director of the Enderby Quarries, and
conveyed by vehicles to Hunccte via Earl Shilton.

An inspection and tour were made of the quarries,

the members being shov.n the great crushing jilant,

the various blasting operations, the cutting of the
.stone to various sizes, and the sett and kerb dressing.
Following lunch at the Narborough Hotel, Mr.

Grace, in proposing the toast of "The iMidland Asso-
ciation of Local Government Officers," said he had
heard of the great things the National Association
was doing, and welcomed the members to the works
with the greatest pleasure. The president of the
association, iMr. Henry E. Stilgoe, m.inst.c.e., city

engineer and surveyor, Birmingham, in replying,
thanked iMr. Grace for his kindness and welcome to.

the members.
The party, on the conclusion of lunch, made an

inspection of tlie Empire Flag works and the Seig-
wart Fireproof Beam works, by the kind permissioA
of Mr. McDowell, the manager.
After these inspections the party went to the

Enderby Quarry, where they had an opportunity of
seeing more blasting opei'ations, the process of splitting
large blocks of stone by small charges of powder,
the cutting of the stones into cubes for Dnrax paving,
and the very ingenious hauling plant for lifting the
stone from the quarry to the works.
Tea was served at the Narborough Hotel, and Mr.

T. H. Negus, the surveyor to the Meriden Council,
moved another vote of thanks (in Mr. Stilgoe's un-
avoidable absence) to JNIr. Grace and all who had
assisted him, to Mr. McDowell, together with the
secretary of the Midland Association (iNlr. Frank E.
Bennett, Council House, Birmingham), for the
arrangements he had made for the visitsl This was
seconded by Mr. J. A. Budge, chief road surveyor,
Birmingham, Mr. Grace, Mr. McDowell and Mr.
Bennett briefly replying.

Empress Works, Loughborough Messrs. Herbert
Morris. Limited, announce that from August 4th to
12th next these works will stop for stocktaking and
overhaul of plant. The offices will close for the yearly
holiday. A limited number of the staff will be in
attendance to deal with urgent matters. Orders for
pulley-blocks and other stock articles will be executed
from stores as usual.
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Royal Sanitary Institute Congress at Exeter.

THE CONFEREHGE OF MUNICIPAL ENGINEERS AND SURVEYORS.

Tlie .-iulijoined paper was among those which came
lii^fdi-e the conference of engineers and surveyors

held in connection with the recent congress of the

lioyal Sanitary Institnte at Exeter.

THE APPLICATION OF UEINFOECED
CONCRETE.

By G. B. R. Pimm, assoc.m.inst.c.e.

The ohject of the following notes is to consider a

few of the more general applications of reinforced

concrete, briefly touching upon some of the salient

points, particularly those which may be of a con-

troversial nature, and the writer trusts that a dis-

cussion of tliese points may result, and an inter-

change of views take place, which may be interest-

ing and profitable.

BUILDINGS.

The applicator of reinforced concrete to small

domestic buildings was very ably discussed by Mr.
P. Waldram, f.s.i., in a paper recently road before

the Surveyors' Institution, and some very practical

suggestions were made for its adoption in a class of

construction in which its use has hitlierto been very
limited. I now propose to deal with its application

to larger Ijuildings, where the advantages accruing
from its use are even more apparent. These advan-
tages may be summarised as follows:—

(1"! Its freedom from deterioration.

(2) Its hygienic properties.

(3) Its fire-resisting properties.

(4) The absence of vibration.

(5) The reduction of the load on foundations.

(6) The saving of space.

The first four of these have been the subjects of

much careful research, and a great deal of valuable
information upon these points is available.

The reduction of the pressure on foundations is

an important matter in Vmildings of all classes, par-

ticularly when considerable or uneqiuxl settlement is

to be anticipated unless efficient precautions are

taken to guard against it. In such eases tlie adop-
tion of a reinforced concrete raft presents a solu-

tion of the difficulty which is both simple and eco-

nomical.
There is probably no branch of engineering in

which the advantages of reinforced concrete are so

apparent, and the scope for economical design, in

the broader sense, is so great, as in the construction
of retaining walls. The saving of material which
can be effected is an importaiit point, but in these

days of crowded areas and higli ground rents the
economy of space will in many cases be tlie prin-
cipal consideraton.

W.tTERWORKS AND SEWERAGE.

The uses to which reinforced concrete can be put
in waterworks, sewerage, and hydraulic work gene-
rally include pipes, culverts, aqueducts, settling

tanks, service reservoirs, filter-beds, elevated water
tanks, dams, &c. Water mains, particularly tho.se

of considerable size, can usually be constructed more
cheaply of reinforced concrete than of steel or cast-

iron, the principal factors in this connection being
the saving in railway rates and cartage, and in tlie

labour entailed in handling heavy pipes.
In the case of culverts at a great depth, rein-

forced concrete admits of an economical design, and
also offers facilities where special sections are re-

quired to meet the conditions of any particularca.se.
In tanks and reservoirs we have another illustra-

tion of the economy of space and the consequent re-

duction of overall dimensions effected by the nse of

thin walls instead of heavy gravity sections. There
exists in the minds of many engineers a prejudice
against the >ise of thin walls to resist water
pressure, but a con.sideration of the conditions
under wliich such walls usually act should
dispel any doubts which may exist. Take the case
of a service reservoir with earth backing. It will

probably he specified that the reservoir shall he
tested before the filling is placed in position : in

other words, that it shall be designed for full water
)>ressure internally and for full earth ijressnre ex-
ternally, either with or without a surcharge. Under
ordinary working conditions we therefore have the

earth ijressure as an additional factor of safety when
the reser%'oir is full, and this reserve of strength is

even greater than appears at first sight. Now con-

sider the reservoir empty with the earth backing in

place. The external pressure produces a minute
deflection inwards, and in accordance with the well-

known laws of earth pressure, the internal pressure

which must be applied to remove this deflection is

considerably greater than the external pressure

which produced it. It is therefore clear that under
nominal conditions, notwithstanding the excess of

internal over external pressure, the stress in the

walls will be considerably less than that due to the

actual difference of pressure, and under favourable

conditions may be practically negligible.

BRIDGES.

In small road bridges over streams, canals, or

other roads, one of the principal difficulties is fre-

quently to obtain a design which gives a sufficient

waterway or headway without an excessive rise.

That the headway has been obtained at the expense
of the users of the road over the bridge is only too

obvious in many of our country road bridges, and
this must always be the case where the conditions

are severe and a brick or masonry arch is con-

structed. In addition, the thrust of the arch in-

volves the provision of massive abutments and foun-

dations. Under such conditions a flat reinforced

concrete bridge is an inexpensive form of con.struc-

tion entirely free from the disadvantages mentioned
above.
In the case of existing arch bridges which have

fallen into disrepair it is an excellent plan to con-

struct either a reinforced concrete lining or a saddle

to relieve the structure of the whole of the weight,
while at the same time the appearance is not in any
way affected. The former method— (.'., a lining

formed under the existing arch—is theoretically the

better, and should certainl.y be adopted if the bridge

is very defective, but a saddle laid on the existing

arch is, of course, far cheaper, and is in most cases

quite satisfactory.

With regard to bridges of considerable size, there

is in some quarters an unaccountable prejudice
against reinforced concrete on the grounds of appear-
ance, but it is surely no exaggeration to say that

some of the most beautifid bridges in existence are

of this material.
We cannot, of course, produce the mellow appear-

ance that only age can give, nor is it desirable to

attempt any elaborate ornamentation, hut in a

structure of any magnitude beauty of line is the

principal consideration from an sesthetic point nf

view, and here only limitation is imposed by the

artistic ability of its designer. The most pleasing
design is usually that which is most nearly perfect

from a structural standpoint, and in which the

functions of the members are emphasised, rather

than disguised by superfluous embellishment.
The writer has heard of a case in which a rein-

forced concrete cantilever was constructed, and an
attempt made to improve its appearance by forming
false joints on the flat in imitation of those of an
arch.

MARITIME WORKS.

Works of this class include piers, wharves, break-
waters, groynes, sea-walls, and dams of reclamation
and other purposes. It is usually advisable to con-

struct the various members or units of structures of

this kind, as far as possilile, in a depot near to the

site, thus allowing them to matui-e under the most
favourable conditions, and confining the work on
the site, where labour will iirobably be costly and
inspection difficult, to fixing in position.

The many fine examples of the u.se of reinforced

concrete in sea-defence works and maritime work
generally, which are to be found in Holland—

a

country depending for its very existence upon the

efficiency of these works—furni.sh ample evidence of

the suitability of the material for works of this

description.

SUPERVISION.

It is a regrettable fact that in many cases in wliich

reinforced conci'ete is employed the importance of

efficient supervision is underestimated. It may be
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remarked in passing that this applies also ti> other

forms of construction, particularly mass concrete

work, and that the factor of safety is too frequently

a factor for the ahsenee of supervision. It must, how-

ever, be said, in justice to those directly responsible

for the execution of works in reinforced concrete, that

it is only in isolated eases that a desire to scamp
is in evidence, and that departures from the design

and specification are usually due to failure to appre-

ciate the importance of the requirements. One almost

invariably finds that the workmen, and those directly

over theiii. are desirous of doing good work, but the

difficulty is to impress upon them what is good and

what is bad. There is .sometimes a tendency to re-

gard as fads particular requirements wliicli may he,

in reality, tlie essence of the design. It is most diffi-

cult, for example, to convince a workman that the

grading of the aggregate is a matter of any import-

ance, and that an excess of cement does not com-
pensate for bad grading.

Another important jjoint to which insufficient atten-

tion is given is the position and manner of stopping

concreting at the end of a day's work. In a floor

slab, for instance, the proper w-ay is, of course, to

stop the concrete with a vertical face at the centre

of a span. This is not, however, the obvious way,
and it is invariably found that unless this point ie

in.sisted upon the concrete is stopped at a beam, pro-

bably because the stirrups and bars of the beam, pro-

jecting into the slab, form a kind of natural stopping

place. It need hardly be said that for theoretical and
practical reasons it is the worst place tliat could be

chosen. The projecting steel acts as a kind of filter,

allowing the finer constituents of the concrete to pass

throvigh, holding back the larger aggregate, and leav-

ing porous concrete to resist the compressive stress

in the top of the beam and the diagonal conipres.sion

in the slab, both of which are at a maxinnuii at this

point.

METHODS OF CONSTRUCTION.

There are many portions of reinforced-concrete

structure which can be either constructed in situ or

moulded beforehand at a depot, and tlie question of

deciding which method shall be adopted in any par-

ticular case repays very careful consideration. Of
course, if the latter method is adopted the members
must be suitably designed, as it is possible tliat the
stresses produced during handling uiay be entirely

different from tliose which will exist in the finished
structure. There are some members—ci/., roof trusses

—in which there can be no doubt that more satis-

factory work can be obtained at a smaller cost by
moulding beforehand, and in other cases where the
in situ method is generally practised, the writer is

of the opinion that considerable economies could Vie

effected if the work in situ were confined to fixing,

even though, as stated aliove, the meniliers have to

be specially designed a»id strengthened, though this

would not always be necessary.

EEliULATIONS.

The more one realises the adaptability of reinforced
concrete and the varying conditions which mu.st be
taken into account, the more one is convinced of the
futility of laying down hard-and-fast rules to govern
its design. It is, of course, a fundamental principle
of design to allow for the worst possible conditions
in a particular case; but a regulation must go a step
further to meet anij case, and will therefore operate
harshly when'the conditions are favourable. For this

reason it is desirable that regulations should be quite
general in character. In the matter of specifying the
l)ending moments to be assumed, for example, all that
can be done by specific regulations is to tie the hands
of the designer in a few very simple cases, leaving
the solution of all the more complex problems entirely
to his discretion.
No doubt many of those pre.sent will be respon.siblc

for drafting and framing of by-laws applying to rein-
fon'ed-conerete constrnction, and it is to be earnestly
hoped that every effort will be put forth to avoid the
inclusion of such classes as would unduly limit its

application.

Mr. S. HuTTON (Bxmouth) said he had done a good
deal of reinforced-concrete work, and there was one
little thing he would point out to designers ^vhich was
to avoid work, as far as possible, which meant intri-
cate tniiboring. This \vas particularly the case in
bridge work. He designed two small bridges, and
was asked why he did not put in a beam to lessen
the span and so lessen the thickness of the concrete.
His concrete was cheap because he got his gravel for
nothing, and on going into the whole matter he found

it was cheaper to [uit in thicker concrete than to do
tlie intricate timbering for the bay. He thought de-

signers of lein Forced concrete .should keep that in

view, and make their designs as simple as possible, so

tliat they would not require this intricate timbering,

and it would probably mean getting the plan through
the Local Government Board much quicker. The
Local Government Board certainly liked a little bit

more than the theoretical thickness. He had sent a

lot of .schemes up lately to the board, and had found
no difficulty.

Mr. H. A. Garrett (Torquay) said he had had con-

siderable experience in reinforced-concrete work,
having built one of the largest and heaviest buildings
recently floated on a raft. He referred to the pavilion
at Torquay. The building weighed something like

•l.fiOO tons, and was distributed over a concrete raft

the thickest jiortion of which was 12 in. only. It had
been standing for three years, and he had watched it

every day, and so far tlie slightest defect had not
appeared. The advantages of reinforced concrete for

such work was obvious. At present he had a great

deal of reinforced-concrete work along the foreshore

of Torbay which was subjected to the heaviest seas

possible on the coast. Lately they had had very
lieavy seas and not a .stone disappeared in the rein-

forced work ; whereas a little further off, where there

was no reinforcement, there had been a considerable

breach.

Mr. T. MouLDTNG (Exeter) said he thought by-laws
would lie a long time coming for reinforced concrete

because of the intricate formulae. Mr. Hutton said

the Local Government Board liked more concrete than
was absolutely necessary, but he did not believe in

reinforcing concrete if it was not required.

Mr. Pimm, in reply, said lie agreed that they might
have a bridge with more concrete which would cost

less than one with a smaller amount of concrete, but
necessitated extensive shuttering.

(To he continued.)

Birmingham Water Supply The Omnibus Bill which
tlie Birmingham Corporation propose shortly to

present before Parliament will, it is stated, contain
a provision for laying down a third pipe line from
the source of the water supjily at Ehayader, in Wales.
The estimated cost of the scheme is from £6tX),(XK) to

£700,0(X).

Foreign Bool<s—Messrs. W. & G. Foyle announce
that they have just opened, at 5 Manette-street, adja-
cent to their premises in Charing Cross-road, a Foreign
Book Department, comprising the largest stock of

second-hand foreign books in this country. The firm

have there books in every language on every conceiv-

able subject, all arranged in strictly classified order,

and Surveyor readers are cordially invited to call

and inspect the collection.

Business Announcement—In order to enable them
to deal with the orders for blue Pennant stone from
their Craig-yr-Hesg quarries, Messrs. Mackay & Davis,
Cardiff, have found it necessary considerably to de-

velop that section of their business, which will in

future be carried on as a separate concern. They
have accoi'dingly transferred their quarry business to a
company which they have formed under the name of

"The Craig-yr-Hesg Quarries, Limited," and during the
next few months it is proposed to put down an entirely
new and up-to-date stone-breaking plant, which, it is

hoped, will enable the company to meet the demand
for chippings for reinforced concreteand tar-macadam.
Mr. E. H. Davies will continue to superintend the
quarry business as managing director of the company,
and Mr. Donald J. E. Mackay, one of the directors,
will act as quarry manager.

Road Tarring in Norfolk—The county surveyor of

Norfolk. ^Ir. T. H. B. Heslop, in the course of his
quarterly report to the council, advises that the whole
of the more important main roads of that county
should be coated with granite, the local materials
now used being quite uiisuited to present-day traffic.

Surface tarring, he adds, in the principal towns and
villages has again been carried out to the evident satis-

faction of the iiublic ; UIJ miles of road were treated
as against 86i miles in 1911. There have been a great
many applications for extensions from all parts of the
county, and UK) miles of road are to be tarred in the
present season. In addition to this the whole of the
26i miles of roads reconstructed under the 1910-11 and
1911-12 Road Board grants were retarred in 1912, and
will again be retarred in 1913. a considerable portion
of the cost being paid by the Road Board.
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Office Conversations.
MORE OR LESS IMAGINARY.

iCoatributed.'i

XVIII.—The Nine-inch Brick.

As I've told you before, Mr. Skimmer, I'm here

to administer the by-law.s, and it's not for me to

express any opinion upon their wisdom or otherwise.

The by-laws all formed the subject of more or less

prolonged thought and study, and they've received

the approval of the central authority. Who are

you, I am compelled to ask, that you should conform
to them or not as you please ? Surely as a member
of the council you should be the last man in the

borough to attempt to evade them. But they're so

extreme? So ridiculous?- So unnecessary? Well,
suppose we allow, for the sake of argument, that

they're all three. I fail then to see that the situa-

tion's altered. The plans you submit are passed
subject to compliance witli the by-laws, and you
know very well that you'll be expected to comply
with them. Hard on you ? Not at all. You know
the by-laws, and it's quite as easy to work to them
as against them. Easier in fact, I believe, for you
waste as nuich time in endeavouring to evade them
as would serve to double your liusincss if you went
seriously to work.

No, T won't liear a word against Mr. Simuis. He's
a good, painstaking officer, and just the man for

his post. Over keen ? Not a bad fault, if it can be
called a fault. Anyway, Mr. Skimmer, he's too

much for you. And he's honest, too—honest as the
day's long on June the twenty-.second. You doubt
.it ? Now please, Mr. Skimmer, don't attempt to do
anything of the kind. It's dangerous. No, it's of

no use trying to bluster. He wouldn't take your
money, anyhow. You haven't offered him any ?

Oh, yes, you have. It was the first time Mr. Simms
called to inspect some of your work, and you thought
it best to buy him right away. No. hear me out.

You placed two £5 notes in his hand—I'll give 5"ou

their numliers if you like—and he, like a wise fellow,

took them. But he passed them on. He cycled
straightway to the chairman's hou.se and paid them
in, and the chairman returned them to you with a

stiff note. Didn't know I knew ? Well, I do, you
see, and please don't cast aspersions upon Mr.
Simms. If for nothing else, I'd admire him for his

smartness. How do I mean ? Wliy, in posting off

at once to the chairman. If lic'd refused the htihe.

he'd have been just as much in the cart as if he'd
taken and spent it. It 'd have only been your word
against his. Witlr the chairman to back him, there's

all the difference, and you daren't open your mouth.

Now, if you please, Mr. Skimujcr. you'll leave me
to go on witli my work; I'm very busy. Then I'll

do nothing ? No, I can't move in the matter.
Mr. Simms knows his work, and if ycui're not satis-

fied there's the council to appeal to. You're a

member of it, and you're sure to liave a fair hearing.
Good-day. Eh, what—you'll make it luit for me
somehow or another ? Why Oh, well, he's

gone; that's the great tiling after all. As for

his silly threats Are you there ? Tliat you.
Miss Bruce? Tell Mr. Sinnns to come into my room
as soon as ever lie returns. Oli, he's back, is he ?

Well, send him in now. Good morning, Mr. Simms.
Anything wrong ? No, not exactly, but you've been
upsetting Skimmer again. You can't help it ? But
you can, and you must. He won't do his voik
properly ? Of course lie won't. He can't. It's i.ot

in him. He's a born scamp and a skulk, md he
must be treated accordingly. You work to the by-
laws ? And tliat's iirecisely where you're wrong.
No, don't look astonished—I haven't suddenly lost

my reason. I want you to see that any attempt to

enforce the by-laws in their entirety must result in

disaster. I'm not referring now specifically to the
building by-laws, but to by-laws and regulations in

general—here or any other part of the country.

Has it ever struck you, Mr. Simms, that the avei'-

age individual is constantly and consistently break-
ing by-laws of every kind ? I believe I am right
when I say that there is a by-law prohibiting

smoking upon tlie platforms and in the booking halls

of a railway. Myself, I habitually smoke upon a
railway platform, and I should be very surprised if I

were told to desist. But suppose I were to persi.st

in blowing volumes of smoke into the face of a lady
seated next to me, I shouldn't be in the lea.st sur-

prised if I was told to put my pipe out. It's for a

case of that kind, an extreme case, that such by-laws
arc made, and no official would enforce them in a
general way. We've a l)y-law in the borough which
says that the occupier of any i)reiiiises fronting,

adjoining, or abutting on any street shall, once at

least in every day (I believe it excepts Sundays,
though) cleanse the footways and pavements adjoin-

ing his premises. You didn't know of it ? Well, I

suppose you've read it, but 've forgotten it. Any-
way, you've never once known it to be enforced,

have you ? You haven't ? Well, but I have, and
I've enforced it on several occasions. Dabs, the
fishmonger, has had to cleanse his front more than
once. The by-law, you see, is practically a dead
letter; but it does come in useful where a man keeps
liis pavement in a notoriously foul condition.

# # « *

A by-law, so long as it is, so to speak, on the

statute-book, sliould never be allowed to fall quite

into desuetude. But, conversely, it sliould- never be
used simply because it is on the statute-book. To
ask everybody in the town to cleanse their footways
every day would be ridiculous. Why, it 'd promote
a revolution, and you and I 'd very quickly lose our
jobs. Different in the case of new buildings ? I'm
coming to that in a moment. Just a word as to

nuisances first. A neighliour of mine wanted a little

manure for his rose trees the other week. He didn't

want a load, but just a barrowfid. So he commis-
sioned a small boy whose father keeps a pony and
cart to liring him a bit. The boy brought it in a

kind of wlieelbarrow made of a cube sugar box and
a couple of perambulator wheels, and my friend

gave him sixpence, and both parties were satisfied.

But the boy committed a serious offence. For the

purpose of removing flltli and so on from any pre-

mises a suitable vessel or receptacle, cart or carriage

—you see I know my by-laws almost off by heart

—

properly constructed and furnished with a sufficient

covering so as to prevent the escape of the contents

thereof must be used.

Now, I ask you, was tlic boy's liairow sucli a cart

or carriage ? Moreover, if in the process of removal
any filth shall lie slopped or spilt upon any pave-
ment, footway or carriageway—I won't inflict the

tautological wording further upon you—the person
shall pick it up and cleanse the pavement. That
boy certainly spilt some of the contents of his bar-

row, and he didn't either pick \ip or cleanse. He
was liable therefore to a penalty of twice forty

shillings, for the two offences, towai'ds which the
sixpence he earned wouldn't have gone far. I saw
the whole buriness, but you'll agree that I'd 've

been worse than a fool to have taken proceedings
against the child. Why. there's not a cart that
leaves the town laden with manure that complies
with the by-laws. And our own dust-carts, specially

constructed as they are, only too often strew some
of their contents upon the public highway. Cases
do arise serious enough for me to take action, or to

pass them on to Mr. Bankes ; Vnit to attempt whole-
sale prosecutions 'd be simple downright madness.
The by-law is an cxtremel.v necessary one so long
as it's not used too often.

The building by-law s ? Yes, the same remarks
apply to tliem in a modihed degree. There are cer-

tain broad lines upon which buildings must be
erected. Take the case of brick walls. These must
be of certain specified thicknesses, according to

height, and the thicknesses apply only to walls
built of bricks not less than nine inches long. Now,
that's a tall order, isn't it? And I should like you to

tell me how many walls you've seen built in this

town with nine-inch bricks. No, think it out, Mr.
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Simms. Yes, I knew what your answer 'd he. You

haven't seen one. Then in every building thai

you've supervised you've allowed a distinct hreacli

of one of the most important by-laws. Oh. it's no

use trying to escape tlie fact. Mr. S.inms. To have

asked "for nine-inch bricks would have been ridicu-

lous—thev 'd have to be specially made. I only

po:nt this out so that you may grasp the fact that

tlie bv-laws (even the building by-laws) are to be

administered with reason and common sense. No,

tliat's not the onlv instance I could give by a long

way. but I think that to prove that the main struc-

tural by-law is violated in every ease, without ex-

ception." is sufficient. It has to be ? Oh, no, it

hasn't. If the by-laws are to be administered

literally, a brick less than nine inches long mu.st

not be regarded as a brick at all, and the walls

would have to he of an extra thickness, with thirteen

and a-half inches as a minimum.
• »

, • *

Mr. Skimmer? Well, you've allowed even him to

escape by using bricks less than nine inclies long.

.so you might give him a little latitude in other

directions. Let him put in bad work ? By no

means, but so long as he puts in fairly sound work-

manship and materials, don't worry too much about

the letter of the by-laws. A little tact and di.scre-

tion may work wonders with him. Harassing with

pin-pricivs only sets his back up, and, after all, he

can put in much more scamped work than ever you

can see. When he goes too far, pull him up sharp

on something that '11 be a lesson to his pocket.

He's a rotter of the worst type, and if you take

notice of every little bit of his scamping your life

'11 be a misery. You must wink at it occasionally.

Such men inevitably get their own way in the end,

unless there's a clerk of works living on each job,

and even then they'll find means to scamp. For a

building inspector, with only a few minutes to spare

weekly on a building, to attempt to cope with such

men is hopeless. Don't misinterpret what I say

for one moment. I'd give men like Skimmer a

year's liard labour for every house they scamped,

and they wouldn't serve their sentences in a well-

built gaol either. But there. I won't say any more.

Think over what I've said, and interpret it as

broadly as a sensible man does the by-laws.

Improvement of Boiler Water—A correspondent is

desirous of ascertaining the name of the publisher of

a pamphlet on this subject by Dr. .\. McGill.

Preservation of Timber Mr. A. E. Collins, city en-

gineer of Norwich, writes; "I understand there is a

method of timber preservation kno'i\Ti as the ' Aksol

'

process. I shall be glad if any of your readers can
describe tb.is, and state its known effects."

Alterations of By-laws Mr. C. Telford Hague, sur-

veyor to the Ulverston Urban District Council, will

be glad to receive particulars from surveyors who have
recently obtained the sanction of the Local Govern-
ment Board to alterations of their by-laws relating to

widths of new roads and footpaths.

Problems in Engineering, with Solutions.*—The Eng-
lish journal The Surveyor and MuNiciP.ii. and
County Engineer carries on a section devoted to

various questions which might be put in an examina-
tion for the position of municipal engineer in an
English town or city. The questions are given one
week and answers provided by various correspondents
given in subsequent issues. The volume noted above
is the first one to be made up from these questions
and answers. As is well known, the position of muni-
cipal engineer in England is one of most varied
activity, so that the subject covered by the questions
and answers extends through the whole field of engi-
neering. For example, the chapter headings are as
follows: Mechanics and Hydro.=tatics ; Strength and
Elasticity of Materials ; Theory of Structures ; Sur-
veying and Levelling; Water Supply and Hydraulics;
Sewerajie: Sewage Disiwsal ; Eoad iviakimi and Tram-
ways

; Building Construction and Materials ; Law and
Miscellaneous. While the questions and most of their
solutions are distinctly British in character, the wide
range of subjects and the method of treatment make
the book of some value to American engineers.
There is a good deal to be said in favour of the ques-
tion and answer method of instruction.—J5nytn«m/(3
-VeiM.

CORRESPONDENCE.
For every ill beneath the sun
There is some remedy cr none;
If there he one, resolve to find it;

If not, submit, and never mind it.

—Axon., circa 1843

THE ASSOCIATION OF CONSULTING ENGINEERS.

To Ike Editor of The Surveyor.

Sir,—As a matter of courtesy to Mr. Dykes, the

hon secretary of the above association, I feel con-

strained to ask your permission to reply to his letter

published in your issue of the 18th inst., and my first

duty is to apologise for havincr written at such length

and so obscurely that even the one most intere.^ted

in the question at issue could not understand mv
meaning. I hope that to some at least of your readers

inv letter and its reasoning may be more intelligible

and clear than they were to 'Sir. Dykes.

Let me endeavour to comply Tvith Mr. Dykes' re-

nuest to be "more dcfinife," and to "state definitely

the directions in whii'h the functions of the associa-

tion should be extended." To do this I need only

summarise my former letter.

(X) I ask the committee to abandon the claim or

inference that the members are prepared to adopt a

higher standard of professional integrity than is at

present normal to the profession ; also to refute the

suggestion that our profession requires an association

of this kind in order to prevent professional mis-

conduct.

(2) I strongly urge upon the committee to extend

the functions of the association in the following direc-

tions:

—

(n\ By establishing a standard of technical ability

of a more effective nature than membership of three

or four existing institutions.

('<> By standardising a minimum scale of fees for

the duties commonly performed by consultins engi-

neers, varied, if need lie, according to the amount of

experience acquired.

M By making some effort to discourage the employ-
ment of incompetent salaried officials and others to

carry out work for which only experienced ofHcial.s ov

consultants should be employed.
uT) By making some effort to discourage contractors

from supplying advice, plans and specifications to the
detriment of consulting engineers.

(f) By adopting, as one of the principal objects of

the association, the improvement of the status of the
profession of consulting engineer.

If. after careful consideration, the committee decide
that these points cannot be effectivelv dealt with, it

will be better, in my opinion, to abandon the associa-
tion .altogether.

One word of a more definite nature still. Will the
committee undertake to avoid supplying lists of mem-
bers to possible clients of consulting engineers ? The
use of these, under present circumstances, may cer-

tainly be considered as libellous to consultants who
are not members, especially when lists are sent out
v.ith names erased.

I trust that this .short summary of my points may
bo more convincing than my former letter, not only
to the committee and its hon. secretary, but to the
member.' of the profession generally.—Yours, &c..

Percy Ghipfith.
20 Victoria-street. S.W.

July 21, 191.3.

Beire Qiieidioiisi «nd Answers reprinted from the Assistant*" and
Stndenis' Section of Tbit Scktvtor *>-d Municipat, and Cousrr Esgi
KKKK. First Scries, 1909.10. Edited by Sydnev G. Turner, assoc*.
IN8T.C.I. London: St. Bride's Press, Limited. Price 68. nett.

ANNUAL MEETING OF THE INSTITUTION OF MUNICIPAL

AND COUNTY ENGINEERS.

To the Edit,},- of The Surveyor.

Sir.—I was unable to attend this meeting, or should
have protested against the council's proposals to
change the method of issue of the " Proceedings " to
that of a monthly journal. It is. I suppose, too late
to warn the council that they are embarking on a
financial venture which may not be the success they
auticioato ; but. irrespective of this. I am of opinion
that the maiority of the older members would prefer to
receive their annual report as heretofore, and thus
add to the valuable reference librarv which the " Pro-
ceedings " hitherto have formed. The continuity wUl
be now broken, and the monthly journal will arrive
in this office only to be thrown into the waste-paner
basket—the receptacle of so many trade advertise-

ments and so much other journalistic literature.
" Proceedings " of a society, if issued annually,

form a reference library, but a monthly journal is
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either a library nor a newspaper ; it is too lite for the

itter, and too bulky for the former.
Then with regard to the advertisements. I conclude
lat a canvasser will be required. And who is to be
^sponsible for the statements which he is surt' to

lake to tlie manufacturers and others wliom he will

pproach in order to get them to advertise in the

)urnal? Will it not be rather infra dig. for an
istitution of the kind to be going metaphorically " hat

I hand " to tlie people whose goods they may want
) purchase some day to beg them to advertise in

leir " journal "?

The institution has hitherto been noted for
'

' clean

ands "
; surely the council must see that their present

roposals may be misconstrued by many people, and
for one. deeply deplore the proposal.—Yours, i&c,

Caution.

[We refer also to this matter in a " Minute." The
bove letter was received after the " Minute "

as in type, but it will be seen that it is in agree-

lent with the objections we had already set out.

—

d. The Sueveyor.]

MUNICIPAL WORK IN NEWCASTLE-UPON-TYNE.

CITY ENGINEER'S REPORT.

The annual report of the city engineer and .siirveyor

f Newcastle-on-Tyne, Mr. W. J. Steele, m.inst.c.e.,

;ate.s that the number of streets in the city in which
ork was executed under the Private Iniprovenieht

cts was nineteen, these having an aggregate length
f about 1-31 miles. A large number of the old streets

ere resurfaced with tar-macadam, the total area laid

eing 20,0st sq. yds., representing in length about li

liles. The surface of about 298,000 sq. yds. of the

atei-bound macadam roads was sprayed with tav,

jpresenting a length of about 26 miles. The eo.-st

er square yard was l-32d. The approximate total

•ngtli of highway now maintained by the corporation
i 252 miles, the cost of maintenance only being about
114 per mile.

The total length of sewers constructed was 846 yds.

he cost of maintaining the main drainage of the city

as the comparatively low sum of £4,962, equivalent
) a rate of -Tld. in the £.

During the year 134,761 tons of refuse were disposed
f. Some 35,882 tons were deposited on tips within
le city, 44,274 tons sent to sea, 37,239 tons burnt at

le destructors, and 17,366 tons sent by rail to various
irms. Exclusive of trade refuse, the house refuse
mounted to 89,248 tons, and is equivalent to 6'58 cwt.
er head of the i)opulation, or 3531 cwt. per house,
le cost of removal and disposal being 21-75d. per
ead of the population, or 9s. 8-71d. per house. The
;reet refuse amounted to 42,006 tons, and is equiva-
•nt to an average of 167 tons per mile of highway
leansed.

During the winter the cost of removing snow from
le highway was £1,346; against £1,395 during the pre-
ious winter.

Considerable progress has been made with the con-
duction of the extension of the Ouseburn Valley cul-

ert. Out of a total length of 815 ft., 410 ft. has been
nupleted. During the year 34,145 loads of material
ere deposited in the embankment forming road No. 2
nder the Corporation Act, 1904; 10,099 loads were
eposited by the corporation, and 24,046 loads by
rivate individuals. The total quantity deposited
uring the previous year was 81,809 loads.

TRAMWAYS.

There has been a considerable increase in the cost
[ maintaining the permanent way during the year,
le maintenance only having increased from £5,215,
r £96 lis. 5d. per mile measured as single track, to

7,392, or £132 per mile. In addition to ordinary main-
mance, the sum of £3,020 was expended in renewals,
univalent to £53 18s. 6d. per mile measured as single
•ack, the cost of renewals being, of course, defrayed
y revenue expenditure. The total cost of the per-
lanent way was £10,412, or £185 18s. 6d. per mile of
ingle track.

The cost of maintenance only will be still greater
uring the current year, and owing to the period the
amway has been in use will necessarily remain at a
igh figure for several years to come. In addition to

jnewing a considerable length of straight track,

umerous junctions are to be renewed during the
urrent year.

SOME REGENT PUBLICATIONS.

FiBE Protection in Buildings. By Harold G. Holt,
A.R.i.B.A. Price 8s. 6d. nett. London : Crosby
Lockwood & Son.

This book very appropriately contains a foreword
concerning the work of the British Fire Prevention
Committee, who have afforded the author facilities

to describe their work and many of their tests. We
do not wish to infer that the book is confined to

this, but we mention it as showing the policy of the

autlior for seeking information from the best and
must reliable sources. Mr. Holt's work is designed
as a handy book of reference on modern methods of

lire prevention. Part I. deals with Construction, and
includes a consideration of the properties of fire-resist-

ing materials, the planning and construction of fire-

resisting buildings, and matters of detail, such as

floor construction, column protection, means of

escape, and so forth. The second part deals with fire

extinction, and includes an excellent chapter on
sprinkler installations. Extracts from statutes and
statutory and other rules, and a glossary of technical

terms are comprised in the appendices. The book is

well arranged and copiously illustrated, and Mr. Holt
has rendered a real service in collecting within the

space of a single volume all the most modern informa-

tion on this most important subject.

Transactions op the Institution of Water
Engineers, Vol. xvii., 1912. Edited by Percy
Griffith, m.inst.c.e., f.g.s., Secretary.

The principal contents of this seventeenth annual
volume of " Transactions " are the presidential address

of Mr. J. S. Pickering, and papers on " New Water-
works for Skegness," by the editor ;

" Rates and Taxes
on Waterworks Undertakings," by Mr. D. Dinwiddy

;

" The Rating of Water Undertakings," by Mr. Arthur
Valon ; "Standardisation of General Conditions of

Contracts," by Mr. H. W. Woodall ; "The Hinckley
Waterworks," by Mr. E. H. Crumi^ ;

" The Gloucester

Waterworks," by Mr. R. Read; "The Use of Copper
Sulphate in Purifying Water Supplies," by Mr. G.

Embrey; "The Self-pollution of Water by Natural
Growths," by Dr. Garrett; "The Geology of Chelten-

ham," by Mr. L. Richardson; " Llwyn-on Reservoir,"

by Mr. C. H. Priestley; " Recent Advances in Water
Purification," by Dr. Kemna ; and "Recent Examples
of Pollution of Water Supplies," by Dr. J. C. Thresh.

The volume has been produced in the usual excellent

style.

Four-place Tables of Logarithms and Trigonometric
Functions. By E. V. Huntington. Price 3s.

nett. London : E. & F. N. Spon, Limited.

In these useful tables the angles are expressed in

degrees and decimal parts of a degree, instead of

degrees, minutes and seconds. A conversion table is

provided. The chief value of the book lies in its

ingenious arrangement by which it is opened at once

at any desired page, and all the values of any one
function from 0'"' to 90° are found at one opening.

In addition to the tables indicated in the title the

book contains auxiliary tables (chieily to three figures)

of squares, square I'oots, cubes, cube roots, reciproCfils,

circumferences and areas of circles, exponentials,

natural logarithms, radians and constants. The
author, who is assistant professor of mathematics in

Harvard University, has produced a book which will

be of peculiar value to students.

Gas and Fuel Analysis for Engineers. By
Augustus H. GUI, S.B., PH.D. Price 5s. 6d. nett.

London : Chapman & Hall, Limited.

The author of this very successful little work—which
is now in its seventh edition—is professor of technical

analysis at the Massachusetts Institute of Technology,

for the students of which it has been specially pre-

pared. It is a presentation in a concise yet clear

form of the methods of gas and fuel analysis involved

in testing the efficiency of a boiler plant. Among
the matters dealt with, in addition to the actual

laboratory practice, are the measurement of tem-

perature, calculations, and the derivation and com-

position of fuels. The book is well illustrated, and
a perusal of it at once explains the full measure of

popularity which Mr. Gill's work has achieved.

CHANGE OF TELEPHONE NUMBER.—Readers

are requested to note that " The Surveyor " telephone

number is now City 1046.

* Any of the publicationa reviewed, or referred to as
received, will be forwarded by the St. Bride's Press, Limited,
on receipt of published price.
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THE ROAD BOARD.

LORD MONTAGU APPOINTED A MEMBER.

Tlie Lords ("oiiiiiiissioiiei'.s of His Majesty's Tn-aMii.v

liave iviipoiiited Lord Montagu of Beaulieu to he a

iiieMil)er of the Koad Board in .siicpession to the late

Sir Cliarles Ko.si?, Bart. Lord jMontayii lias taken a
great interest in municipal and county affairs, esjie-

cially in connet-lion with questions of transiiort. He
established and is editor oi the ''"/. and lias written a

sreat d^al on autonioliilisin and on <i(1iit forms of

sport.

Bridge Building.—Students, young engineers, and
surveyors will find much useful information in "Pre-
liminary Studies in Bridge Building," by Reginald
Kyves, a.ssoc.m.inst.c.e. (London: St. Bride's Press,

Limited, ai Bride-lane, E.C. Price 2s. nett.) The
book is described as the "first of a series of small
volumes, each complete in itself, dealing with the
design of ordinary highway bridges of moderate span."
Tliough highway bridges alone are referred to, the

matter contained in this volume is largely applicable
to railway bridges, aqueducts, and similar engineering
undertakings. The five primary types of bridges are

described, and the conditions determining the best

site for each of the three types of streams are discussed
in detail ; while in connection with wandering streams
various modes of designing abutments or approach
s]ians are dealt with. Imjirovements of fords and the
effect of eccentric loading of vehicles on the girder

loads are among the numerous other items touched
on.

—

Scotsman.

INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

I'l-esUlunl—Mr. J. W. Cockrill, m.inst.c.e., a.r.i.b.a.

Borongh Surveyor, Great Yannoiith.

HARROGATE MEETING.

A meeting of the institution will be held in the

North-Eastern District at Harrogate on Saturday,
October 4th.

Thomas Cole,
92 Victoria-street, S.W. Secretary.

INSTITUTION OF MUNICIPAL ENGINEERS.

President—Mr. Fkank Latham, m.insi.c.e.i., p.s.e.

Borough Engineer and Surveyor, Penzance.

SOUTH-EASTERN DISTRICT.

.\ meeting to appoint district chairman and hon.
district secretary, and to arrange programme for the
current year, will be held at 39 Victoria-street on
Wednesday, July 30th, at 7.30 p.m.

J. W. Beook,
Hon. District Secretari/.

352 Central Park-road,
East Ham.

SOUTHERN DISTRICT.

A meeting to appoint district chairman and hou.
dLstrict secretary, and to arrange programme for the
current year, will be held at 39 Victoria-street on
Wednesday, July ,SOth, at 7.30 p.m.

-V. Palmer,
Hon. District Secretari/.

101 Shooters Hill-cardens,
Eltham Park, "Kent.

APPOINTMENTS VACANT.
Offloial and simitar advertisamQnts received up to 4.30 p.m. on

Thursdays wll be inserted In the following day's issue, ktit ikasr
rt-oti.ibU l\ir Ikrtr ir.ytilen art rteitmmrndfd to ,i,-r,uit,r thai Ihea
$hall recick Thk Scumvou ../ffi,-» tv noon on WediesdayS lo enrur,
IKsir inclusion in Ihr tcrekli/ li.t of lummariet. Such adiierliaeaenti
mttj/, in ooMi q/ emtrgeacj oali/ , be UUtkaMii (iVu. 13o9 Hotiornj,
ubieet to late

HIGHWAYS INSPECTOR.—July 28th.—Corpora-
tion of Torquay. 40s. per week.—Mr. Henry A.
Garrett, borough engineer and surveyor.

ENGINEER AND SURVEYOR.—July 28th.—
Sowerby Bridge Urban District Council. £175 per
annum.—Mr. Lewis Rhodes, clerk.

ROAD FOREMAN.—July 28th.—Llanfairfechan
Urban District Council. 30s. per week.—Mr. T.

Hughes, surveyor.

ASSISTANT SANITARY INSPECTOR. — July
30th.—Corporation of Hnddersfield. £78—£104.—
Dr. S. G. 5loore, medical officer of health.

INSPECTOR OF NUISANCES. —July 30th.—
Wycombe Rural District Council. £110 per annum.—
Mr. B. L. Reynolds, clerk.

TEjMPORARY SURVEYING ASSISTANT.—July
31st.—Teignmouth LTrbau District Council. £2 per
week.—Mr. F. W^. Knight, surveyor and water
engijieer.

ENGINEERING ASSISTANT.—July 31.st.—For a
municipal engineer's staff in a large town in the
INlidlands. A; 120—£150 per annum.—Box 1,275,
The Surveyor, 24 Bride-lane, Fleet-street, London,
E.C.

QUANTITY SURVEYOR.—August 5th.—Barnet
Urban District Council.—Mr. H. A. Cliears, 73 Phil-
beach-gardens, Kensington, W.
CLERK OF WORKS.—August 5th.—Truro Rural

District Cotmcil.—Mr. C. Hancock, clerk.

ASSISTANT INSPECTOR OF NUISANCES.—
August 6th.—Corporation of Batley. £80 per annum.—!Mr. J. H. Craik, town clerk.

ENGINEERING ASSISTANT.—August 9th.—Salop
County Council. £80—£120.—Mr. A. T. Davis,
county surveyor, Shrewsbury.

SURVEYOR AND INSPECTOR OF NUISANCES.
—August 13th.—Spilsby Rural District Council. £150
per aninini.—Mr. G. B. Walker, clerk.

FOREilAX PIPELAYERS.—August 15th.—Muni-
cipality of Bombay. £30 per month.—Mr. J. J.
Trivess Smith, care of H. S. King & Co., 9 PaU
Mall, London, S.W.

SURVEYOR'S JUNIOR ASSISTANT. — August
18th.—Ilford Urban District Council. £80—£100 per
annum.—Mr. H. Shaw, engineer and surveyor.

TECHNICAL (SANITARY) INSPECTOR.—October
1st.—Municipality of Alexandria.—The Director-
General of the Munici[iality.

SECOND-CLASS OVERSEER.—Hong Kong Govern-
ment. £200—£230.—Crown Agents for the Colonies,
Whitehall-gardens, London, S.W.

ASSISTANT ENGINEER.—Public Works Depart-
ment of British Guiana. £600 a year, with travelling
expenses and subsistence allowance when absent from
station.—Crown Agents for the Colonies, Whitehall-
gardens, London, S.W\ Quote M. 6,071 on left-hand
top corner of application.

ASSISTANT INSPECTOR OF NUISANCES.—
Corporation of Swindon. £75 per annum.—The Town
Clerk.

CLERKS OF WORKS.—Devonshire County CouncU.
£3 per week.

—

Mi: E. Stead, county surveyor, No. 1

division. The Square, Barnstaple.

COUNTY SURVEYOR'S BOOK - KEEPING
CLERK.—Cambridgeshire County Council. 30s. per
week.—The Clerk, County OflBces, Cambridge.

ENGINEER.—Redruth Rural District Council.—
Mr. T. Peter, clerk.

MUNICIPAL COMPETITIONS OPEN.
Offloial and similar advertisamenis received up to 4.30 p.n^ *m

Thursdays w il be inserted In the following: day's iSQue. out Iho^a

rt,,oHi\bU for li.exr detfatcli <f« recommeniied (.. arranae that th;
ih.ill reach Tm .sntriros oi/ice by noon on Wednesdays lo m.-.r.

th«ir inclttrio.t in the weekly Utt af tttmrnaries. Such ad ertnementt
may, in oMet of emergency onlu, be telei'honeii («Vu. X^d9 Motboru),
tubject to later conjirmal%on by letter.

CHEPPING WYCOMBE.—September 1st.—Designs
for town-planning the borough and an area imme-
diately adjoining. Premiums, £25, £10 and £5.

—

Mr. T. J. Rushbrooke, borough surveyor. High
Wycombe.

YORK.—October 31st.—Scheme under the Housing
and Town Planning Act, 1909, in connection with
certain areas, for the Corporation of York. Premiums
£100, £50, and £25.—Mr. F. W. Spurr, city engineer.

SKELjMANTHORPE (Yorks).—Designs for twelve
workmen's cottages, for the urban district council.

—

Mr. W. Fisher, clerk.
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BRADFORD.—<No date).—Designs for laying out
an estate, and for the erection of working-class
dwellings, for the corporation.—Mr. F. Stevens, town
clerk.

MUNICIPAL CONTRACTS OPEN.

Official and similar advertisements received up to 4.30 p.m. on
Thursdays w>fl be msarted In the following^ day's Issue, but thote

ren-on$ibU fvr their detyatch are recommended to arrange that they

ihall reach Thk SuRviroa offict by noon on WednesdaVs to emurt
their inelu^'ion in the weeirly li$t of $ummaries. Such adcertitementt

may, in ea»e» of emergency only, he telei'honed (No. 13o9 Motborn),
nibject to later confirmation by litter.

Buildings.

SOUTHAMPTON.—July 26th.—For tlie construc-
tion of administration block at hospital, for the cor-
poi'ation.—Borough Engineer.

SOMERSET.—July 26th.—For lengthening two
arches of bridges in reinforced concrete, taking down
and rebuilding masonry walls, and general i-cpairs,

and rebuilding a bridge with concrete abutments,
small span reinforced concrete arch, masonry walls
and road work, for the county council.—Mr. H. T.
Chapman, county surveyor, Wells.

HUDDERSFIELD.—July 26th.—For the erection
of twenty-two workmen's dwellings, for the corpora-
tion.—Mr. K. F. Campbell, borough engineer and
surveyor.

NEATH.—July 26th.—For additions to public
schools, for the Education Committee.—Mr. D. M.
Jenkins, borough engineer.

SOMERSET.—July 26th.—For rebuilding Townend
bridge and widening the main road in Croscombe
village, for the county council.—Mr. H. T. Chapman,
county surveyor. Wells.

LUTON.—July 26th.—For the erection of f„ur
cottages, for the rural district council.

—

'Mr. H.
Pickering, surveyor, 18 Princess-street, Dunstable.

WEST SUSSEX.—July 28th.—For the erection of

a school, and additions to a school, for the Joint
Education Committee.—Mr. H. P. Roberts, county
education architect, Thurloe House, High-street,
Worthing.

LLANELLY.—July 28th.—For the erection of

twenty-six houses, for the urban district council.

—

The Surveyor.

HERTS.—July 28th.—For the erection of a hospital
pavilion and porter's lodge, for the Isolation Hospital
Committee.—Messrs. White, Son & Pill, architects.

High-street, Barnet.

WATFORD.—July 28th.—For the crt-ction of mess-
room and recreation room, for the urban districi

council.—Mr. D. Waterhouse, engineer.

AYLESBURY.—July 28th.—For the exlenbion of

isolation hospital and construction of lavatories, for
the urban district council.—Mr. W. H. Taylor, engi-
neer and surveyor.

GILLINGHAM.—July 28th.—For the extension (jf

engine-room, for the corporation.—Mr. J. L. Redfern,
borough surveyor.

SHEFFIELD.—July 28th.—For extension of schi.nl.

for the Education Committee.—City .Arcliitect.

BERWICK.—July 28th.—For the building of

boundary walls, for the corporation. — Boroiigli

Surveyor.

RUGBY.—July 29th.—For extension .;( hospital, for

the Joint Board.—Mr. T. W. AVillard, Market-placf,
Rugby.

RUSHDEN.^uly 29th.—For the erection of a house
at the sewage works, for the urban district council.

—Mr. W. B. IMadin, engineer and surveyor.

WESTHOUGHTON.—July 29th.—For the erection
of a brick water tower, for the urban district council.

—

Mr. G. Hayes, surveyor.

SHEERNESS.—July 29th.—For the construction
of a covered service reservoir, settling and clear wat^r
tanks, and approach roads, and sinking a borehole,

for the urban district council.—Mr. F. W. S. Stanton,
engineer, 3 Victoria-street, Westminster.

EASINGTON.—July 30th.—For the erection of

thirty-five model dwellings, for the rural district

council.—Mr. J. J. Dobson, architect, Moor House.
Station Town, Wingate.

HAMMERSMITH.—July 30th.—For rebuilding
works and repairs, for the borough council.—Mr. H.
Mair, borough surveyor.

WEYMOUTH.—July 30th.—For tlie erection of
thirty-seven cottages and eight blocks of tenements,
for the corporation,—Mr. J. S. Harris, borough
surveyor.

KINCARDINE.—July 30th.—For the construction
of reinforced concrete bridge, for the county council.

—

Mr. George Gregory, engineer, 24 David-street,
Stonehaven.

FRIERN BARNET.-July 31st.—For the erection of
fifteen cottages, for the urban district council.—Mr.
E. E. J. Reynolds, engineer and surveyoi-.

CROMER.—July 31st.—For the construction of
filter house, for the urban district council.—Messrs.
J. C. Melliss & Co., 2(54 Gresham House, Old Broad-
street, London, E.C.

SHIPLEY.—July 81st.—For the enlargement of
school buildings, for the Education Committee.—Mr.
S. Bradley, of Messrs. Walker, Collinson & Bradley,
architects. Exchange-buildings, Bradford.

ABERDEEN.—August 1st.—For the reconstruction
of two filter beds, and construction of three new filter

beds, laying cast-iron water pipes, and construction of
reinforced concrete rafHe wall, for the corporation.

—

]\rr. Cecil H. Roberts, water engineer.

DERBYSHIRE.—August 1st.—For rebuilding a
culvert, for the county council.—Jlr. J. W. Horton,
county surveyor, Derby.

DURSLEY.—August 2nd.—For the erection of

thirty-five cottages, for the rural district council.

—

jNIr. A. W. Probyn, 'J Berkeley-street, Gloucester.

DORSET. — August 2nd. — For alterations and
repairs to sr-hools, for the Education Committee.

—

Education Secretary, County Offices, Dorchester.

CUMBERLAND.—August .5th.—For the construc-
tion of about 520 yds. of concrete sea wall and apron,
together with timber piling, for the county council.

—

IMr. WUliam Finch, county survej'or and bridge master,
The Courts, Carlisle.

HEMEL HEMPSTEAD.—August oth.—For the
erection of twenty-six houses, for the corporation.

—

Town Clerk.

BRAY.—August oth.—For work in connection with
the erection of office stores and erection of corrugated-
iron shed, for the urban district council.—Mr. P. H.
IMcCarthy, 39 Westmoreland-street, Dublin.

BOLLINGTON.—August 6th.—For building wall
and diverting stream, for the urban district council.

—

iMr. S. Knight, clerk.

GLASGOW.—August Sth.—For the erection of shops
and business premises, for the coi'poration.—Office of

Publii- Works, .')4 Cochrane-street, Glasgow.

Iron and Steel.

KANTURK.—July 30th.—For sinking wells and
the erection of pumps, for the rural district council.

—

Mr. W. Jlui-phy, assistant clerk.

LLANTRISANT.—July 30th.—For the supply of

1,8.50 yds. of 3-in. and 4-in. diameter cast-iron water
mains, and 1,450 yds. of 2-in., 3-in. and 4-in. water
mains, for the rural district council.—Mr. T, Saunders,
surveyor, School-street, Pontyclun.

CHELIVISFORD.-July 30th.—For laying water
mains in several roads, for the corporation.—Mr.
George Melvin, town clerk.

LLANELLY,—August 4th.—For the supply of 2,950

tons of 16-in. and 14-in., 2,700 tons of 10-in., 9-in., and
8-in., and 1,5.50 tons of 5-in. and 4-in. cast-iron pipes

and special castings, for the rural district council.

—

Messrs. H. Rote & Son, 5 Victoria-street, Westminster.

HALTWHISTLE,—August 7th.—For laying water

main, for the rural district council.—Mr. J. E. Parker,

Post Office Chambers, Newcastle-upon-Tyne.

BIGGLESWADE.—.\ugast 12th.—For laying cast-

iron water mains, for the rural district council.—Mr.
11. Chandler, clerk.

Roads.
BOLSOVER.—July 26th.—For making up a street,

for the urban district council.—Mr. W. G. H. Browne,

engineer and surveyor.

BEDWELLTY.—July 26th.—For the construction of

450 yds. of a new road, for the urban district council.

—Mr. Dan. H. Price, surveyor.
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FKATHERSTONE.—July 26th.—For private street
work, for the rirban district council.—Mr. S. Che.sney,
engineer and surveyor.

WEST SUSSEX.—July 28th.—For tar-paving play-
grounds, for the Joint Education Committee.—Mr.
Hadyn P. Roberts, county education architect, Thurloe
House, High-street, Worthing.

WITHAM.—July 28th,—For the hire of steam roller
and scarifier, for the urban district council.—Mr. W.
Bindon Blood, clerk.

PONTEFK ACT. — July 29th.— For carr.ving out
private street work, for the corporation.—Mr. John E.
Pickard, borough surveyor.

WOODFORD.—July 29th.—For the supply of broken
granite, for the urban district council.—Mr. W.
Farrington, surveyor.

BARKING.—July 29th.—For laying creosoted deal
and granite paving, for the urban district council.

—

Mr. C. S. Dawson, surveyor.

BOURNEMOUTH.—July 29th.—For road and sewrr
construction, for the corporation,—JFr, F. W. Lacey,
bnrough engineer.

WANSTEAD.—July .TOth.—For work uf nuiking up,
for the ui-ban district council.—The Surveyor.

WIDNES.—July 30th.—For making up Fairiield-
road, for the corporation.—Mr. John S. Sinclair,
borough surveyor.

BRAINTREE.—July 30th.—For the supply of
broken granite, for the urban district council.—Mr.
H. H. Nankivell, surveyor.

HAi^IMERSMITH.-July 30th.—For ropaving with
creosoted deal blocks, for the borough council.—Mr.
H. ]\Iair, borough surveyor.

MERTHYR.—July 31st.—For private street wcrks,
for the corporation.—Borough Surveyor.

HENDON.—July 31st.—For making up a road, for
the rural district council,—Mr. J. A. Webb, engineer
and surveyor.

M.\YO.—August 1st.—For the sui)ply of a lU-lou
road roller, a 6-ton I'oad roller, stonebreaker, water
cart, and sleeping and living van, for the county
ciiuncil.—Mr. J. J. Nnouan, county surveyor, Ballina,

BLAYDON-ON-TYNE.—August 2nd.—Foi' works of
paving, for the urban district council.—Mr. (i. Synion.
surveyor.

WEST RIDING.—August 2nd.—For the constru<-
tion of district road over river, for the Highways Com-
mittee,—Mr. F. G. Carpenter, county survevor.
County Hall, Wakefield.

LYMINGTON.—August 2nd.—For the supply of
oOO tons of granite or basalt, for the corjioration.

—

Borough Surveyor.

ASHINGTON.—August 4tli.—For making up certain
streets, for the urban district council.—The Surveyor.

ALVASTON.—August 5th.—For the supply of 300
tons of 2i-in. granite, for the urban district council.—
Ur. W. J. Holbrook, clerk.

TREDEGAR.—August 5th.—Fur the supply of
artificial stone paving, consisting of whole slabs, half
slabs, and one-third slabs, for the urban district
council,—Ml-, H, J, C, Shepard, clerk.

SUNBURY - ON - THAMES.—August 6th.—For the
supply of granite, tar-macadam, and Kentish brown
pit flints, for the urban district council,—Mr. H. F.
Coales, surveyor.

SWANSEA,—August 7th,—For carrying out private
'

street works, for the corporation,—Borough Surveyor.
13 Somerset-place,

ELLESMERE PORT,—August 9th.—For the con-
struction of a main road, for the urban district coun-
cil.—Mr. J. M. Hudson, surveyor.

LAPiNE.—For repairs, roads, walls and bridges, for
the rural district council.—Mr. S. M. AVallace, clerk.

Sanitary.

WIGAN,—July 26th,—For the supply of 340
galvanised sanitary pans, for the corporation,—Mr.
W. H. Tyrer, town clerk.

JIANSFIELD.—July 26th.—For laying cast-iron
and stoneware pipe sewers, for the corporation.—Mr.
T. P. Collinge, borough engineer and surveyor,

MELTHAM,—July 26th,—For the construction of
sewers, for the urban district council,—Jlessrs. J, B.
Abbey & Sons, New-street, Huddersfield.

FREEBRIDGE LYNN.—July 26th.—For sewer and
water main extension, for the rural district council.

—

Mr. W. Cross, clerk. King's Lynn.

NORTON.—July 27th.—For emptying ashpits, for

the rural district council.—Mr. J. E. Moulding, clei-k,

The Edge, Sheffield.

LEDBURY (Hereford).—July 28th—August 11th.—
For laying outfall sewer, manholes, and construction

of sewage works, for the rural district council,—Messrs.

Taylor & Wallin, Cathedral-buildings, Newcastle-on-
Tyne.

KENT.—July 28th.—For improvements to surface-

water drainage, for the Education Committee,—Mr.
AVilfred H. Robinson, architect, Caxton House.
Westminster, S.W.

WIGAN.—July 28th.—For alterations to under-
ground convenience, for the corporation.—Borough
Engineer.

DRIFFIELD.—July 29th.—For laying pipe drain

and manholes, for the rural district council.—Mr. T.

Casson Beaumont, surveyor.

SOUTHGATE.—July 29th.—For the construction of

sewage and water sewer and manholes, for the urban
district council.—Mr. C. G. Lawson, surveyor.

DEVIZES.—July 29th.—For work of sewerage, for

the rural district council.

—

Mr. T. V. Trumper,
inspector, Ivy House, Southbroom, Devizes.

BODJIIN.—July 29th.—For laying sewers, con-

structing manholes and flushing chamber, and other

works, for the corporation,—Mr. R. T. Buscombe,
borough surveyor.

BIRMINGHAM.—July 29th.—For the construction
of intercepting sewers and other appvirtenant works,
for tlie Drainage Board.—Mr. John D. Watson, engi-

neer, Tyl)iirn, Birniinghani.

ROY'STON.—August 1st.—For the construction of

a .sewer, for the urban district council,— ilr, J.

Raley, solicitor, Barnsley.

NORTH BROJISGROVE.—August 5th.—For the
construction of about 3,o(X) yds, of 6-in., 9-in., and
lO-in. diameter stoneware pipe sewers, and about
1,.'>66 yds. of 6-in. diameter cast-iron rising n'ain,

with manholes and ventilating columns, tanks, bac-
terial filters with rotar.y distributors, pumping sta-

tion, and other works, for the urban district council.
—Mr. Roliert Green, 37 Waterloo-street, Birmingham.

L.VNCHESTER, — August 5th, — For cleansing
privies and ash closets, for the rural district council,

—

Jlr. J. R. Lupton, surveyor.

EAST GRINSTEAD.—August 6th.—For the con-
struction of storm-water sewer, for the rural district

council.—Jlr, C, Turton, surveyor.

PLOMESGATE.—August 9th.—For the construction
of underground sewage storm-water tank, for the rural
district council.—Mr. R. D. Read, clerk, Wickham
Jlarket.

LOUGHREA.—August 9th.—For the construction
of sewerage and sewage disposal works, for the rural
district council.—Mr. L. Conway, clerk.

ST. MELLONS.—August 11th.—For the construc-
tion of 300 lin. yds. of 9-in. stoneware pipe sewers,
for the rural district council.—Mr. Gonier S. Morgan,
engineer, Pontypridd.

DRIGHLINGTON.—August Ilth.—For emptying
and cleansing closets, for the urban district council.

—

The Surveyor.

QUARRY BANK.—August 11th.—For the removal
of nightsoil and rubbish, for the urban district coun-
cil.—Mr. F. A. Furber, 199 High-street.

SHARDLOW.—August 15th.—For the construction
of sewerage and sewage disposal works, comprising
4 miles of stoneware pipe sewers, manholes and purifi-

cation works, for the rural district council.—Messrs.
Elliott & Brown, Parliament-street, Nottingham.

MADRAS.—Sei>t«niber 9th.— For the siipply aid
delivery of English stoneware pipes and specials,

varying from 4 in. to 21 in. internal diameter, and
aggregating a total length of about 143 miles, for the
corporation.—Messrs. James Mansergh & Sons.
agents, 5 Victoria-street, Westminster, S,W.

ST, AUSTELL.—(No date).—For laying 800 yds. of

6-in. sewer, for the rural district council.—Mr. W. H,
Sloffatt, surveyor.
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Minutes of Proceedings.

The Road Board:

Criticism

in Parliament.

An imi^ortant, if sijarsely

attended, debate, during which
attention was mainly directed

to the Eoad Board, took place
in the House of Commons on Friday, ilr. Hoare,
who opened an attack in the usual form, spoke
at considerable length. Much of his criticism and
that of members who followed him was really

directed rather against the Act than against the
methods followed in distributing the Eoads Im-
provement Fund. The consideration that the
Eoad Board grants do not reduce the rates is not
a criticism of a sub-department which has not
the power to spend a single penny upon road
maintenance. With some of the criticisms we
are, however, partly in accord. We expressed
the opinion some time ago that the population
basis is not a sound criterion of the amounts ^\'hich

should be expended in different areas. On the
other hand, the natiu'e of modern traffic is such
that the contribution basis is not more satisfac-

tory. We have strongly recommended the em-
ployment of a pm'ely rational basis of allocation,

the different areas being closely studied by a

suitably qualified official, who would also be
charged with the duty of recommending the
primary division involved in the recognition of

defined areas for this purpose. With respect to

Mr. Hoare 's criticism of the conduct of the office,

we trust that the picture is somewhat over-

coloured. At the same time we hold the vie^^•

that the general business of the office would be
facilitated by the appointment of an officer, as

suggested above, for the work of primary allot-

ment in main areas, as well as by the appointment
of an engineering staff for the scrutiny and classi-

fication of plans and estimates submitted with
applications for gi-ants. As regards the meetings
held and the number of attendances, it may, per-

haps, be suggested that the time has come when
the constitution of the board and the nature of

the technical assistance afforded to it .should be
reconsidered and placed upon a more businesslike

footing. Knowledge of local government and
sympathy with the needs of the country generally

are really quite as sound qualifications in a mem-
ber of the board as are the holding of strong views
on the subject of traffic or intimate acquaintance
with the chief main roads of the country.

The criticisms which were made during; the

debate with regard to grants made in the Metro-
politan area were effectively met, and, in view of

the willingness of the Eoad Board to contribute

in one or more ways towards the cost of im-

proving London roads or providing new thorough-

fares, such criticisms should not have been made.
As to the "hoarding " of funds, we look with

little favoirr upon a policy of large expenditure

during periods of trade depression ; but for another

reason it is desii-able that the board should accu-
mulate a very large reserve. The motor omnibus
has so far plied chiefly on urban roads and over
a few roads in adjacent riu-al areas. It is now
going fiu-ther afield, and it will soon be necessary
to reconstruct many main roads, and some
hitherto regarded as secondai'y roads, in order to
make them able to stand this traffic. It will be
necessary to spend large sums on the strengthen-
ing of such roads, and in providing suitable crusts.

The need for this \\ork may arise suddenly, and
in many parts of the country at once, and it is

desii-able that it shall be possible to face the large
initial expenditure, some of it on works of a
relatively heavy engineering character, which will

be necessary in order that the roads may not be
unduly costly in subsequent maintenance. The
most unreasonable of all the criticisms directed
against the Eoad Board was the objection made
to the amount of the chaii'man's salary. The
Chancellor of the Exchequer must have convinced
all reasonable men that the country may be con-
sidered fortunate in having secured on such
favom'able terms the services of an administrator
of proved ability and possessed of qualifications
valued so highly in other quarters. The special
importance of retaining the services of a man with
all-round administrative capacity of the highest
order seems to be a consideration beyond the ken
of some of our legislators.

* * *

The Road Board's ,

'^^^ ^^"'^ annual report of

Third *^® -^^^"^^ Board sets forth in

Annual Report. '^. "^.^^^ ^^^^^' ^i^aaner the finan-
cial position as regards the

funds available for road improvement, explains
the administrative procedure followed in the dis-
tribution of grants and loans, presents useful
statistical information, and indicates the general
character of the improvements ^\hich are" being
carried out. The most important featm-es of the
financial position are the gi-owth of income and
the effects of the intervals which necessarily
elapse between the first steps taken to obtain a
grant and the final payment of the sum lent or
.granted. As regards loans, an important con-
sideration is that the increase in the total sum
lent tends to increase futiu-e income, so that in
any particular year the board will have at theii-
disposal a sum larger than their total income
from external soiu'ces. On the other hand, the
failiu-e of some large project to reach a stage at
which grants can be made may be balanced con-
veniently by the gi-anting of loans, the justifica-
tion for which is mainly a matter for the local

authorities concerned, and involves less time and
attention at headquarters than are necessary in

the case of gi-ants. Another element of elasticity
is provided by the intervals which elapse at the
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different stages—the first approach to the board,

the discussion of details, the " indication " of

the gi'ant, and the final payment. Further con-

trol over the amount available for grants with
respect to applications already made is provided
by the large grants to costly works, the procedure
being, in these cases, relatively slow, while the
date of commencement of the work does not, as

in the case of annual county estimates, affect the

organisation for the cnrryiug out of other works.

For example, when it was found that a part of

the scheme for a western approach road to London
would be abandoned the sum set free was not
distributed in portions of about the average
amount and demanding much careful considera-

tion, but it was expended mainly in tlie

strengthening and paving of motor-omnibusroutes
in the Metropolitan area, in grants including foiu

of £1,000 each and one each of £2,000, £5,000
and £10,000. The conditions were well known,
and recent experience had proved the expediency
of the proposed improvements. As regards ad-

ministration, the most interesting part of the

report is that describing the procedure adopted
in making grants to county and district councils.

Obviously, the significance of the improvements
proposed within the area of a district council

depends upon what is being done in neighbouring
areas, and some gi-ouping must be made before

applications can be considered. That the pro-

cedure of the Eoad Board amounts to a recog-

nition of the county as the principal administra-

tive unit is, of course, evident, and the large ex-

tent to which district councils have fallen in with
the arrangement suggests that its advantages are

recognised. The matter is one of much signifi-

cance in view of the statements that so often

appear in the lay Press as regards the measrues
necessary to effect a satisfactory reorganisation of

the management of highways. It is to be hoped
that the board will soon take a further step

towards eft'ective organisation under the present

law by appointing an adequate engineering staff,

which, by a careful scrutiny and analysis of the

schemes for road improvement, will be able to

economise expenditm'e, and to bring into further

harmony the respective activities of district and
county councils. At present the duect expendi-

ture under this head seems to be about 0'22 per

cent of the total of grants and loans.

In the collection and tabulation of data the

board is doing useful work. From a simple in-

spection of the traffic statistics it is possible to

gain some idea of the extent to which the propor-

tion of motor vehicles varies in different counties,

with distance from large centres of population,

and with the distance from the nearest town of

considerable size. The last-named element seems
to be of growing importance. The figm'es have,

of com'se, much more significance if studied with

knowledge of the localities, or even with a 1-in.

map. The physical character of the improve-

ments which are being carried out must, in view

of the present organisation of staff, be regarded

as indicating the policy of county and district

surveyors rather than that of the board with its

0-22 per cent engineering scrutiny. We are glad

to find in the list of grants the occasional occur-

rence of the words "drainage" and " strengtheii-

ing," and indications that some of the money is

being spent upon strengthening the edges of

road crusts, and on the judicious employment of

relatively cheap materials. A thick crust of costly

stone on a poor soil is often an expensive luxury.

The Eoad Board is a very efficient sub-depart-

ment of State compared with other enterprises.

The expenses of administration are about 2J per

cent, and even if we consider the cost of the ser-

vices of officials employed in other departments

but assisting the Road Board in various ways the

cost can hardly be more than 3 per cent of the
sums expended. We trust that this point will

receive consideration in connection with any pro-

posals that may be made with regard to reorgani-

sation of highway management, and it is earnestly

to be hoped that the success achieved by Sir

(.leorge Gibb—in the face of serious difficulties far

greater than might be supposed by those not in

close touch with the situation—will lead to the

best possible use being made of his services in

the future administration of highwavs.

On another of the

Committee.

Road Materials: "^" c^^.^^i page

The Engineering f^sent issue there will be

cto^Ho.Ho found some account of the
Standards ,

j! , i ,,work so tar done by the
Engineering Standards Com-

mittee engaged in the task of establishing
definite relations between words and facts with
respect to the nature, origin, qualities and sizes

of road materials. Up to the present the com-
mittee has concentrated its attention upon the
classification of road stones, first, with regard to
their natm'e and origin, and, secondly, with re-

spect to the specification of gauges. As regards
the former, we believe it is proposed to adopt
thu'teen principal trade names, or twelve if we
reckon basalt and basaltic whinstone as one, and
to fiuther divide the rocks referred to under these
names into smaller groups, each of which will

be designated by a more definite term. Upon
the Geological Stuvey Department and Museum
of Practical Geologj- will devolve the task of

placing individual rocks imder these names, which
number, in the preliminary list, about fifty-three.

Since some of the words which are used in the
primary list of a dozen or so of principal names
also occur in the secondary list, it would seem to

be necessary for some qualifying terms to be used
in these cases in order that there may be no
doubt as to whether a contractor is undertaking
to supply a stone of, for instance, the porphyry
group, such as rhyolite, or the stone which is

classed as porphyry proper and is not rhyolite or

felsite. Diorite and syenite, it may be noted, come
under the primary name of " granite," but are,

of cotuse, separately' named among the fifty odd
rocks more definitely indicated in the secondary
list. We take it that there will be cases in which
it will be sufficient to use the primary trade name,
and other cases in which rocks must be desig-

nated by the more definite terms in the secondary
list of trade names ; and the idea seems an excel-

lent one, and likely to facilitate procedtue both
in making preliminary inquiries and in the placing

of contracts. The fiuther classification to be
made by the geologists will enable quarry owners
to place their rocks in the proper groups, and
when a rock may be classed in more than one
group the fact can definitely be stated.

As regards the classification of road stones

according to sizes, the committee propose to make
a distinction between the main sizes, to be called
" gauges," and the sub-divisions of these, which
will be called " sizes." Thus there will be four

gauges, by half-inches from li-in. to 3-in., mate-

rials of 1-in. size and less to be separately classi-

fied as "chippings," six gauges by eighths of

an inch. The limits of variation seem to be very

fair, and if the necessary changes be brought

about .gi-adually no hardship will be inflicted on

quarry owners, whose business will thereaft-er be

much facilitated. All concerned in these matters

are indebted to those who have worked for the

better classification and accurate naming of road

stones, and especially to Mr. E. -J. Lovegrove,

on whose initiative the matter was first taken in

hand after he had for years taken a leading part

in the study of the subject, devoting much time

to careful investigation of the facts which bear
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upou it, and to the establishment of correct prin-

ciples. We heartily congratulate Mr. Lovegrove
upon the near approach to a successful issue in

the matter, and it is a source of satisfaction to

ourselves that \vo long ago recognised the import-

ance of his work, and have been associated with

him in establishing on a proper basis the classi-

fication and specification of road stones. We
have, at the same time, kept in \iew the dangers

of arbitrary classification and of attempts to

standardise values, which depend upon many
factors, and must be determined in each case by
tlie exercise of the engineer's judgment. When
the work now in hand has been accomplished,

the value of investigations sucli as those made
by Mr. Lovegrove will be increased manifold,

since they will be accessible to judgment exer-

cised in the ordinary work nf highway mainte-

. . The subjects dealt with in

. the report submitted to the
°

H « u*7^ Road Congress on question 5
and vehicles.

i,^^]^,^j^ t,,^ principles of

lighting, the practice of certain countries in

stJeet lighting, and regulations which should be

enforce<l as regards lamps can-ied on vehicles

;

and one paper, by Mr. G. W. Watson, was a

technical study of the details of the lighting

equipment of vehicles. Several matters of im-

portant principle received attention. Mr. Hansez
holds the opinion that in the illumination of

thoroughfares globes of transparent glass are less

effective than those of ground glass, because the

former do not diffuse the light. That is to say,

he takes the view that it is practically possible to

effect an amount of diffusion which will add to the

illuminating value of the light in a greater degree

than it decreases its amount, a view which may
be cxmnnendcd to the attention of British muni-
cipal engineers. Mr. Sharp takes the same view,

pointing out that lamps a considerable distance

from the observer may cause an unpleasant glare

effect; he advocates the suppression of horizontal

rays, and the use of diffusing media, and recom-

mends that lamps should be hung high. It is

clear that he intends to convey the idea that it

is economically sound policy to hang lamps higher

than is usual. The use of diffusing screens, and
of opaque screens to shut off the light in certain

directions, and the policy of hanging lamps as

high as possible are not details but are matters

of ijrinciple and of great importance. Similarly,

the recommendation made by Mr. Watson, that

the head lamps of vehicles should be placed as

high as jjossible is a matter of principle, not only

affecting the amount of glare in the faces of

approaching di"ivers and pedestrians, but being

also of importance as regards the effective illumi-

nation of the road, which, when the rays are

nearly horizontal, is made to seem as though it

were dotted with actual holes, even when the de-

pressions are really veiy shallow. The reporter-

general, Colonel H. C. L. Holden, points out that

some hundreds of motor omnibuses are supplied

with electric lighting equipment, many of them
having been so fitted more than three yeare ago,

and ho believes that in London, at any rate, elec-

tricity is rapidly displacing acetylene for this par-

ticular purjjose. This is a civic improvement of

some importance, as the smell of the acetylene

lighting equipment is sometimes a serious nuisance
to the users of motor omnibuses.

A Municipal

Libel Action.

An action tor libel in con-

nection with matters of muni-
cipal administration closelycon-

ceming the surveyor's department would appear,
at first sight, in the light of an all too common
pxi)crienee, likely to involve persecution of or

charges against the chief engineering otBcial of

the council. It is very pleasant, therefore, to
observe in an action tried before Mr. Justice
llowlatt and a special jury at the Leeds Assizes,
that the surveyor to the Wath-upon-Dearne
I'rban District Council, i\Ir. J. H. Drew, emerged
not only " without a stain on his character," but
with a handsome testimonial from the Judge.
The action arose out of certain comments which
appeared in the Merhurough Times in regard to

the conduct of Councillor Hallatt respecting cer-

tain undercharges made by the late surveyor to

the council in connection with the execution of

private street improvement works. According to

a report made by the auditor it appears that con-
siderable private work had been done in the sur-

veyor's department, but the accounts as I'endered

did not cover the cost of the work, and in some
cases no account had been rendered at all. This
was the unenviable position \\hen Mr. Drew took
up his duties, and the result was that a vast

amount of work devolved upon him in putting the
council's house in order. He waR obliged to re-

port to the council to the effect that private works
liad been carried out at a loss, with consequent
expense to the ratepayers at large. For this re-

jiort he received the formal thanks of the council,

and in summing up Mr. Justice Rowlatt referred

to it as "a very good report," and said: " Mr.
Drew is entitled to credit for it, and if he stays

at Wath I expect that Wath will do better."

And again: " In this report Mr. Drew goes on to

comment in a way which does great credit to his

insight." In the result the plaintiff obtained £20
damages against the defendant newspaper. Mr.
Drew is to be heartily congratulated upon the

very successful manner in which he has emerged
from a period of imdouhted difficulty and anxiety.

„ _ . A Select ( ommittee of the
S urn Property „ * t i i • j.

^ „ Z.,- House of I;ords has nist re-
rtnri Dunlin -l .and Public

Improvements.
ported upon a subject that is

within the experience of most
municipal authorities, and well within tlie ex-

perience of large authorities whose duty it has

been to promote schemes of public usefulness and
improvement. That compensation should have

to be paid under the Lands Clauses Acts to the

owners of slum property or propei-ty that is other-

wise objectionable has been the vicious cause of

defeating and, in almost numberless cases,

seriously retarding public improvements of every

description ; and it is not surprising that at length

it has come within the purview of legislative in-

quisition. Morally the thing is iniquitous in the

highest degree, and Parliament itself has recog-

nised this by granting no protection to such pro-

I)erty when proceedings are taken under the

Housing of the Working Classes Act, 1890. The

committee, in then- report, give away the case,

if any case ever existed, for compensating slum

property owners, but they refrain from displaying

the courage of their convictions by finding that

if there was a general power to acquu-e slum pro-

perty under the Land Clauses Acts there would

be a great temptation on the part of public autho-

rities to let the Housing Acts look after them-

selves in the hope of subsequent contingent ad-

vantages to the authorities themselves. That

any such danger would ensue so far as the housing

problem is concerned is, of course, purely hypo-

thetical, and if it did arise it might be very well

left to be dealt with by public opinion. Parlia-

ment is not necessarily wedded to the adoption

of such a report as tliis, and it is to be hoped

that the subject will not be lost sight of, but

rather that conclusions so inconsequent and weak

as those of the Lords' Committee will be the

means of concentrating public attention more

than has hitherto been the case upon the evils of

a system so prejudicial to the public interests.
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Nomenclature of Road Stones.

THE STANDARDISATION OF ROAD MATERIAL: SHORT RESUME OF WORK ALREADY

ACCOMPLISHED BY THE ENGINEERING STANDARDS COMMITTEE.

The need for standardisation of materials used in

the construction of roads, and particularly in regard

to the dimension of broken stone, was first brought

to tlie notice of the Engineering Standards Com-

mittee by Mr. E. J. Lovegrove, and later by Sir

George Gibb, chairman of the Road Board, with the

result tliat a conference was held in June, 1912, under

the chairmanship of Sir John Wolfe Barry, k.c.b., at

which the Government Departments, the engineer-

ing, surveying and automobile institutions, associa-

tions interested in road matters, and the quarry

masters in the various districts in Great Britain were

represented. At this meeting resolutions were passed

urging that the standardisation of road stones was

desirable, and «lso recommending that the standard-

isation of all kinds of materials used in the construc-

tion of roads should be proceeded with. It was con-

sidered that the scope of the inquiry might emlirace

such matters as nomenclature, gauging, quality,

testing apparatus and tests for road stones, gravels

and sands, the nomenclature, chemical and physical

qualities, testing apparatus and tests for tars, pitches

and bitumens, the measurement of road stones in

bulk, standards of weight and capacity, plant used

in road construction and maintenance and carriage

of road materials. Tlie Main Committee formed the

conference into a departmental or " Sectional " Com-
mittee, with Colonel E. E. B. Crompton, c.b.. as

chairman, with power to add to their number and to

form the necessary sub-committees to deal with the

various branches of the subject. •

This Sectional Committee held its fir.«t meeting in

November, 1912, when it was decided to consider in

the first place the standardisation of sizes of broken
stone and chippings. leaving the question of giving

effect to tlie other references to the committee to l>e

dealt with at a later date. Evidence as to the chief

difficulties experienced in gauging liroken stone, and
as to the best way in which the difficulties could
be met was given by the engineers, surveyors and
quarry masters constituting the Sectional Committee.
The evidence showed that a very considerable diver-

sity of opinion existed among road engineers and
quarry owners as to tlie exact meaning to be attached
to such terms as "2-in. stone" or "2A-in. stone." and
as to the method of gauging broken stone generally.

The Sectional Connnittee passed a resolution that it

be referred to a sub-connnittee consi.sting of users

and sellers to consider and report on the wliole ques-
tion of gauging road metalling, and as to tlie best

methods to adopt to secure the standardisation of tlie

various sizes of broken stone and cliippings used in

tlie construction of water-bound and of bituniinou.s-

bound roads. An instruction was also added for the

sub-committee to consider and report upon the

nomenclature of broken stone. A sub-comniiltee con-
sisting of six representatives of the road engineers
and surveyors and six representatives of the quarry
masters, with Colonel Crompton as chairman, was
accordingly appointed.

For the purpose of furnishing the suii-conimittee
with the necessa-ry data in regard to the actvuil s'zes

of stone being supplied at the present day, actual
measurements were made of the dimensions of

broken stone comprised in 1 cwt. or so of each of the
various gauges of material supplied by quarries in

different parts of the country, tliese tests involving
the individual measurement of some thousands of

stones.

As regards the terms used in speaking of the dimen-
sions of broken stone, the sub-committee proposed to
recommend the term gatii/e to designate each of the
standard groups of sizes into which broken stone is

divided, and the term size for the subdivisions of
each gauge.

In determining the standard gauges of stone it

was taken for granted that the bulk of the material
should be of the size desired, but there mu.st neces-
sarily be some stone below the nominal size, and
some above, and the proportion of these two last-
named constituents, though limited in amount, must

be sufficient to allow of compliance with the standard

specification by most of the existing quarries supply-

ing stone suitable for road purposes. As regards what
may be described as the " most desired size," it is

considered that an allowance of J in. in greatest

length above and J in. below the .standard gauge will

he necessary and sufficient to meet the requirements
of the quarries, and that at least 6.5 per cent by
weight of the material sliould comply with this stipu-

lation. It is proposed to limit the maximum
amount of smaller material to 15 per cent of the bulk,

and the maximum amount of material having a

greater length than that contained in the 65 per cent

to 20 per cent.

As regards tlie number of standard gauges, it is

proposed to eliminate the J-in. intermediate sizes and
reduce the number of gauges to four—viz., 3-in., 2^-in.,

2-in. and 1^-in.

A specification for stones of 1-in. size and under,
which are designated chippings, has also been deter-

mined upon. It is proposed to recommend six

standard gauges of chippings—namely, 1-in., |-in.,

i-in., f-in., J-in. and J-in. Of any standard gauge of

chippings, it is required that 70 per cent shall pass
through a square hole of the nominal size of the

chippings, and be retained on a sieve having square
holes equal in size to the next lower gauge of chip-

pings. In the case of the 5-in. chiiipings the size of

the square hole upon which the material must be
retained is -rVin., everything passing these sieves

to be called sand.

So far as the examination of the material for com-
pliance with the standard is concerned, a very
simple measuring apparatus consisting of a plate

with the requisite holes and slots for measuring the
specification sizes, one .such plate for each gauge, is

all that is necessary for testing the four standard
gauges of broken stone. An average sample of the
stone is taken, 100 11). in weight, and the actual
weights of the material rejected or passed by the

gauge give the percentages required. The chippings
are tested by the sieves mentioned above.

The foregoing statement summarises briefly the
progress that has been made in regard to meeting
the need wliich has made itself felt in recent years
for a standard specification for broken road stone and
a method of securing the supply of the same, and it

is believed that the regulations drawn up are such
as can be readily complied with by the majority of

the quarries in the British Isles without an undue
disturbance of their existing arrangements.
As in common with other standards already intro-

duced by the Engineering Standards Cointnittee,
these reeoinmendations will, it is hoped, gradually
find their way into general u.se, and that any expendi-
ture which may be necessary on the part of some of

. the quarries for the purpose of liringing their

machinery into the necessary state to comply with
the .standards laid down will therefore only be in

the nature of renewals of worn parts of their

machinery, so that the cost to the industry as a

whole will, it is anticipated, be practically negligible,

whereas the existence of a definite standard will be
of inestimable benefit to road engineers, and in the
end to those who have to contribute towards the
upkeep of the highways of this country.

We understand that the trade names of road-making
rocks will be grouped under the following twelve
headings, and the.se aizain will be the subject of a
subsidiary list in which the petrological name of tlie

rock will be left to the decision of H.M. Geological
Survev.

Granite.
Gabbro.
Porpliyry.

Andesite.

TKADE NAMES.

Basalt, and
Basaltic

Whinstone.
llurnfels.

Schist.

Quartzite.
Grit.

Limestone.
Artificial. Flint.

The following preliminary list of rocks placed under
their respective trade names will be submitted:—
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Basalt and
Granite. Whinstone. Grit.

Aplite. Basalt. Arkose.
Diorite. Whinstone. Breccia.

Gneiss. Diabase. Conglomerate.
Granite. Dolerite. Greywaclce.
Granulite. Epidiorite. Grit.

Pegmatite. Greenstone. Sandstone.
Syenite. Lamprophvre.

Spilite.

Teschenite.

Taff.

G.\BBRO. HORNFELS. Limestone
Gabbro. Hornfels. Dolomite.
Norite. Hornstone. Ironstone.

Mylonite. Limestone.
Hornblende Marble.

schist.

POHPHXRT. Schist. Flint.

Felsite. Mndstone. Chert.

Granophyre. Phyllite. Flint.

Keratophyre. Schist.

Microgranite. Shale.

Porphyrite. Slate.

Porphyry.
Rhyolite.
Trachyte.

Andesite. Quartzite. Artificial.

Andesite. Quartzite. Slag.

Dacite.
3

Drainage Works and Sanitary Fittings.—A third

edition, revised and brought up to date, particularly

as regards the questions of concrete sewers, sewer
ventilation and flushing, and the Public Health Acts

Amendment Act of 1907, still further evidences the

success of this little manual,* which manifestly de-

serves the attention and confidence of all concerned

in the important subject with which it deals.—The
Booiseller

.

Road Maintenance in Exeter.—In the repair of

17 miles of macadamised roads in Exeter during the

last financial year 8,821 tons of stone were used, Mr.

T. Moulding, m.in.st.c.e., the city engineer and sur-

veyor, mentions in his annual report. Of this

amount 4,553 tons were Haldon flints delivered by

the local liauliers at a cost of £1,260; 3,093 tons of

granite, costing £1,057; and 1,900 tons of limestone,

costing £364. Nearly 11 miles of streets were tar-

sprayed; the co.st of tlie work—whicli, from a dust-

laying iX)int of view, proved fairly satisfactory—was
£573. Mr. Moulding observes that he is still of

opinion that tar-spraying should be done in the by-

streets and cuh-flc-sw. in preference to main traffic

roads. During the year 771 lin. ft. of kerb, 2251in.ft.

of channel were fixed, and 902 lin. ft. of kerb and
3,306 lin. ft. of channel refixed during the year.

Some 1,500 sq. yds. of York flags, 51 sq. yds. of con-

crete flags, and 162 sq. yds. of concrete in situ were
laid, and 1,009 sq. yds. of Limmer asphalt paths were
laid or renewed. Of tar paving there was laid 3,564

sq. yds., and nearly 47,485 sq yds. of paths were
tarred and sanded, at a cost of £185, or 0935d. per
square yard.

Roadmaking Experiments at Bristol.—Mr. Lessel S.

MoKenzie, Assoc. m.inst.c.e., the city engineer and
surveyor, states in his annual report that tlie ever-

increasing importance of good roads has occupied con-

siderable attention at Bristol during the twelve months
which ended with March 2oth last. A great deal of

surface tar-spraying has again been carried out, and
the dust nuisance largely abated as a result, while
experimental lengths of various kinds of material
mixed with bitumen or asphalt have been laid down.
These experiments will be continued, Mr. BIcKenzie
remarking that there can be no doubt that some sort

of macadam of a bituminous nature will be found to

be the best method of road construction to carry the
increasingly heavy loads now put on the roads. At the
same time the hope is expressed that some new
method of taxation may be framed by which the pay-
ments may be in proportion to the weight and the
damage done to the road crust, and that the money
may be earmarked for the repair of the roads. The
city engineer mentions that good progress has been
made with a new refuse destructor at Stapleton, and
it is hoped that the installation will be in full working
order by next month.

* " Drainage Work and Sanitary Fittings." By Wm. H.
Maxwell. Price 28. nett. London : St. Bride's Press,
Limited, 24 Bride-lane, B.C.

ROAD RESURFACING WORK IN SURREY.

COUNTY SURVEYOR'S REPORT.

In his report fof the year ended March 31st last,

Mr. A. Dryland, m.inst.c.e., the county surveyor,
mentions that of the works of resurfacing carried out
in Surrey by the aid of Road Board grants, those
executed in 1911 have now passed throiigh two winters
—both very wet. Most of the lengths showed to great
advantage during the wet part of the year compared
wdth surface tarred water-bound macadam under
similar conditions. The Trinidad asphalt macadam
east of Kingston was perfectly unscathed through
the first winter, but was slightly deteriorated in

parts by the second. The slag tar-macadams were
the most successful of the others, appearing to be
perfectly waterproof and drying quickly. The granite
tar-macadams do not, as a rule, dry so quickly or
appear so waterproof, and there was slight deteriora-
tion on some of the lengths, and some small surface
repairs were necessary in a few places last spring.
The results obtained from the grouting method have
not been entirely satisfactory. In simimer it is in-

clined to be soft and in winter very hard, but not
entirely waterproof, while the surface is not so regu-
lar as that obtainel by the laying of previously mixed
material. The Kentish rag tar-macadam was suc-
cessful only under a very moderate traffic.

" From the indications of the first winter," Mr.
Dryland proceeds, " I was inclined to doubt whether
the best results were likely to be obtained from
granite tar-macadam or pitch-grouting, and in the
past year only one length of granite tar-macadam was
included in the programme, and some short lengths
of pitch-grouting, the bulk being slag tar-macadam,
with a few lengths of asphalt surfacing, and no
Kentish rag. The results of the last winter have
confirmed the view I had previously formed, and in

the year now current the approved programme con-
sists of the extension of the asphalt surfaces, and
the slag tar-macadam with again only one length
of granite tar-macadam of the kind which has proved
the most successful, and a few short lengths of

pitch-grouting where the crust needs considerable
strengthening, for which this matei'ial seems suitable,

as it undoubtedly forms a strong crust."

The principal I'oads under conversion to bitu-

minous surfaces are the London and Portsmouth and
the Great Western west of Staines, with some lengths
on other arteries near the London boundaries. In the
ciirrent year it is hoped to see the Portsmouth road
substantially completed as far south as Godalming.
and the Great Western roads for about two-thirds of

their length.

Mr. Dryland calls attention to the fact that the
execution of works under Road Board grants, which
are to a certain extent of the nature of capital ex-

penditure, affects the cost per yard supei'. greatly

on some roads. If the particular length of road is

a .short one, and a considerable proportion of it is

resurfaced, it naturally largely increases the cost
per yard, whereas, if it happens to be a long length
where the relative proportion is small, the raising of

the rate is not so apparent. On the particular length
where in any year the cost is extremely high, the
following year will probably show a great reduction.

Reference is made by Mr. Dryland to the continued
increase of heavy motor traffic, and he urges the
establishment in the county of weighbridges for the
testing of axle-weights.

During the year under review the cost of surface
tarring in the county was £13,013, or l'69d. per yard
super., as compared with £11,207 and l'60d. per yard
super, in 1911. The length of road tarred (exclusive
of the claimed urban districts) was 167 miles, and
1.840,641 sq. vds., as compared wvth 155| miles and
1,683,849 sq. yds. in 1911.

Notwithstanding the humidity of the season the
tar-dressing on some of the lighter traffic roads, par-
ticularly on the clialk subsoil, stood perfectly clean
and waterproof throughout the winter, and on these
roads the method of water-bound macadam with sur-

face treatment still forms a very satisfactory and eco-

nomical method of maintenance. It is the heaviest
trafficked roads which are, in Surrey, generally more
unfavourably situated where the necessity for deeper-
bound bitvuninous or paved crust becomes necessary.
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Road Board's Third Annual Report.

PROCEDURE AND POLICY OUTLINED : THE ACCUMiULATED FUNDS.

Issued as a Wliite Paper, the Third Annual Report

of the Koad Board shows that for the year ended

March 31st last the total receipts credited to the

Head Improvement Fund were £3,329,420. and that

tliere was an excess of receipts over net payments—
.1:761,089—of .£2,567,731. A further table indicates the

fissures for the three months up to June 30th, these

hringing the total receipts up to £3,556,995. Deducting

£31,000 for administrative purposes there remains a

balance available for grants and loans of £3,525,995.

Grants i,ndicated during the fifteen months for

payment at a future date amounted to £2,.596,752, loans

indicated representing £838,481—the net receipts in

excess of commitments lieing £90,762. The aggregate

amount included in the grants indicated but not

payable, accordinc to the terms of the grants, until

after March 31st, 1914. is .£233,962. Adding this to the

balance of nett receipts in excess of commitments, the

sum of these figures—viz., £324,724—was available, at

the end of June last, for grants in addition to those

already indicated.

The grants and loans made fell short of the grants

and loans indicated by £1,613,028 up to March 31,

1913, and by £1,960,4-!0 up to June 30, 1913. The report

points out, however, that in settling the amount avail-

able for additional grants at any date the board must
have regard mainly to the amount of the indications,

as these represent definite promises or commitments to

individual highway authorities in respect of works for

which jn-eparations are being made in reliance upon the

L'rants and loans indicated.

AN EXPLANATION OF DELAYS.

The distinction between grants made and grants

indicated was explained in the second annual report

of the board; but, in view of the large amount whicli

the board now have in hand to meet their commitments
in respect of grants and loans indicated, some further

explanation is given as to the delays which occur
between the indication and the making of a grant or

loan, and w'hich have resulted in a balance accumu-
lating during tlie initial operations of the board
larger in amount than the balance which will probably
remain in hand to meet commitments under normal
conditions.

Any highway authority may at any time apply for a
grant or loan, and all apiilieations are, as far as

possible, dealt with l)y the board as and when re-

ceived. But before making a grant towards any
particular work the board have to consider the relative

importance of the work and the general road require-
ments, actual or proximate, in the district in question.
They endeavour to obtain the materials for this con-
sideration by conferring with county councils from
time to time in regard to the requirements in each
county in view of the applications made by highway
authorities in the county, together with such other
information as can be obtained.
Tlie usual procedure is that tlie county council of each

county, when considering its estimates and programme
of work for the ensuing financial year, submits to the
board a general statement indicating, frequently in
quite general terms, a list of the works which are in
contemplation, or which may be suggested for con-
sideration, and for which assistance may be desired.
This statement is not usually treated on either side
as a formal application, and is followed up by au inter-
view between the board and some representatives
of the county council. At that interview, or at a series
of interviews, the information supplied wdth the state-
ment, the general requirements affecting the area of
tlw administrative comity, the circumstances relating
to the condition of the roads and the financial con-
ditions relevant to the situation are discussed and
considered, in connection with all applications
affecting the area which have been received. This
procedure, taken in conjunction with correspondence
and interviews with .some of the other highway
authorities who have made apiilications, results in
practically all cases in an arrangement as to the im-
provements to be carried out, the expenditure to be
incurred and the grants or loans to be made by the
board to works selected from those which have either
been mentioned in applications or suggested in the
statement or which may be suggested in the course
of the interviews or correspondence. The matter is

tlien left with the county council and other highway

authorities concerned to bring up details and specifi-

cation.s (so far as these have not licen previously

supplied) of the works with which they intend to

proceed and towards which the board indicate grants or

loans. An endeavoiu' is made to avoid as far as

possible work and expenditure on the preparation
of detailed plans and estimates of schemes towards
which grants or loans cannot be made, and as a rule

indications are not made by the board unless the
representatives of the highway authorities concerned
state their willingness and intention to ajiply for and
accept the grants or loans indicated.

After the applicant authority sends in details and
specifications of the selected works and the exact
figures have been ascertained, the board submit each
case to the Treasurj' for sanction, and practically no
delay takes place between the receipt liy the board
of the final details and specifications and the making
of the formal grant. These steps rarely occupy more
than a fortnight or tliree w-eeks and are frequently
carried out in less time.
But it is admitted that considerable delay does

take place between the indications of grants to high-
way authorities and the submission by these authori-
ties of the final details for completion of the grants.

This is due not to any unnecessary delay on the part
of the highway authorities, but merely to the fact that
the preparation of the final details antl specifications
necessarily occupies a considerable time, and it is

frequently necessary for the representatives of the
highway authorities to submit the definite propo.sals

to council meetings after their interview with fhe
board, so as to get autliority to proceed. There must
also, in many cases, be communications with other
highway authorities or negotiations with other persons
in regard to points connected with the proposed works.
Hence delay between the indication of a grant by
the board and the final completion of the grant is

unavoidable. Meanwhile, however, the board having
indicated or definitely promised a grant or loan must
treat that indication as a commitment for which
financial provision must be made.

ARRANGEMENTS WITH HIGHWAY AUIHOKITIES.

There must also l)e an interval between the date

of a formal grant and the payment for the work done
thereunder. The total amoimt of grants made up to

March 31, 1913, was £1,130,722, while the amount paid

xuider the grants was £632,541, the balance unpaid
being £498,181. Tliis balance represented the amount
which had not, at the date named, been requisitioned

by highway authorities to whom grants had been made
either because there had been some delay in com-
mencing or carrying out work or because the w^ork in

progress had not advanced sufficiently to justify a
requisition for payment.
Grants usually provide for payment of the amount

granted, either in moieties at commencement and
after completion of tlie work, or, as to part, when the

grantees are ready to conauence work, as to another
jjart when 50 per cent of the work has been completed,
and as to the balance on the final completion of the
w'ork. But the board in all cases agree with the
highway authority as to the instalments which are

to be paid, and the ])rocedure in this matter is, it

is believed, satisfactory to the highway authorities.

The procedure followed in dealing with applications
from county borough councils is similar to that
described, except that in their case no highwaj'
authorities other than themselves have to be com-
municated with.
In settling the total amount up to which advances

may safely be made at any date the board do not
confine themselves to dealing with the balance in hand,
representing cash received less commitments. They
are prepared to antici|iate their income to a certain

extent, but in view oi the limited experience avail-

able in regard to the rate at which commitments will

mature, and the probability that as the procedure
and operations of the board become Vietter known to

highway authorities there will be a constantly in-

creasing acceleration in the maturity of commitments
and the expenditure of money on assisted works, they
have not thought it advisable to anticipate more than
a year's income. They are confirmed in this view-

by the consideration that in their opinion the amount
of road improvement work which is being undertaken
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by highway authorities (apart from urban street

widenings, to which, for reasons given in their jn-e-

vious annual reports, the board are not generally

disposed to make contributions at the present time,

except in special cases) is, generally speakmg, as much
as can practically be carried out by the staff and with

the moneys at the disposal of highway authorities

aided l)y advances from the road improvement fund.

At the present time the board are making grants

(in the assumption that they can safely indicate a sum
of about i:i,70U,0U(J in addition to the indications made
up to June 30, 1913. Out of this estimated figure of

ill, 7110,000 the board liave already by general circular

offered or allocated £113,120 to highway authorities in

greater London, and £269,485 to county borough
councils in England and Wales in excess of the

grants which have been already made or arranged

for with individual authorities, and they are day by

day indicating other grants. They expect to receive

applications and to be able to arrange grants for the

whole of the £1,700,000 in time to secure that highway
authorities will be in a position to include the assisted

works in the prograuune of work, which will be covered
cither by supplemental estimates for the current year

or liy their annual estimates for the ensuing year.

Detailed lists of the grants and loans made from
.\l)ril 1, 1912 to March 31, 1913 are printed in appendices
to the report. The grants and loans made up to

!March 31st and June 30th last respectively have been
ai)portioned amouList the different kinds of work as

follows: —

To 31st To oOth
March, l'J13 June, 1013

ImiToTc'inunt, of roud crusts
Koud wideuuigs liud iinprovemcut of curves,

gradients aaa corners
Boad diversious
Rcconstructiou and iiuprovcment of bridges
New roads aud bridgts

Total ^rrauts .ind loaus .

S9,308

UA77

120,K;U
29,395
63,Si2

LONDON WESTERN APPROACJl EGAD SCHEME.

Pending negotiations with the London County
Coiuicil in regard to the scheme for a new road from

West London to Hounslow vid Hammersmith and
Brentford the board refrained from making any grant

to metropolitan borough councils or to county borough
councils. But when it became evident that the board
would not have to provide, in connection with the

scheme, so large a sum as they originally offered,

they intimated that they were prepared to make
advances lor works of road construction and improve-

ment to metropolitan borough councils and to other

highway authorities in the Metropolitan Police district

to an aggregate amount of £280,000.

The board do not wish to express any dissent from

the attitude adopted by the London County Council

towards the offer of a contribution to a continuation

of the proposed Hounslow-Kew-bridge road to the

western terminus of West Cromwell-road. On the

contrary, they recognise that the urgency of that

portion of the entire scheme was much less than
that of the Kew-bridge-Hounslow portion — for which
the Middlesex County Council, as already reported in

The Surveyor, will seek Parliamentary powers—and,

having regard to the urgent need for reconstruction

and improvement of road crusts which developed owing
to the rapid extension of motor omnibuses and heavy
motor-vehicle trafhc in greater London, they think that

the allocation, which has now been made mainly to

assist road crust improvement work in Greater London,
will serve the public interest as well as the allocation

originally suggested.

In continuation of the information given in the

second annual report, statements are printed in

appendices to the present report showing the mileage

of roads in the United Kingdom and the expenditure

tor the years 1910 and 1911. The maintenance ex-

penditure increased from £8,208,703 in 1909 to £8,358,669

m 1910 and £8,80-1,183 in 1911. A table showing the

expenditure on maintenance of roads outside London
and county boroughs in the years 1890-1902 and 1909

has been continued for the years lUlO and 1911, the

figures being as follow: Main roads (rural). £115 per

mile, 15-4 per cent; main roads (urban), £12-7 per mile,

6'1 per cent; district roads (rural), £1-4 per mile,

6'1 per cent; district roads (urban), £5'6 per mile,

C-4 per cent.

-Additional traffic returns taken at 280 census points

arc given in an appendix. Each summary gives ten

instances selected from the returns obtained from
twenty-eight counties, and the selection comprises the

five highest and lowest census points recorded as

measured by the average weight in tons per day.

ROAD BOARD ADMINISTRATION : DEBATE IN PARLIAMENT.

On Friday afternoon last the House of Commons
went into Committee of Supply on the Civil Service
Estimates, and on a vote of salaries and expenses of

the Treasury Mr. Hoare moved to reduce the salary
of the Chancellor of the Exchequer in order to call

attention to the administration of the Koad Board.
Mr. Hoare stated that there were 1,900 separate road

authorities, who were spending over £15,000,0011 a
year in maintaining and constructing puljlic roads,

so that the administration of the one central authority
was a question of vital interest. The fact that road
rates had increased, not decreased, effectively di.s-

posed of the promises held out three years ago that
rates, especially in agricultural areas, would be re-

lieved. He impugned the financial policy of the board,
their allocation of grants to various parts of the
United Kingdom, and the constitution and manage-
ment of the office. Although they had a revenue of

£3,500,000, they had made but a small number of

grants, and had proceeded very slowly. He also con-
tended that England and Wales were not being fairly

treated, and that the rural districts had not got as
much as they ought to have.

Sir Edwin Cornwall said he did not think that there
was any substantial advantage to be gained by having
a Koad Board making these grants all over the country.
He thought that the county councils and local authori-
ties, if they had these grants, would be just as com-
petent, and perhaps more so, to know how the money
could be spent to the best advantage to the roads.
Mr. Hayes Fisher said he concurred in the charge

that the Road Board were hoarding their money. The
local authorities ought to be treated more generously
in the way of grant. He pointed out that in three
years the County of London had contributed £600,000
to the income of the Road Board, and had received
in grants only £23,234. The general effect of the
administration of the Road Board had been, not to

lelieve the rates, but to increase them.
Mr. Munro Ferguson expressed the view, that the

constitution of the Road Board should be overhauled,

and that really practical men should be put upon it.

It had been administered too much from the point of

view of the motorist, and not enough from the point

of view of the development policy of the Govern-
ment.
Mr. C. Bathurst said it was rich men's motors and

prosperous tradesmen's motor-lorries, coming mainly
from the towns, which tore up the country roads, with

the result that an undue burden was placed on the

shoulders of the country ratepayer.

Mr. Leif Jones, while taking the view that the

criticism which had been made of the means by
which the House could control the expenditure of

the Road Board was not well-founded, at the same
time appealed to the Government to consider

whether it was not desirable that .some member of

that House should always be a member of the Road
Board who could answer in the House for the board.

The course of that debate had shown the danger of

setting up large funds of this kind to meet public

expenditure, local or otherwise. Rural districts had
far more reason to complain of the small amount of

money devoted to their needs than had rich London.
The worst of a fund of this kind was that each district

tried to get as much as it could for its own particular

needs. The complaint had been made that the rates

had been increased and not relieved by the operations

of the Road Board, but he did not think that the

board intended to relieve rates. It was rather in-

tended to supplement the work that was done by the

rates; and it certainly was the intention, when the

fund was established, that there should be a certain

holding back of these development schemes in order

that when trade was less good, and when there w'as

a growing amount of unemployment, they could be

started, and useful work provided without delay.

The Chancellor of the Exchequer pointed out that

the constitution of the Road Board was the deliberate

act of the House, it being pointed out that if the
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House of Commons itself had the handling of these

funds it might lead to corruption. The Government
adopted the suggestion, and set up the Eoad Board,

and the only power he had over their administration

was that of "veto. He did not suggest any departure

from the arrangement. There was no Government
department which could represent the whole of the

United Kingdom, except the Treasury. He could,

however, deal with the present question as to whether

the present arrangement should be maintained or the

allocation of the funds handed over to Government
departments, and the basis upon which tlie distribu-

tion should be made. Those were questions of policy.

With regard to the complaint of London not receiving

a fair allocation of the funds, he would point out tliat

motors registered in London, paying their taxes in

London, tore up roads scores and hundreds of miles

away, and it was obviously unfair in that case that

the whole London revenue should be spent purely

in the widening and improvement of London streets.

He was inclined to accept the policy of the Eoad
Board and base the allocation of the funds on the

locality. It was never the object of the fund to

depress rates. It could not be so—but it had had the

effect of checking the increase in rates. He esti-

mated that the revenue produced by the taxes would
be about £700,000 a year. As a matter of fact it was
last year £1,300,000, or one-twelfth of the whole ex-

penditure on main roads— a not inconsiderable

proportion. As to the question of the Road Board
hoarding its funds, it was wasteful for them to spend
the money on things which nobody needed and which
would be unremunerative, and he hoped the House
would not press the board to scatter its funds at the

present moment. Complaint had been made that

they were giving the chairman of the Road Board
£3,000 a year, but at the time he was appointed he
was being paid £8,000 a year for the management of

London railways, and perhaps he came over because
the head of a Government department did get a

position which he did not get as the manager of or

director of a railway company. There were good
reasons also for the salary paid to the chairman of the
Development Board. He hoped the House of Com-
mons would not be too niggardly with the men in high
positions of this kind. He knew men in the Civil

Service who had been offered salaries of £10,000 a

year.

NEWSPAPER COMMENTS ON THE ROAD BOARD

AND ITS POLICY.

The debate and the publication of tlie report of

the Road Board have jointlj- provided an important
topic for discussion in the daily Press, and nearly
all the London and provincial papers devoted leading
articles to the subject. The comments of the w'riters

are of unusual interest, and we make no apology lor

giving, as we do herewith, extracts from the more
prominent organs of public opinion:—
Many expectations have been raised by the insti-

tution of the Road Board, with power to grant money
for the improvement of the highways ; but, as the
debate on Friday showed, not all of them have been
ftilfilled. This is inevitable in the allocation of

funds among many more or less deserving public
bodies, and so long as the grants of the Road Board
can be shown to have been made on a wise principle
too much importance need not be attached to the
protests of competing classes of applicants. It

would plainly be a great injustice if the revenue
raised in London and other large towns were to be
expended entirely or almost entirely within these
towns, as some of the urban representatives were
inclined to urge, though in no partisan or intem-
perate spirit. ... We do not consider that the
board has acted unwisely in accumulating a large
reserve fund during the early years of its existence,
which have also been years of continual advance
and experiment in road construction. The report
touches on this point, and observes with some justice
that improvements are likely to be carried through
more quickly, and in greater numbers, as experience
of the new processes of road making grows and as
the method of carrying out improvements by the
assistance of the Road Board becomes more familiar
and attractive to local authorities. But it would be
unwise to postpone too long a liberal co-operation in
works of benefit to wide areas. We are fast entering
on a period of greater activity in road making than
has been seen for a hundred years, and the longer

desirable improvements are delayed the more expen-

sive they are almost certain to become, while many
may become almost impossible. As some critics of

Its constitution already appear to have forgotten, the

Road Board was appointed in order to vest the dis-

tribution of funds in a body of experts protected by

their position from the temptations to lavishness

and partiality which might assail politicians de-

pendent on the suffrages of a constituency.—7'/ic

Times.

The suggestion that the counties and boroughs in

which the petrol tax and the motor licence duties are

paid are entitled to share the Eoad Board's grants in

the proportion of their contributions to its revenue

is one which we cannot accept. It would in fact, if

it were acted upon, produce quite intolerable in-

justices and anomalies. Motor vehicles subject to

licence duties are owned, and petrol is bought, chiefly

in prosperous towns, but the damage that they do to

the roads is done chiefly in country districts. . . .

When we consider how much remains to be done to

bring even the great trunk highways of the kingdom
into such a condition that they can withstand, with-

out unduly rapid destruction, the volume of fast and
heavy traffic that is already upon them, we cannot

but regret that the Road Board should be devoting

an enormous sum to an improved western exit from

London.

—

Manchester Guardian.

It the board is to be criticised, it ought to be

judged on its own record, rather than by reference

to falsified predictions of Mr. Lloyd George's; and
if the facts are viewed in right perspective they do
not seem to furnish much ground for grumbling. The
principal complaints made were two—that the board
has been "hoarding" its resources instead of making
grants or loans as freely as its means permit, and
that it has been receiving much more money from
certain localities than it has returned to them. And
it seems to us that when all the circumstances are

taken into consideration, neither of these can be
made into a legitimate grievance. . . . The fact that
strikes one most forcibly is, perhaps, that even with
the aid of the Road Board grants and loans the

work of maintenance and necessary improvement
takes continually more and more out of the local

ratepayers' pockets. And it is perfectly evident that
if the present system is to continue the burden will

keep on increasing. . . . Passing time has shown the
desirability of some form of more or less centralised

control as well as the need for liberal State assist-

ance. In all the circumstances there is now a good
case to be made out for the policy of national ad-
ministration at the cost of Imperial funds.

—

Birming-
ham Post.

Therr (the Road Board's) misdoings have not been
so very serious after all. Indeed, the chief point
urged against them, even if it were strictly true,

would seem rather to suggest that they have aimed
at adhering to the terms of their constitution. Mr.
Hoare complains that the Road Board has proceeded
very slowly, and made but a small number of grants.
That it should in the present brisk conditions of em-
ployment in the country proceed slowly is quite in
accord with both the spirit and the letter of the
Act of Parliament under which the Road Board is

constituted. . . . The grants which had been made
for this purpose up to the end of March last amounted
to £1,130,722, and another £1,000,000 was at that time
in course of distribution among individual highway
authorities who had scliemes of work in view. In
addition, over £600,000 has been placed by way of

loan. To Mr. Hoare these grants may seem to be a
very " small " matter, but out of a revenue of

.£3,500,000 they leave only £1,0(»0,000 to cope with any
extra demand whic'n a bad winter might bring. That
seems to us a wise margin. The real grievance of the
London members, however, probably is that London
ought to receive higher grants than other parts of

the country.

—

Liverjiool Post and Mercury.

Perhaps the establishment of the Road Board may
be regarded as a movement, perhaps not altogether
conscious, for the nationalisation of our chief high-
ways. Whether it would be well to have one national
authority for this purpose is at least doubtful.
Something like uniform road-making policy may be
desirable, but it has not been shown that this cannot
be secured while retaining the old policy of local

responsibility. Under the present system if Kent
makes an important advance in road making it is

not long before the road-making policy of Kent
becomea-the road-making policy of Northumberland.
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It is possible that, with all our iJie-emint'iiee in this

matter, we do not yet know how to make good road.-*.

—Xcwcasllc (. 'h run ich-

.

The Road Board deals with millions of money, as

the third annual report just puUlished shows, and
it endeavours witli more or less success to make its

grants on an equitable and utilitarian ba.sis. In

common with others our own district has benefited

from its operations, and those who speed up and
down the country in motor cars recognise that pro-

gress is being made towards the state of perfection

for which enthusiastic automobilists sigh. Although
the income of the Road Board might be envied by
a moderate State, it is quite insufficient to meet
reasonable demands on the part of local authorities

or to satisfy actual needs in the case of many indif-

ferent roads upon which the tendency is for the

traffic to increase very sul)stantially. What is

necessary has to bo done gradually, and the rate at

which needs are being met cannot be described as

fast. The Road Board was accused recently in the

Commons of impeding road improvement by hoarding
its funds, and some ground for this criticism exists.

On the whole, however, the Road Board is doing its

work creditably, if with an excess of caution.

The costly problem of road maintenance is one
which will become more and more difficult

from the financial [loint of view as the use
of heavy self-propelled and fast travelling vehicles

extends. The board also concerns itself with the

building of new roads in co-operation with the local

authorities.

—

yottingham Guardian.

There was severe criticism in the House of the

Road Board, and it was deserved, if only because of

the meagreness of the board's latest report. Instead
of containing a broad, instructive and suggestive

survey of the whole road problem, it is a scanty and
unsatisfying catalogue of sums expended and patch-
work performed. The Road Board has itself to

blame, if people come to the conclusion that it takes
no long views and has no large vision, but just lives

from hand to mouth, surrendering its funds at the
points of uncomfortable pressure. One criticis)n

against the board was that its composition is defec-

tive, and the motorist element too strongly repre-

sented. Another criticism was that the board spent
only a fraction of its resources. The policy of

accumulation would be sound if there were any evi-

dence that the board possessed or was looking for

a large scheme. . . . The whole road problem, as
the motor has created it, is a tragic farce, which it

was imagined that the Road Board would help us
to rationalise. We must wait for the higher light

with what patience we may. Meanwhile, none can
deny Mr. Mitchell-Thomson's proposition that some-
thing will have to be done soon to make motor traffic

bear its fair share of replacing the road surface it cuts
up.

—

Daihj News.

While we do not deny that there may be room for

not a little criticism of the doings of the Road Board
which has just had its first full-dress debate in the

House of Commons, it certainly seems to us that the
Chancellor of the E.xchequer was on firm ground in

his dealing with some of his critics. ... In the
name of all provincial authorities we certainly must
protest against the theory that London is entitled to

grants for purely London roads in proportion to all

that is paid in to the road funds in London. Is the
tearing up of country roads by London motors to

count for nothing .'

—

.Sussex Vaili/ News.

INSTITUTION OF MUNICIPAL ENGINEERS.

Bradford Corporation Electricity Department.

—

The report of tlie city treasurer on the financial posi-

tion of the Bradford electricity undertaking shows
that the total amount expended upon the works and
plant has been £932,000, which includes £12,000 paid
directlj' from revenue, and £55,000 from renewals
account. Of this total, which includes the cost of

land and buildings, the present debt is only £502,000,
or 54 per cent of the whole. There has been an in-

creased income during the last year of practically

£10,000, and that of the nett profit of £8,500, £2,600
has been utilised for capital expenditure in respect

of which no borrowing powers have been obtained, and
the balance carried to reserve and renewals account.

The total amount contributed to the reserve and re-

newals account up to date has been £79,000, of which
£.55,000 has been spent on renewals and alterations,

leaving a credit balance of £24,000.

NORTHERN DISTRICT VISIT TO TEESDALE.

The members of the Noithern Division of the
Institution of Municipal Engineers had a most
enjoyable outing uu the 19th ult., the destination
being Middleton-iu-Teesdale and High Force. They
readied Middleton-in-Teesdale at 11.4-4, where they
were met by Mr. W. M. Stephenson, representing
Messrs. Ord & Maddison, Limited, of Darlington,
and Mr. Lionel Simpson, surveyor to the Barnard
Castle Rural District Council. On the invitation of

Mr. Stephenson, the party visited Messrs. Ord &
Maddison's quarries. Here the visitors were enter-
tained to a novel sight, a shot having been laid for

firing for their benefit. The shot went off in about
two minutes, dislodging between 1,000 and 2,000 tons
of rock. The whole rock face split with a dull roar,
reverberating round the dale with a crash like
thunder. The visitors were also greatly interested
in the rock-boring drills. The whole of the
machinery for stone bieaking (which was in motion)
was also inspected. The members then adjourned
to tlie Blue Bell Hotel, where a substantial repast
was partaken of. At the conclusion of the dinner,
Mr. Davison (borough surveyor, Morpeth), in the
absence of the chairman (Mr. J. W. Moneur, borough
engineer, Sunderland), proposed a vote of thanks to
Messrs. Ord & Maddism for the privilege conceded of
inspecting their quarries. Mr. Stephenson briefly
responded, and stated on behalf of his firm that it

had given them the greatest pleasure to have enter-
tained them that day. After dinner the party went
by motor char-a-banc to High Force, where a visit
was paid to Messrs. Hodsman's quarries. Mr.
Hodsman was kind enough to provide the party
with light refreshments at the High Force Hotel,
after which the Falls at High Force were visited.
The visitors afterwards proceeded by motor to Bar-
nard Castle, via. powgill, where Mr. Simpson, the
local surveyor, has carried out a great improvement
to the highway at a cost of about £300. Mr. Simpson
was congratulated by the members on the excellent
result and the effectual improvement which had
been made. Barnard Castle was reached about 6.30.
It was intended to visit the Museum, but owing to
the late arrival in Barnard Castle it was found im-
possible to do so. The parish church. Castle, and
other places of interest were, however, visited. The
party left Barnard Castle by the 9 o'clock train, after
a most enjoyable and interesting day in Teesdale.
The members jnesent included Messrs. John Davi-

son, borough surveyor, Morpeth (chairman), John
Robinson, Darlington (lion, secretary to the district),
John Heslop (Bishop Auckland), G. G. Donkin
(Brandon), W. Heslop (Norton-on-Tees), J. T. Pegge
(Durham), Geo. L. Bowron (Darlington), W. Wallin
(Newcastle), R. Appleby (Newbiggin-by-the-Sea),
H. W. Marsden (Richmond), Lionel Simpson (Middle-
ton-in-Teesdale), F. J. Reilly (Cockermouth), N.
Harper (Chester-le-Street), W. J. Pallister (Darling-
ton), and J. W. Holbrooke (Houghton-Ie-Spring).
Among the visitors were Messrs. Jas. Jardin (Mor-
peth), Leamen Fletcher (Middleton), W. Fawcett
(Darlington), Wm. W. Davison (Darlington), J. R.
Johnson (Darlington), W. M. Stephenson (Darling-
ton), J. A. Robson (Esh Winning), and Thos. Cant
(Middleton-in-Teesda!e). Several ladies were also
present.

Improvement of Boiler Water.—A correspondent is

desirous of ascertaining the name of the publisher of
a pamphlet un this subject by Dr. A. McGill.

Road Administration and Upkeep.—At a recent
conference of urban district councils at Llandrindod
tlie following resolution, moved by Mr. W. Coulson
(Hessle), was adopted: "That the executive council
be asked to consider whether county councils should
cease altogether to be highway authorities, and their
powers and duties transferred to urban and rural dis-
trict councils ; whether county councils should con-
tribute from the county rate the entire reasonable
cost of the maintenance of such roads, or whether the
whole or some portion of the cost should be contributed
by the Imperial Excliequer ; whether, in view of the
extensive increase in the cost of such maintenance,
owing to motor traffic, all motor-propelled vehicles
should contribute specifically to the maintenance, and
whether ordinary cycles should also contribute."
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Institution of IVlunicipal and County Engineers.

ANNUAL MEETING AT GREAT YARMOUTH.

Among Urn iiLiiifis (.on.icU.nHl ill the recent aniuml

meetiiijr of the histitvilioii of IMuuifipal and County

|.;ii>.ineers at Great Yarmouth was the ioUowing, Mr.

H. T. Wakelam, m.Inst.c.e.. County engineer of Middle-

sex, occupying the chair.

RO\D CONSTRUCTION AND MAINTENANCE
UNDER MODERN TRAFFIC.

By W. J. Hadfield,

l,urveyor of Uiglnvays ami Deputy City Siu-veyor, Sheffiekl.

Photo hy Henderson, ShcHuhl.l

[Mr. Hadfield was artieleii to Mr. C. F. Wike, m.inst.c.e.,

under whom he was eugaced for many years ui extensive

improvement schemes, inchidiug the widening of practically

every main street of the city, at a total cost of about
±••2,000.000. From 1899 to 1905 he was head of the improve-
ment department. In 1905 he was appointed deputy city

surveyor, which office he still holds. In 1908 the Sheffield

municipal departments were largely reorganised, and the

department of which Mr. Hadfield is now the head was then
formed. He has since had under his control an outdoor
staff ranging from 1.200 to 1.400 men. During the past five

years the expenditure of his department has totalled

£1,200,000. One of the principal works on which Mr. Had-
field is engaged is the reconstruction of a large part of

the sewerage system of the city, upon which, during the

period named, about £170.000 has been spent. He is also

responsible for the construction and maintenance of about
80 miles of tramways. Mr. Hadfield's chief care, however,
is the highways of the city, which have a length of about
420 miles, and are of almost every conceivable class. The
trafiic (as his paper shows) is extraordinarily severe, and
at least £80,000 per annum is spent on construction and
upkeep. He is a great advocate of tar-macadam, and has
over 40 miles of such roads. Sheffield has just obtained
a grant from the Road Board of £17,000 towards a scheme
of road surface improvement, the total estimate for which
is £40,000.1

If there are material differences between tlie road
problem in Sheffield and in other busy centres, they
ari.se from two causes; first, that gradients are severe,

second, that the trade of the City involves exception-
ally heavy individual loads. Perhaps, also, Sheffield

has done and spent more than the average in an
endeavour to keep its highways in efficient and up-to-

date condition.
On the second point, it is necessary to mention that

although all calculations as to weight have been made
on the basis suggested by the Road Board, the standard
weights given in the board's forms are in the case of

Sheffield scarcely .sufficient. As average weights for
average conditions, the writer agrees with them, but
in Sheffield the average is exceeded—on some routes
by 25 per cent, or even more.

GRANITE PAVING UNDER HEAVY TRAFFIC.
For streets carrying the heaviest traffic, and especi-

ally the heaviest individual loads, undoubtedly granite
sett paving has been generally regarded as the most
economical.
Take the case "A" quoted in the annexed table.

This street—which is typical of many others—carries
a traffic estimated on the Road Board basis at 73,180

tons per yard of width per annum, though the actual

figure would be at least lUO.UOO tons. About 56 per cent

of the traffic consists of heavily laden horse vehicles

travelling at a slow pace. The road was paved

seventeen years ago under the direction of Mr. C. F.

Wike, M.INST.C.E., city engineer, who has been respon-

sible for the construction of many of the streets

referred to in this paper. The material employed was

6-in. granite setts on a concrete foundation, and the

first cost 15s. 3d. per super yd. This paving is now
in good order, and if present conditions continue will

I)robably last for ten years to come—altogether twenty-

seven years, .\part from sectional renewals brought

about by special causes, which need not be taken into

consideration for the purposes of this paper, subse-

quent repairs have been slight.

The value of this road as a comparative illustra-

tion is increased by the tact that so far it has been

fairly free from steam motor traction, and should the

same traffic conditions continue, there is no reason

..!ieve that the future annual cost of repairs will

seriously increase. At the end of twenty-seven years

on this basis the cost will be about 7-6d. per square

yard per annum.
The case " B " is that of a street paved nineteen

years ago with 4-in. granite cubes at a cost of 14s. yd.

per super yard. This street has a traffic very little

less in volume than that of street "A," and nearly half

(-16 per cent; consists of heavy vehicles. On the Road
Board l)asis the street carries a weight estimated at

66,151) tons per yard of width per annum. Unless in

the meantime public opinion insists upon the substitu-

tion of wood, certainly the cubes wall last a further

six years, making a total life of twenty-five years, and
at tile end of that time, including repairs, the paving

will have cost about 7-75d. per square yard per annum.
These streets are not tram routes, and neither of

them has carried a considerable percentage of steel-

t>-red heavy motors. They may be regarded as favour-

able instances of granite-paved streets at an economi-

cal cost.

EFFECT OF STEEL-TYRED MOTORS ON PAVED ROADS.

The difference made by the introduction of heavy,

steel-tyred motor traction is demonstrated in the case
' C," a street paved fourteen years ago with 6-in.

granite setts at a cost of 15s. 9d. per super yard. This

road has always carried a fair amount of traction

engine traffic, and is now carrying a considerable
numlier of steel-tyred heavy motors. As in the two
cases alredy quoted, the gradient is slight. The
paving, though not entirely worn out, cannot be

regarded as efficient. Extensive renewals will have to

commence within a year or two, and at the end of its

life the granite paving will have cost probably a

shilling per superlicial yard per annum.
The traffic per yard of width per annum is calculated

at 6U,488 tons, nominally about 20 per cent less than
that of street " .\ " and 10 per cent less than that of

street " B," but the cost per square yard per annum
will be nearly 60 per cent greater. In the writer's

opinion the difference is directly traceable to the use
of steam traction on steel tyres, and this is one of the
modern traffic developments which, more than any
other, is at present troubling those responsible for the

upkeep of the highways in manufacturing districts.

In the street marked " D," which not only carries

a heavy steam motor traffic but is also a tram route,
the effect of this special form of traction is still

greater. The volume of traffic is estimated on the
Road Board basis at 57,161 tons per yard of width per
annum, less than in any of the streets already named.
The gradient is 1 in 400.

During the last fifteen years repairs and mainte-
nance have cost no less than 1641d. per square yard
per annum, or over S.I per square yard for the whole
l>eriod, and finther I'enewals are necessary to-day.
This street has lieen renewed in sections as the old
j>aving became unfit for further use. The co.st per
super yard of complete renewal w'ill never liave ex-
ceeded 15s., therefore it is clear that the average life

of granite paving in this particular case has not been
more than eleven years. There has been a large traffic

of steam lorries carrying steel ingots and billets, and
the fact that this is a tram route causes vehicles to
run in fairly regular tracks instead of spreading them-
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selves over the wliole width. This has greatly increased
the damage.
The case is perhaps extreme though not an isolated

one, and when substantial granite pavement will not
last more than eleven years, one naturally reviews
previous opinions as to how such streets should be
dealt witli so as to withstand this form of traffic.

REVISION OF OPINIONS AS TO ECONOMY OF SETT-rAVING.
Possibly, future damage may be reduced by the

more general adoption of rubber tyres for steam
vehicles, which many owners are now fitting in their

own interest; certainly it cannot yet be said with
confidence that any other paving material is more
suitable than the best granites for heavy loads and
concentrated trafhe, but the experience gained has
forced at least two conclusions upon the writer, first,

that when deciding to borrow for the paving of such
streets, very careful regard should be had to their

probable life under present-day conditions, and the
loan period regulated accordingly; second, that
possibly wood paving will prove almost, if not quite,

as economical as granite, while undoubtedly it is more
agreeable to the general public. He is giving effect to

both conclusions, first, by asking for a shorter loan
period than twenty years for streets where heavy

Sheffield has had an extensive experience of wood
paving, and in the view of the writer nothing has
arisen out of modern traliic development to displace
this material as one of the very best for paving busy
town thoroughfares. The area of wood paving withiii
the City is approximately 255,460 square yards, and
in some cases, including those already instanced, it

has fortunately happened that w'ood has been laid
adjoining granite, giving an opportunity for making
comparisons over long periods.
The life of wood has usually been from ten to four-

teen years, but this refers to deal blocks not creosoted
under pressul-e, merely dipped or soaked in a tank of
warm creosote oil. In recent years the blocks have
been creosoted under pressure in a plant specially
erected for that purpose by the Sheffield Corporation,
who now use from 1,000,000 to 1,250,000 blocks i)er
annum. The adoption of this process should add con-
siderably to the life of the blocks.

THE COST OF WOOD PAVING.

In the summary attached, two wood-paved streets are
quoted. Stieet " E " whicli was paved with wood
al)out twenty years ago, and repaved (after widening)
some nine or ten years ago, carries a traffic estimated
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The traffic estimates throughout are prepared on the lines recommended by the R- ad Board after an actual count .jf vehicles.

t-treet " D " the weight of traffic is calculated over the whole width -naniely, 30ft. ii eluding tram track. The area given is

tram track, and the figui-es as to cost refer only to that area, the area of the tramway end cost cf repairii g same not being

motor traffic is likely to develop; second, by laying

trial lengths of wood in such streets.

Granite setts, with a concrete foundation below,
and heavy weights carried on steel tyres above, are

very much in the position of a piece of iron laid upon
an anvil and receiving blows from a hammer, except
that they are not elastic like the iron, and therefore

splinter and fracture. Wood is possessed of more
elasticity to withstand the blow, experience has proved
that under such conditions it will last certainly not
far short of eleven years, it costs less to lay, and
possesses the advantage of comparative silence.

BEHAVIOUR OF WOOD UNDER HEAVY MOTOR TRAFFIC.

In the street "C" a length of hard wood was laid

under the same traffic conditions and at the same time
as the granite, and it is in as good condition to-day
as the harder material. In another street similar to

"D," but with a traffic theoretically totalling 109,818
tons per yard of width per annum (mostly heavy
vehicles), a short length of wood was laid in 1900.

which was only taken up a year ago, after a life of

about eleven and a half years. Now a further length
has been laid in the street "D," partly of red deal,

partly of beech, both woods being creosoted, and con-
siderable confidence is felt in the result.

at 58,458 tons per yard of width per annum. The
pavement is good for probably another five years,
which would give a life of fourteen years, and at the
end of this period it is estimated that the cost will have
been about I.3-58d. per yard per annum.
The other wood-paved street is referred to as street

" F," and the figures with regard to it may be taken as
some check on those for street " E." Although the
traffic in street " F " (44,983 tons per yard of width
per annum) is less than in street " E," the gradient
is steeper, and as the width of carriageway is_under
20 ft., the traffic will not be spread so evenly over the
whole surface—it is more likely to follow tracks. This
street has been down for fourteen years. It is now
almost worn out, and if a sum equivalent to the co.st

of foundation is added to the cost of the wood, it will
lie found that the annual charge works out to about
ir86d. per square yard per annum.
These costs are about 40 per cent in excess of the

cost of some streets paved with granite, but not greater
than the cost of granite-paved streets with a consider-
able percentage of lieavy motor traffic. The writer is

convinced that when there is a general adoption of
heavy motors for heavy loads this will greatly reduce
the difference between the ultimate cost of wood and
granite—hence his faith in the idea of laying creosoted
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blocks in streets where there is a great amount of

heavy motor traffic carried on steel tyres.

HAKDWOOD PAVING.

About thirteen years ago a large area of hardwood

paving was laid in Sheffield, but experience has not

yet proved that this material possesses any advan-

ta-'e over deal sufficient to compensate for its extra

initial cost. In a street along which tramways are

laid (gradient 1 in 34), with traffic calculated at

55,156 tons per yard of width per annum, hardwood

was found so noisy through wear at the joints that

portions had to be taken up after twelve years lliere

is this to be said in its favour, that the old blocks

can be cut down to a uniform depth with a new

surface and relaid. Where this has already been

done the courses of the relaid blocks are diagonal

(i e. not at right angles to the direction of the road),

the idea being that possibly blocks so laid will be

less liable to wear at the joints. The writer, how-

ever, is not prepared to say that this re-use vnW

enable hardwood to rival creosoted deal as an eco-

nomical paving material.

FOUNDATIONS.

So far, a foundation of cement concrete 6 in. thick,

in the proportion of 6 or 8 to 1 (supplemented in the

case of wood paving by a floating composed of 2 or

3 of sand to 1 of cement) has proved of sufficient

strength for the exceptional loads of Sheffield. Such

a foundation, used for granite paving, has success-

fully carried loads up to 40, 50, 80, and occasionally

100 tons upon four wheels.

As so many complaints have been made as to the

effect of motor 'bus traffic upon street foundations in

London, it would be interesting to know whether

there is .some feature in motor 'bus traffic which

causes it to be more destructive to the foundations

than other traffic of equal or greater weight carried

on steel-tyred wheels. One would also like to know
whether there is any difference in the foundations

used in the various districts from which the coiii-

plaints have proceeded, and whether the material

used for concrete has differed from thai used in other

heavy trafficked cities.

In making the foundations referred to, which have

not given way, great precautions have been taken to

get the ground under the concrete absolutely solid,

generally by means of steam rolling. The material

used for the concrete has been chiefly liroken stone,

sometimes old concrete broken up again, but any-

thing of a rounded form or pelibly nature has been
carefully avoided. The material used has been as

angular as possible and quite clean.

ARMOURED ROADS.

Sheffield has had more than an average experience

of roadways laid on what is popularly known as

the "Durax" system. The total area of this kind
of paving within the city is about 30,000 yds. Some
such roads have been down for about five years under
light traffic, and are now in excellent condition with-

out having involved any cost in repairs. The system
is being extended to other roads with greater traffic

up to 60,000 or 70,000 tons per yard of width per
annum—and it is belie\ed that where abnormal indi-

vidual loads have not regularly to be carried this

pavement will prove econrinical. It should be
specially useful for roads which on account of

gradients or otlier conditions are unsuitalile for tar-

macadam, and where the first cost of oidinary granite
paving is prohibitive. It has the advantage of pos-
sessing more elasticity than an ordinary jiaved road,
in fact it may be said that while a strong granite
pavement will break before bending, this lighter
form of pavement will bend before breaking.
Although the term " armoured roads " has been

used (the original idea being actually to armour
roads with small setts), that method has to a great
extent been superseded. In every case the Durax
setts are now being laid on a substantial new foun-
dation, and generally bedded in tarred chipping.-..

The city of Sheffield is at present applying for a
loan to lay this class of pavement over an area of
about 18,000 super, yds., at an estimated cost of
lis. 6d. per yard (uichiding concrete foundation), as
compared with 17s. for 6-in. granite setts. The iieri,i 1

asked for repayment will be the safe one of ten
years.

TAR-MACADAM.

If the increase of motor traction has had one effect
upon methods of road construction noticeable more

than any other, surely it is seen in the widespread

adoption of tar-macadam.

In dealing with this class of pavement it is very

important to specify what kind of tar-macadam is

meant. There are enormous differences in the wear-

ing and binding qualities of the materials wh.ch have

been and are being used, and after a long experience

of this class of work, the writer believes that the

most reliable and economical material for the wear-

ing coats is slag. He maintains that the best method

of construction is t« coat the road in layers, with

the intention that the wear should never be allowed

to penetrate below the topmost coat. If this method

is followed, other material such as limestone, and,

in some cases, clinker, may be safely used for the

lower coat.

METHOD OF MANDFACIUBE.

The method of drying the stone and coating it with

tar is of vital importance. So far the material used

in Sheffield has been dried upon special drying floors

consisting of cast-iron plates with flues beneath, but

after investigations which have extended over more

than three years, the writer is now putting down
drying machinery, this consisting of a chain-hung

revolving cylinder 30 ft. long (diameter 3 ft.'), within

which are plates or wings for turning over and pass-

ing forward the material. Around and enclosing it

wiU be built furnaces and flues. Not only will the

cylinder be heated from without, but a fan will drive

hot gases through its entire length. The inlet end

will be close to the railway siding, the material to

be treated will fall from the trucks into a pit, and

be lifted thence by an endless chain hopper elevator

into the drying cylinder. At the outlet end there

will be a screen to get rid of the dust. The dried

stone will fall from the .-creen upon an endless belt

which will deliver it into the mixing cylinder, some-

what similar in construction to the drying cylinder.

The apparatus will have a capacity of approximately
jO tons per shift, or 100 tons per day if two shifts are

worked.
The quantity of material turned out last year by

existing methods was 22.300 tons, or an average of

74 tons per working day.

INCREASE IN THE QUANTITV OF TAR-MACADAM USED.

The writer does not claim to be a pioneer in the

use of tar-macadam. It has been used in Sheffield

for at least thirty years, and what he has done has
been to develop and possibly improve upon the old

idea. The extent of the development may be gauged
from tlie fact that there are at present about 40 miles
of tar-macadam roads in the city, as compared with
16 miles three years ago.

The following table shows how tar-macadam has
displaced the use of water-bound macadam in

Sheffield:—
Year euded
J.5lh Maich.

Quautity of
materi:il used

for water.hound
luacadiuu.*

Quautity of
Tar-macadam

used.

1909
191U
1911

Tons.

12,370
12,650
7,451

Tons.

7,140

7,510
15,9CO

1912
1913

5,706

5,687

14,857

22,300

This is a very conclusive indication of one effect

of modern traffic upon road construction in Sheffield,
and there is no doubt the alteration has helped
towards economy almost as much as towards
efficiency.

Two typical eases showing the cost of individual
tar-uiacadaiii roads are quoted in the table. The
figures are quite reliable, though surprising even to
the writer, who has long had a great belief in this
class of road.

ACTUAL COST OF CONVERSION TO AND MAINTENANCE
OF TAR-MACADAM.

The road quoted as •Q" has a traffic of 69,762
tons per yard of width i.er annum, as great as that
of most of the granite-paved roads referred to. It
was converted from water-bound macadam about
seven years ago. In the year before the change this
particular section had cost £112 (or nearly 15d. per
super, yard) in macadam repairs, .\fter a year's wear
the water-bound macadam was unsatisfactory, and
the alternatives were to substitute either tar-macadam
or wood. Tar-macadam was used, at an approximate
cost of 2s. 9d. per square yard—total cost £248.
Since then the policy with this road, as with other

Exclusive of chii'6 for bindinj purroses.
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tar-macadam roads, has been never to allow the

surface to get out of repair. Every year there has

been some expenditure in spraying or small repairs,

and about two years ago the top coat was replaced.

Including the cost of that work, the average expendi-

ture for the seven years has been 9d. per square

yard per annum, and the writer has no doubt what-

ever that under existing conditions the road can be

kept permanently in repair at a cost of about 6d.

per square yard per annum. The larger cost of 9d.

per yard up to the present, of course, includes the

conversion of water-bovmd macadam to tar-macadam,
which will not have to be repeated.

Tar-macadam road " H " is a road taking a portion

of the traffic from road " G." The particular section

of this road quoted in the return carries 35,939 tons

per yard of width per annum, it has been coated with

tar-macadam for twenty-one years, and the cost has
averaged slightly less than 4d. per square yard per

annum, including the cost of laying, which (twenty-

one years ago) was just under 2s. per super, yard.

Future maintenance under present conditions is not
likely to exceed 3d. per super, yard per annum.
The following exact particulars of the present cost

of converting a water-bound road to tar-macadam
may be of interest. The work referred to has been
executed during the month of June, 1913, and is part
of a scheme now being carried out with the help of

the Road Board. In this length no exiaenditure was
necessary on the. foundations, but it will be noted
that only 7 yds. are covered per ton of material.

Manchester 1!oap, Sheffield.

(Blackbrook to City boundary.) Area, 4.912 super, yards.

Wages (preparing road, laying macadam, etc.) ... 3 20
Wages (loading carts and incidental expenses at

depot) 1-40

Team work (5 miles from depot) ... ... ... 7'70

Tar-macadam, including cost of mixing ... ... 16"10

Steamroller 220
Plant, tools and supervision, men's tram fares, etc. 3"13

Total ...

Matkbials UsEii

Tods. Cwtp.

33-73d.

2.S. 9i'd.

±uub. own?,

2f-in. gauge 318 14 = 063 tons per sq. vard.

IJ-in. „ 2U 15 = -049 „ ,',

i-in. „ 142 15 = -029

7u3 4 141

CHARACTER As WELL AS WEIGHT OF TRAFl'lC TO BE
CONSIDERED.

If the tar-macadain road " G " carrying so great

a weight of traffic can be maintained at an annual
cost of 6d. per yard, obviously the question arises

why not coat all roads carrying an equal volume of

traffic with tar-macadam ?

An analysis of the traffic, however, shows that

while on tar-macadam road " G " motors (other than
" heavy motors ") con.stitute 56 per cent of the traffic,

in the granite-paved street " A " they represent only

19 per cent. If the figures for heavy vehicles are

taken, the position is almost exactly reversed, and
these are factors which, of course, must be considered
quite as carefully as the total number of vehicles.

This clearly leads to the conclusion that when
motor traffic, carried on elastic tyres, becomes general,

a cheaper class of road surface, such as tar-macadam,
will become more economical all round than expen-
sive sett paving, and the writer believes that in this

way the introduction of motors will not only lead to

a general improvement in our roads (this it has
already done), but to a reduction in costs, taking into

consideration the volume of traffic. In the past one
great difficulty in the way of introducing tar-macadam
has been the complaints of horse owners, but the
general adoption of motors greatly minimises these
objections. Most of those who formerly made com-
plaints are now using motors, and are only too

pleased with the change.

METHODS OF DEALING WITH CONSIDERABLE GRADIENTS.

The use of this material has also been limited by
gradients. Generally a slope of about 1 in 24 has

been considered quite steep enough for tar-macadam,
but now much sharper gradients are being treated,

say up to 1 in 15. In such cases a liberal sprinkling
of untarred stone, gauge about 2 in., is rolled into

the surface, and it is found that this affords good
foothold for horses. One road with a gradient of 1 in

8 has been treated in this way.
In man.v cases where roads are steep and the horse

traffic is so considerable that special provision mu.st
be made, the centre only of the road has been tar-

macadamised. While, naturally, it is preferable to

deal with the whole width, this expedient has proved
very satisfactory as a " half-way house," the motors
(which would cause much damage to the water-
bound maoadam) keeping as far as they can to the
tarred centre.

ABILITY OF lAK-MACADAM TO WITHSTAND HEAVV
LOADS.

Some of those who have had less confidence in tar-

macadam have assumed that it could not withstand
the passage of heavy individual loads. The writer,

however, has personally observed the passage of 5-ton

steel-tyred steam lorries over tar-macadam within a
week of its being laid, and has been unable, either at

the time the load passed over, or at a later date, to

discover any damage.
This refers to occasional journeys. If there was

a large traffic of heavy steel-tyred motors the posi-
tion would be altered.

ASSISTANCE FROM THE ROAD BOARD.

While dealing with tar-macadam, it is only right
to say that the progress made with this material has
been greatly helped by the Road Board. Several
miles of tar-macadam roads are at present being laid
in Sheffield under the board's sanction, upon which
the traffic will total from 35,000 to 55,000 tons per
yard of width per annum. The thickness is 3 in.

to 4 in., the total area about 71.000 sq. yds., and the
estimated average cost (including strengthening of

foundationi 3s. l^d. per super, yard. The loan
(£11,000) will be repaid in five years, and the saving
in maintenance, as compared with the old water-
bound macadam of wh'ch these roads previou.sly
consisted, will be so great that it is expected the
loan will be paid oft and the roads maintained
during the loan period without increasing the annual
cost. Afterwards there will be a substantial saving.

The saving in scavenging is in itself an appre-
ciable item. Some of these roads were reconstructed
last summer, and since then the cost of team work
for scavenging purposes has almost vanished.

It is instructive to note the increase in the motor
traffic on the roads included in this scheme. A
coimt has just been made on three roads on i)recisely
the same lines as when the scheme was prepared in
September, 1910, with the following result:—

Daily average.
• Sept., 1910. June, 1913.

Motor vehicles )

(excluding cycles) \

Horse vehicles ... 1,453

308 628 inc. 104 per cent.

1,225 dec. 16

1,761 1,853

A much larger scheme, involving an expenditure
of £40,000. is now before the Road Board.
Certainly if some of the road authorities who still

adhere to the out-of-date water-bound road, with its

clouds of dust and lakes of mud, would seriously

investigate the financial results of sub.stituting a

modern surface, with the help which the Road Board
is ready to give, they would find that such a change
would not only be beneficial to those who use their

roads, or live near them, but would also result in

a definite monetary advantage to the ratepayers.

GROUTED aOADS.

In a paper intended to deal with modern road
construction, mention must be made of grouted mac-
adam roads, though the writer does not at present
feel himself able to advise this method. He will

content himself with sa.ving that after laying several
thousands of yards of grouted macadam on various
principles during the last three or four years with
different groutings, he has so far discovered nothing
to lead him to think that a grouted macadam road
offers any advantage over a first-rate tar-macadam
road. He has not laid any asphaltic macadam
roads; the first cost of these is comparatively high.
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and asphaltic inacadani does not appeal to him as

a very suitable material for a district where most

roads" liave appreciable gradients. He prefers to

await the result of the experiments which the Road

Board and many other authorities are carrying out

with this particular form of roadway.

This paper purposely does not deal with freestone

or gritstone paved roads. That form of construction

is to a great extent local, and certainly unsuitable

for modern heavy traffic. It also appears unneces-

sary to deal in detail with water-bound macadam,
which eaji scarcely be regarded as an up-to-date

surface for important roads.

THE ADVANTAGES OF SURFACE DRESSING.

The writer would like to express his great belief

in the practice of tarring or otherwise treating the

surfaces of water-bound macadam roads which have

not sufficient traffic to justify their conversion to tar-

macadam, or where for some other reason the old

con.^truction must be retained. Not only does the

dressing mitigate the dust nuisance, but it has con-

siderable effect in prolonging the life of the macadam.
He has known cases where roads which would have

needed recoating in five years have lasted seven,

the surface remaining in fair condition, at any rate

during the sun mer months, till the end.

An illustration of the value of tar-spraying as a

preservative has just been furnished on a water-

bound road along which motor 'buses commenced to

run early in the year. Effects of the 'bus traffic

soon became apparent, and it was very interesting

to notice how these developed. The newest parts ol

the road, laid only a few months previously (which

should have a life of from five to seven years)

suffered first, then holes formed in the oldest and
thinnest part of the crust, last of all the portions

coated two or three years ago showed signs of exces-

sive wear. Probably they had reached that point

when a water-bound road is well consolidated by the

traffic, not worn too thin, and is therefore at its

best. As soon as the weather permitted the road was
tarred and the progress of the damage has been
greatly checked. No doubt by winter the trouble

would commence again had it not been arranged
(thanks to the assistance of the Eoad Board) to put
down tar-macadam in the meantime. Even when
motor 'buses are left out of the argument, it must
be admitted that roads with a fair amount of traffic,

which are only surface tarred, cannot compare with
a tar-macadam road during the autumn and winter
months. A great proportion of the tar will have worn
off, and there will at times be as much mud as on
an ordinary water-bound road.

To sum the matter up, surface tarring is a great
improvement to a water-bound road, but not nearly
so efficient or economical as tar-macadam when the
tiaffic is considerable. Possibly if bitumen were
substituted for the tar the effect would be more per-
manent. This is a difficult material to spray, but a

length of road under the care of the writer has re-

cently been dealt with in this way, and the result is

being careftilly observed.
On gradients steeper than 1 in 20, over 400,000

super, yards are regularly treated with calcium
chloride. About six applications during the summer
season, at a total cost of approximately }d. per super,
yard, will most effectually stop the dust nuisance,
and have a very beneficial effect in binding the road,
without any increase in the quantity of mud during
the wet months. Many roads have been so treated
simply for the binding effect, and after six seasons'
experience of this compound its use is still increasing
in the district under the writer's supervision.

CONCLUSION.

In concluding this paper the writer would like to
make it clear that he has not attempted to deal with
every class of modern road construction. He has.
for instance, omitted asphalt. His personal expe-
rience of that pavement is not great, and much better
information than he can give is contained in a paper
!at«ly contributed by another member of the insti-
tute. His endeavour has been to' give particulars
of various forms of pavement of which he can speak
from considerable personal knowledge, with figures
as to cost which in every case are rebable. He does
not exi)ect his conclusions to be accepted without
criticism, and hopes that other members will put
forward their views, backed by similar facts and
figures, in order that helpful comparisons mav be
made.

DISCUSSION OF MR. HADFIELD'S PAPER.

iMr. E. WoRRALL (Stretford), in moving a vote of

thanks to Mr. Hadfield, remarked that the paper was
full of information derived from the author's own
practical experience, and was particularly valuable on
that account. The cost of certain granite sett paving
on a 6-in. foundation was given by Mr. Hadfield
as 15s. 3d. per super, yard, but he (the speaker) had
a considerable amount of that class of paving, and they
were able to make a good job for 13s. At first sight

the difference would appear to be due to freight, their

own setts being entirely water borne—carried direct

from the Ship Canal to the works. That might account
tor part of it. He was puzzled by the comparisons
lietween the roads "A" and "B" referred to by Mr.
Hadfield. One of those was 6-)n. granite setts and
the other 4-in. granite cubes, whereas the total annual
toimage carried per yard of width differed by only
approximately 10 per cent, but the difference in the

total cost of maintenance was comparatively great.

Mr. Hadfield's observation in regard to " a substan-
tial granite pavement not lasting more than eleven
years " agreed ^\•ith some remarks made in the dis-

cussion of Mr. GuUan's paper on the previovis day. In
Mr. Nisbet Blair's comment on that contribution he
referred to the splitting of setts, and, although unable
to offer a reason for this taking place, had suggested

that matters mitrht be improved by the adoption of

some resilient tyred wheel. He would suggest that the
resiliency might be obtained through the medium of

the foundations on which the setts were laid. In
Stretford they had tremendously heavy trafQc over
some of the roads—some of the loads from the Ship
Canal into Manchester being between 60 and 80 tons

—

and he found it very effective in laying a 6-in. founda-
tion to put in as a cushion a layer of 1-in. chippings,

i'e or limestone, and then to run pitch-grouting
between the joints. That appeared to him to have
provided a more or less resilient cushion, and he had
not had the experience of Mr. Blair. They had laid

Penmaenmawr setts and he should say that the life

of these was between 40 and 50 years. Some 10 or 12

years ago a former surveyor in Liverpool contributed
a paper on this subject to the Liverpool Engineering
Society, and he estimated that Penmaenmawr setts

laid on 6 in. or 9 in. of concrete along the Liverpool
Dock Estate were good for anythint: up to 100 years'
wear, so that one saw the necessity for alluding to

granite setts with reference to their origin. In Mr.
Hadfield's paper granite setts were only referred to as
such, without the origin of the stone being given. Mr.
Hadfield had intimated that he was prepared to ex-
tend the use of Durax paving in Sheffield to some of

the roads on which the ordinary granite sett pave-
ments had been destroyed, but perhaps he would
elucidate his remarks further, because it was obvious
that the ordinary Dui'ax methods would not compare
with granite setts on concrete foundations.

Mr. H. GuLLAN (Belfast) seconded the vote of thanks,
observing that he had been through the mill himself,
and appreciated the trouble the author had taken to
prepare the information contained in the paper. A
very large amount of the information coincided with
his own experience at Belfast : at the same time there
were one or two points to which he would like to draw
attention. One could not get the same results in every
town, and it was as well to examine the causes of the
lifferences. The question of the life of granite setts
had been very thoroughly discussed; he could only
repeat what he had said before, that it was all a
question of the quality of the material used. He had
himself laid sett paving which had given even more
inferior results than were indicated in some of the
cases presented in the )>aper. In dealing with the
maintenance of a large city they could not distinguish
too finely between one material and another. Refer-
ence had been made by the author to a street marked
"D," the upkeep of which had cost no less than
16'41d. per square yard per annum during the past
fift-^en years. That street had been renewed in sections
as the old paving became unfit for further use, and
the cost of renewal had never exceeded 15s. per super,
yard. That seemed a very high price, assuming the foun-
dations were intact, lis. being as much as one would
expect to pay for new setts. With regard to hardwood
perhaps Mr. Hadfield would be good enough to state
the method he adopted in laying that. Did he lay
the blocks close up to one another longitudinally, or
did he leave a space between the blocks ? Also" was
there any trouble from corrugation when the joints
were left slightly open ? He would like to know at
the same time how he grouted his hardwood paving.
He noticed that in Sheffield, apparentlv up to now,
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they had been using the old drying floors and were

putting in a large plant to deal with 100 tons of tar-

inaoadam daily. It would be very interesting to watch

the progress of the plant. A great difliculty with

those plants was to maintain a supply of dry material

where they got the stone saturated with water. It

was e.ssential that they should have a current of dry

air passing over the stone, and not allow tlie moisture

or the atmosphere to be retained by the material

longer than possible. Mr. Hadaeld had done splendid

work in Sheffield in regard to tar-macadam, and he

did not think there was any city in the kingdom equal

to it in that respect.

Mr. O. E. Winter (Hampstead) said he need not

repeat what he had said at the previous day's meeting
regarding the advantage of thu use of sectional hard-

wood blocks in overcoming corrugation. With regard

to the depth of concrete foundations his experience

at Hampstead with motor 'bus traffic was about 6 in. of

concrete had proved to be inadequate. It was the

same all over London so far as lie knew, and 9-in.

foundations were now being put in. Not only the

weight but the speed of the 'buses had to be considered.

He too had had favourable results from the use of

Durax setts, especially on gradients where something
more efficient than macadam was required. The mate-
rial gave a good foothold and provided a clean, durable
and less noisy pavement than ordinary setts. They
had found in London that tar-macadam had its limita-

tions. It quickly deteriorated, and he had found an
asphaltic macadam composed of Ig-in. granite bound
together with bitumen and sand and rolled hot to a

thickness of 3 in. prove more .satisfactory. Its cost

worked out at about 5s. 9d. per yard.

Mr. Matthews Jones (Chester) put an inquiry as

to whether Mr. Hadfield had had any experience or

carried out any work in the way of putting down a

bituminous material on old wood paving, leaving the
wood pavement to act as a foundation. Some of

their wood paving at Chester had become rocky, and
the question was whether they cover it as he had
described or make use of the wood blocks again.
Then where the tar-macadam was laid on a residential

road, how soon did it require to be " touched up " ?

Also, did tar-macadam become loose for the want of

traffic over it, for that seemed to be what happened
in Chester.

Mr. W. NisBET Blaie (St. Pancras) said it seemed
to be a curious question to put whether it was pos-
sible to cover an old wood pavement which was
admittedly rotten with a layer of asphaltic material.
Mr. Spurrell, the borough engineer of Holborn, could
tell them that consent was given to covering an old
piece of wood paving in that way in his district, an I

it was onlj- a few months before it was recognised
that a covering of that kind was of no use at all. It

stood to reason that it could not be, though the
principle applied to old stone setts was different, and
asphaltic coverings on foundations of that kind had
given very good results. The whole area was simply
covered with compressed rock asphalt. It had now-
been down some eight or ten years, with no repaiis,
and promised a long life.

Mr. P. G. KiLLicK (Finsbury), referring to the
experiment of covering wood blocks with asphalt,
said some of tlie blocks were so rotten that they had
to be replaced by new ones before the work could
proceed. (Laughter.)

Mr. K. J. S. Harris (.Weymouth) asked what wa-
the best system for laying softwood blocks. He had
always had considerable trouble owing to water get-
ting in and lifting up the blocks.

Mr. H. Clegg (Felixstowe), alluding to a remark
made on the previous day with regard to motor
vehicles and the number of prosecutions in Sheffield,
said he had looked through the whole of the papers
and had found no reference to the speed of motor
vehicles. The only references had been to weight,
and details of width of tyre and so forth. To his
mind the whole question largely depended on the
speed of motor vehicles, for by taking the speed and
weight they got the momentum, ?,nd consequently the
impact on the pavement. Would it not be possible
to deduce some formula by which the speed of a
motor vehicle could be properly determined ? The
ratio of the damage done by a moving vehicle was
directly proportionate to the' speed. Mr. Stubbs had
told them on the previous day that no damage was
done in Blackburn in the matter of the splitting of
setts. Of course, if they took a comparatively light
vehicle travelling at a high speed the impact on any

irregularities of a road surface were very great,

whereas with a 40-ton weight the progress was so

slow that the impact was not nearly so heavy. A
thoroughly good road was its own protection. If a

road began to go ever so slightly the impact liecanie

greater, and the road deteriorated quickly.

Mr. T. S. PicTON (Eccles) asked whether it was

ordinary tar-macadarn over which Mr. Hadfield had

observed the passage of o-ton steel-tyred steam

lorries within a week of its being laid, or was it a

special kind of tar-macadam ? His own experience of

tar-macadam was that even after keeping the traffic

off it for two or tliree weeks the coating got broken

up, in spite of its being well rolled. It must be the

quality of the tar-masadam that was at fault. As to

the question of the cost of repairs of granite paving,

he regarded these as somewhat excessive; he did not

think it ought to cost more than lis. or 12s. per

square yard. A cushion, in his opinion, ensured the

good wear of granite setts. He had many miles of

that class of paving, and thought there was scarcely

a mile of it with a concrefe foundation.

Mr. J. SuTCLiFFE (Deptford) said he would like

to have some more information on the question of

foundations. Mr. Hadfield had described the excep-

tional loads going up to 100 tons in Sheffield, and

told them that a foundation of cement concrete 6 in.

thick was sufiicient to withstand that stress. On
the other hand, IMr. Blair's experience in St. Pancras

had been that such foundations were absolutely

smashed. He (the speaker) had seen a 6-in. founda-

tion under wood paving smashed in the same way—
in fact, absolutely pulverised. It was quite certain

the experience of Sheffield did not apply generally,

and he would like to hear from Mr. Hadfield whether

or not a 9-in. foundation was required. It was gene-

rally recognised, as Mr. Winter had said, that 9-in.

foundations were necessary now for London traffic,

and often more than that. In Holborn, under spe-

cially dressed granite setts, the foundations were

12 in. in depth, while in another part of London 14 in.

had been adopted. They must look not only to the

weights of the present-day traffic, but provide for

the traffic of fifteen or twenty years hence, and an

increase of load. He did not think he had any sym-

pathy with Mr. Thomas in urging that the Legisla-

ture should deal with the question of the w^eights of

vehicles; with the improvement of mechanical trac-

tion they must expect to have greater loads on the

axles in the future, and it was their business as

road engineers to be prepared to meet that. He
should like the experience of others as to the thicker

foundations. As to the provision of a cushion

between the surface layer and the foundation, he

had often wondered whether it was possible to get

a bituminous cusliion to lie on the top before lay-

ing the setts, and retain its place under the effects

of traffic.

Mr. D. Edwards (Taunton) asked the nature and
thickness of the material used in the conversion of

the Manchester road referred to in the course of the

paper.

Mr. E. J. Thomas (Bucks) said they were quite

agreed that speed was an important element in the

question, but they were calculating on the already

ijrovided speed; in the Heavy Motor Car Order.

There were various speeds for various vehicles, and
they calculated on those. It was obvious that a

vehicle going at a fast pace did more harm than a

slow one, but they had to provide roads sufficient

for the speeds in the order. Mr. Sutcliffe had made
some re narks with reference to heavy cars. They
had to provide roads for any loads brought upon them
by modern requirements, but the point was this—that

in the CQnstruction of these vehicles, with regard to

the damage they did, width of tyres should be such

as fairly to distribute the weight. They were pre-

pared to make roads for any traffic, but they asked

that these vehicles should be kept within reasonable

limits in the matter of construction. Heavy motors

at present had wheels of much too small diameter,

and if the law in that respect could be altered less

damage would be done to road surfaces.

The vote of thanks was carried.

Mr. Hadfield, in replying, said with regard to the

question of the difference in maintenance costs raised

by Mr. Worrall, this was explained by the fact that,

although there was the same weight of traffic, the

traffic itself differed. They had always had a cushion

between the granite setts and the foundations, and
wire now using »ar-chippings ".xtensively, especially
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vhere there was heavy traffic. They obtained suffi-

^i^nl'e^eit,. ^ile ^^-d retained U^^^e.^^^

to loads of from 60 lo 80 tons, inej na

Sh.fli.Ki, »;, .o.»...»-;-'^ S,'llS", :-]?...

o re-ulate the heat in their tar-macadam plant. Be-

ore recommending the adoption of the plant m use at

Sheffield he saw a number of tar-macadam system^

in operatL. The blocks they used were 3x9x5.

ihe Hmitations of tar-macadam had been referred to

but hT thought thev would get more economical

results fomfhe use of that material in Sheffield than

?rom wood. .\s to the proposal to put a bituminous

mi^ ure on wood paving, he had done this with stone

setts with satisfactory results. He had not found

that tar-maoadam got loose in residential streets. It

was his practice to spray it for two or hree years

whether it required it or not. He had had a li tie

trouble with water getting under wood paxmg but

generally between the tramlines. Generally speakng

it had been srouted «-ith pitch and no water had then

found its waV through. He had never been troubled

with the splitting of setts, the only damage havmg

been the chipping of the edges. He always left the

rolling until the top foundation was on but be kept

the streets closed. He laid a road the whole width at

once His allowance for renewals was £1 per square

yard. The strength of the foundations seemed to him

to depend on the material used, but perhaps Sheffield

had a good subsoil. He had been asked about the

thickness of the tar-macadam: that was 2J m lim.,

and J in.—3i in. when consolidated. They used refined

tar 'Concluding his remarks, Mr. Hadfield said he

had found it of the greatest possible advantage to go

about and see what other people were doing. There

was always the question of the payment of expenses

;

but it was no use living in a hole—one would never

get any further if one did that.

(To be continued.)

COUNCIL MEETING.

At a meeting of the council held at the town hall,

Great Yarmouth, on Wednesday, the 16th ult., there

were present: Messrs. R. J. Thomas (president, m
the chair). Sir James Lemon, W. Harpur, W. X.

Blair J. S. Brodie, TV. Stubbs, W. T. Lancashire,

E. J. Elford, J. Paton, T. Moulding, H. E. Stilgoe,

E R Matthews. E. B. Martin, A. D. Greatorex, J. L.

Redfern, T. W. A. Hayward, J. W. Cockrill, Thomas

Cole (secretary), and H. A. Giles (assistant secretary).

ELECTIONS.

The following were elected as members: Messrs.

J. A. Beynon. surveyor to the Frome Rural District

Council; C. S. Morris, county surveyor, Northamp-

tonshire; J. O. Parry, assistant borough engineer,

Pietermaritzburg; AV. L. Hibbert, highway surveyor

to the Havant Rural District Council; M. B. Smith,

shire engineer, Wallaroiba Shire, N.S.W. ; A. L. Parker,

surveyor to the Oakham Urban District Council;

W. Finch, county surveyor, Cumberland; W. North,

surveyor to the Honiton Rural District Council : and

W. Slater, assistant surveyor to the Leek Trban
District Council.

The following were elected as associate members:
Messrs. G. Wliitaker, engineering assistant to the

Fylde Water Board, Blackpool; J. W. Mason, first

assistant to the Walthamstow Urban District

Council; and C. V. Richards, surveying assistant to

the city surveyor, Manchester.

The following were elected as students: Messrs.

G. A. Pidgeon, surveyor's office, Alton Urban District

Council, Hants; F. Rodgers, engineer and surveyor's

office, Gainsborough Urban District Council; Har
Dyal Khosla, assistant to Messrs. H. Adams & Son;

and E. Hodgkiss, town hall, Worsley.

CORRESPONDENCE.
For every ill heneath the sun
There is some remedy or nme;
If there he one, resolve to find if;

If not, sxibmit, and never mind it.—Anon., circa 1843

INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS
• PROCEEDINGS."

To l/tt iJJiior of The Surveyor.

Sir,—I am glad to notice in your last issue that

the decision of the institution with regard to a monthly

journal is being criticised.

As a member for upwards of twenty years I have

apnreciated the annual volume, and I believe that a

monthly journal will not serve the same useful

purpose of record. The lull and excellent way in

which the meetings are reported in the professional

papers, and particularly in The Sorvevor, meets the

jiassing requirement, and such reports will always

be before the readers prior to the possible publicatioii

of the proposed journal.

There is also the strongest objection to the institu-

tion becoming advertisers for trading firms, and it

would be interesting to know what view the Institu-

tion of Civil Engineers would take if such a suggestion

were made in connection \vith the publication of their

minutes.
I venture to believe tliat the decision arrived at

cannot represent the views of the members of the

institution as a whole, and the subject is of such

importance that I hope the council will, before pro-

ceeding, submit the question to the members by

circular. If the proposal is proceeded with I believe

that it \vill inevitably result in lo\vering the standard

of the institution.—Yours, &c.,

M.Inst.C.E. and M.Inst.M. &C.Engixeers.

July 29, 1913.

To the Editor of The Scrveior.

Sir,-I have read the " Minute " entitled " Insti-

tution's Projected Journal " in your last issue, and I

think it only right to say that, from my many years' ex-

perience in municipal matters, I cannot help feeling

very mlich sympathy with what is there said

Personally, I think it is a retrograde step to do

away with the annual volume of " Proceedings " of

the Municipal Engineers. It is a condensed and
convenient form of permanently recording the expe-

riences of members of the institution, and constitutes

the principal tangible return for the subscriptions

paid.
The proposed " journal " must necessarily be much

more bulky through being "fatted" out with adver-

tisement matter, and thus be much less convenient

to keep year after year. The amount of shelf-space

occupied by such a monthly periodical is usually so

great as to preclude its storage over a period of many
years.

As municipal engineers we are most admirably and
promptly served by the existing technical Press, and
it is difficult to conceive how this service can be
improved. Everything of interest is presented
weekly in the most complete manner.
But there is another matter which is certainly of

much greater importance. Is the dignity and inde-

pendence of the institution likely to be enhanced by
periodically touting for trade advertisements, which
are, I understand, to form the life-blood of the new
venture ? I think this policy is a bad one from
every point of view, and scarcely in harmony with
recognised professional etiquette, which no amount of
" casehardening " should disarm.

I also doubt whether the proposed change is in
accord with the wishes of the majority of the mem-
bers of the institution, and it ^yould be interesting
to know what the result of a canvass on this point
would be. WUl The Surveyor undertake this and
publish the results ? If so, I think it would be doing
a good service, in the true interests of municipal
engineers.*

Further, is there no means of greatly reducing the
cost of production of the " Proceedings " in their
present form, by competitive tenders from several
first-class firms ? —Yours, &c.,

W. H. M.\XWELL.
Town Hall,

Tunbridge Wells.
July 26, 1913.

[*V."e, and other class journals, are carefully con-
sidering our position with regard to the new journal
of the institution (1) in relation to the effect of the
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project on the interest and dignity of tlie ijiol'ession

and of individuals of the profession, and (2) in rela-

tion to the journal as a ooniniercial coiuijetitor. \Vo

will certainly bear in mind jMr. AfaxweU's important

suggestion,- and meanwhile should be glad if as many
numicipal engineers as possible would let us know,

per post-card, whether they agree, or otherwise, with

the decision to issue the monthly journal .-En.

SUKVF.YOR.]

THE ASSOCIATION OF CONSULTING ENCINEERS.

To Ihe Editor of The Sueveior.

SiK,—May I make a few sli(ut comments on some of

the points in Mr. Percy Griflitli's letter in la.st week's

SUKVEYOR ?

It need not be assumed that members of the Associa-

tion of Consulting Engineers wish it to be inferred

that they adopt a .standard of i)rofessional integrity

higher than that nurmal to the profession, hut the

normal standard should be tlefinitely recognised by the

public, and a low standard, or ab.sence of standard,

should be recognised as not that of the profession.

-Vs to technical ability, that seems to be a matter
for the particular technical associations, not one for a

professional liody to consider directly. A minimum
scale of tees cannot readily he drawn up, because of

the wide differences in various cases in the natiire of

the advice given. In architecture there is the building

as a basis, but in engineering a few words may suffice

to alter the whole conduct of an important work. .As

regards the emijloyment of incompetent salaried

oflicials, the fact that they are officials suggests that

there are other avenues by which the matter can he

approached. The force of example in unofficial engi-

neering should be sufficient to lead to this evil being
dealt with by the proper authorities. Similarly, con-
tractors may be lead to act properly in the matter
of giving advice and supplying plans; it woi^ld be
difficult to drive them. The improvement of the status

of the consvilting engineer is not, I think, to be
achieved by nailing one flag to a mast, but rather by
adopting an inter-professional code of signals. The
status of one class of engineer depends on that of other
classes. Improve that of consultants and you raise

that of municipal engineers. At present the word
"engineer" too often "hoists" us in an unfavourable
sense : we want to raise the word itself and stand on it.

Yoius, &c.,

M.CoNS.E.
July 29, 1913.

To the Editor of The Suevetok.

SiE,—Referring to my letter under the aljove

heading which you were good enough to publish in

your issue of the 18th inst., I regret to note that an
important word has been omitted at the end of the
second paragraph. IThis should read, " Nor shall any
member, without disclosing the fact in writing to

his client, be a director of, or a shareholder in, or
have a financial interest in, any such company or
business." By the words " such company or busi-
ness " is meant any contracting or manufacturing
business dealing with the class of work to which his
practice relates.

As the omission of the word " such " unfortu-
nately alters the whole sense of the paragraph. I
should be much obliged if you would kindly insert
this correction.—Yours, &c.,

A. H. Dikes.
11 Victoria-street, S.W.

July 26, 1913.

[The omission was not a mi.-take on our part ;

Mr. Dykes' letter was printed exactly as received.—
Ed. Surveyok.]

SEWAGE WORKS MANAGERS.
To the Editor of The Surveyor.

Sir,—A few years ago one of your contemporaries
published an article urging all capable sewage works
managers to take pupils and train them, in order that
the next generation of managers may be sound,
educa'ted and scientific men. This on the largest
works has been accomplished, and after finishing their
pupilage they have been taken on as assistants, and
in a good many instances university graduates have
been appointed. Latterly we see a report by Mr. Hugh
Stowell, chief inspector to the Mer.sey and Irwell Joint
Committee, m which he emphatically states that
the operation of sewage treatment has become an
extremely scientific one." By the appointment of

capable men much economic benefit would be derived

by the coinnuuiily at large, for, as Mr. Stowell goes on
to say, " Some bad works with efficient management
are turning out a satisfactory effluent, whilst some
good ones, owing to poor management, are giving an
unsatisfactory result."

Mr. Stowell is only one instance of the high officials

of sewage treatment who voices his opinion with
regard to tlris point. Dr. Thresh being another promi-
nent example

;
yet we see almost every day these

gentlemen being ignored by sanitary authorities ap-

pointing incapable men, who have been foremen to

the contractor who has had the work in hand (in sucli

cases the appointment seldom comes into the market),
or by foremen and water-men off other sewage works,
who have risen more or less from a labouring position,

knowing nothing whatever of scientific treatment, but
working from a rule of thumb, being engaged. I

therefore appeal to the readers of this paper, as an
assistant myself, to help wherever possible to remedy
such matters and encourage those who have had
years of study and very little recompense.—Yours, &c..

An .\rststant.

Julv 21. 1913.

THE ROAOAMANT COMPANY, LIMITED.

To the Editor of The Surveyor.
Sir,—I find that some misapprehension appears to

exist as to the position of this company by reason of

the fact that it has recently been jiut into voluntary
liquidation. This course has been rendered neces-
sary solely by reason of the great and successful
expansion of the company's business, and was
adopted to enable this company to sell its

entire undertaking and assets to a new company
which is about to be registered with a much larger
cajiital. In the result no interruption whatever is

taking place in the carrying out of contracts or the
execution by this company of its business, nor in the
maintenance work which is already obligatory under
past contracts. The immediate result of the recon-
struction will be to put the company's business into
a much stronger position than heretofore, and will
enable the company to carry out a much larger
volume of contract work than has hitherto been
possible.

I trust that this explanation will show that there
is no ground whatever for any fear as to the stability
of tlie company or its ability to carry out the work
it undertakes.—Yours, &c.,

P W. Bullock,
Liquidator pending Reconstruction.

(>o London-wall, E.G.
July 26, 1913.

The New Roads North of the Tees The Tees Con-
servancy Commissioners have invited tenders for the
construction of 6i miles of new carriage road, which
comprises a main road from Port Clarence to'Seaton
Carew, also a branch road from Seaton Carew cross-
ing the reclaimed lands of the Tees Commissioners
to Seaton-on-Tees, near to the extensive works of the
Central Zinc Company, Limited.

Town Planning Scheme for London.—At Tuesday's
meeting of the London County Council Mr. A. T.
Taylor, cliairman of tlie Building Acts Committee,
stated that his conanitttee had in view a very large
scheme of town planning for London. Negotiations
were proceeding at the present time, and the com-
mittee hoped before very long to bring up a large
and important scheme before the council.

A Story from Liverpool.—The genius who had the
roads tarred on the occasion of the King's visit to
Liverpool is a public benefactor (writes a correspondent
in the Idverpool Post). He kept my little girl still for
hours, leaning on a barrier, while we saw the pro-
cession. In fact, when I wanted to move homewards
she still stood still ! The reason was that both her
feet were firmly stuck to the road. We had to un-
button her shoes and lift her out of them.

The Durham Coast Road Scheme.—Good progress
IS bemg made with the preliminary steps in connection
witli the proposed new coast road betweenWest Hartle-
pool and Easiiigton. The estimated cost is something
over £80,000, and the authorities interested—the West
Hartlepool Corporation, the Easingtou District Coun-
cil and the Durham County Council—are now proceed-
ing to the consideration of the question as to the
amount of their respective contributions. The Road
Board will be asked to contribute the remainder.
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THE MONTHLY PREMIUM.

The proniium for July is awarded to

—

Mr. J. A. RiccoMiNi,

12 Newton-road,

Faversham,

whose contributions have, in the opinion of the

iuljudicators, been the Ijest received during the

month.
QUESTIONS.

Thi.-: week answers are invited to the following

questions:—
330. Sewage Disposal.—Design a small sewage dis-

posal system for a gentleman's residence, capable of

dealing with 500 gallons per day. The sewage is

fairly strong on account of the drainage from a small

cowshed. The available fall can be neglected, and
the earth is of a sandy-clay nature. State approximate
cost. The effluent should discharge into a soakaway.
{•"Inky.")

338. Steam Engine.—The governor and flywheel of

an engine have both the purpose of regulating its

speed. Explain how their actions in this respect

differ.

339. Plotting a Survey.—Describe and explain the
method of plotting a traverse survey by means of co-

ordinates.

340. Cement Grout.—Wlien equal quantities of sand
and cement are mixed together in the form of a grout
and allowed to settle, it is found that the sand is

at the bottom and the cement above it. Explai.n this,

the respective specific gravities of cement and sand
being 3-15 and ISO. (J. M. U., HitcUn.)

341. Twist of Shafts—Deduce an expression for

the amount of twist in a shaft under a given twist-

ing moment, and apply the result to find the angle
through which a 2V-in. steel shaft will be twisted if

it IS 80 ft. long, and subjected at one end to a twi.st-

ing moment of 19,00fflb.-inches.

[The Editor is at aM times glad to hear from
readers who desire to submit questions regarding;
matters of general interest, points of daily practice,
&c., for insertion in the "Assistants' and Students'
Section." Questions which are published are taken
into consideration, as well as other matter, in
awarding the Monthly Premium.]

REPLIES TO QUESTIONS.

325. Air Compressors—How is the size of an air

receiver calculated in connection with an air com-
pressor ? Of what thickness of metal would it be
made if (1) of cast iron, (2) wrought iron, assuming it

had to withstand a pressure of from 15 lb. to 401b.?
Give any further particulars resarding same.
("Griffo.")

The size of an air receiver would be based L.|;:n

the amount of storage required and the maximum
and minimum pressures that are allow-able.

In this case it is assumed that the 151b. and
401b. stated are the minimum and maximum
I)ressures referred to. We will also assume that
the compressor is intended to run only during the
daytime and the storage is for the night supply,
and that the plant is in duplicate, so that no large
storage has to be made against breakdown, &c.
The capacity of the receiver has to be enough to

supply the amount of air requii-ed without the
pressure dropping below 151b. per square inch, or
a drop of 26 lb. in jiressure is available.

It is well known as "Boyle's law," that, the
temperature remaining the same, the elastic force
or volume of any gas varies inversely as the space
it occupies.
According to this law, air at 15 lb. pressure occu-

pies only iv of the space it will occupy at 401b.
]-!ressure, and the capacity of the air receiver must
therefore be {'{ of the amount of air required, as
only I of it is available for piessure, the remainder

1 to t\t queationt vihich app«ar. For t)M evilribiiiiona con«ld«r«A

to he the ii\oi-t merHoT\oU6t <m« or TTujra prwniunu \n booies will b«

awarded monthlv. l^ia^ravu mutt be drawn t« ecaU 0% icparatt eheitt,

ready /or re^oductio*,

being employed in filling the receiver at 15 U).

jiressure.

It might lie stated as a formula thus:—
-.,, .^ vol. of air required x maximum pressure
storage capacity =

(maximum piessure — minimum pressure)

if the temperature remains constant.

In practice the air does not remain at constant
temperature, owing to the heat developed in the

compressor.
If it is desired to take the change of volume

owing to temperature into account, Dalton and
Gay Lassac's law states, the temperature remain-
ing the same, equal increments of pressure will

cause in any gas equal decrease of volume.
From this—

If Vo = volume of gas at o^C. (freezing jioint)

V = volume of gas at fl^C.

1

then Y = Vo + a BVo

= Vo (1 + ne)

If the Fahrenheit scale is used o" Centigrade

becomes 32"Fahr., and the coefficient a = -

490

In using the above formula, it will be noted that

if the gas is at a temiserature higher than freezing

point its volume at that temperature must be

calculated first, as the constants given relate to

increments from that temperature.
The details of a receiver would be calculated

sjmilarl}- to those of a boiler.

Let D = diameter of the receiver in inches

p = maximum internaJ pressure in 11). per sq. inch.

t = tliickuess of plates in inclies.

ft = safe tensile stress in lb. per square inch =
10,000 for wrot-iron and 3,500 for cast-iron

fs — safe shear stress in lb. per square inch = 80,000

for wrot-iron and 2,700 for cast-iron,

C = length of the receiver in inches.

Then for a cylindrical receiver the tendency is

to burst lengthways, or by the end blowing off.

The total pressure tending to burst the boiler

lengthways is pD/, and this is resisted by the two
strips of metal forming the sides of the boiler,

whose area is 2tl, and is cajiable of resisting a

stress of ft.

:. PDZ = 2 tm

t = J'^^ _ pD
2//f 2ft

irD'^

(1)

The total pressure on tlieendof tlie boiler is-

tbe area of iiietal on the circumference is irD/((

p and

rrD/,t

ttD^p

tD/(

Dp
4/* (2)

This is, it will be noticed, just half of that when
the boiler tends to burst lengthways, and it is en
account .of this that the longitudinal seams of a
boiler are made twice as strong as the circum-
ferential seams.
The weakest part of

the riveted joints.

If 71 = number of rivets,

(i= diameter of rivets,

then the area of metal interrupted by them becomes

pDl

2ft

wrot-iron receiver

nd, and oiu- formula beconit
\l-ndj

and (

2ft \l-nd/

As an example, take a cylindrical receiver 6 ft.

diameter and 10 ft. in length for a working piessure

of 40 lb. per square inch.
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(1) Cast Iron.

pD _ 4(Jx6 X 12
( = 72— = '-til say i" prtite

2/« 2 X 35UU 175

Assume that the bolts are \" diameter (areas 'SOSB s<]. iuch),

271 Trdy,
theu-

40

= pOl—take I as 12"

12 X 12
- . -

,
5.5 : say 6 bolts

2 - ird-J« 2 X autJS X luUOO

at 2" centres per foot run for tlie longitudinal seams.

For the circumferential seams, the pressure on

tlie end of the boiler =

used, ae before.

-y, and if |-in. ))olts are

n

^D-^P

ri'^f

•7854x6 x6x 12 X 12x40
3uB8 X ItiOuo

= 56 apprci.

56
-nearly 3 bolts per foot run

18-8-5

say 3 Ijolts per foot run for the circumferential seams

(2) Wrought Iron.

If |-in. rivets are used, with .single hip joints, .so

that the rivets are in single shear.

2ird'

~i

I)DJ _ 40x6xl2x 12

^-
then n =

«/s let / = 12"

- X /s
2 X -Soeo X 8000

nearly 7 rivets

per foot run

2/( (li,)
40x6x12x12

(l2-7x|j
216

125 (ir) = -
In practice, owing to tlie liability to buckle, the

plates would be made thicker than this.

The ends of the receiver have to be calculated as

a beam supported at the edges and subjected to a

uniformly distributed load. (.1. A. R., Faversham.)

337. Strength of Chain—Assuming the strength of

a chain to be double that of the bar from which

the links are made, find the proper size of chain for

a 20-ton crane, using 3-sheaved blocks; allowing f =

0,000 lb.

The Admiralty formula for strength of chains is :—

Proof load = 12(r^

,,, , . , I'roof load
VVorkiDg stress = :

Using tlirce-sheavt'd lilocks, I'roof load

,/ = A / i^« = 105 in.

20 xi = 13-3 tons.

V^=1-2

Another formula is, 1' = 12(;00 (('-, where P = ^vorking

stress in lb.

2240 X 20 = 74Gli ll>., say 7-500 lb.

= VI
Molesworth's pocket-book gives the safe working

load for chain of -8125 in. diameter as 4-7 tons, which

agrees with the last formula fairly well. (W. J.K.,

VI version.

)

ENGINEERING RESEARCH AND ITS GO-ORDINATION.

lu a paper read Ijefure the Institution of Mecliaiiical

Engineers at Cambridge Mr. G. H. Roberts, of Wool-

wicli, said it was somewhat remarkable that although

engineering as an applied science had now reached a

hiah state'of development, and had, in many of its

branches, become highly specialised, no definite and
generally recognised system had been formulated for

making "known, for the benefit of the profession as a

whole, the results of the numerous private researches

and experiments which were continually being carried

on.
In making this statement, Mr. Roberts said he was

not rmaware of the fact that many arrangements were

now, and had for some time been, in operation giving

references to work carried on elsewhere. These refer-

ences, excellent though they were, were however,

usually in the nature of general records of works

accomplished rather than of researches carried out with

definite objects in view, and even where they partook

to some extent of the latter nature tliey did not u.sually

give sufficient details of the methods employed to be

of use to others engaged on similar work, whilst the

results were not always capable of modification or

adaptation for the particular purpose in view.

The objection might be raised, that there was no

obligation on any individual or firm to make public

the results of experiments which had cost much time

and money to obtain, especially where they might be

used by competitive firms. Even if that argument
were conceded as regarded certain types of special in-

vestigation, there must be many cases where such

objection did not obtain, and where publication o1 the

results would be for the benefit of the world at large

and the engineering profession in particular.

SOME RECENT PUBLICATIONS.*

Logarithms for Beginners. By Charles N. Pick-

worth. Price Is. nett. London: Whittaker &
Co. and Kmmott & Co., Limited.

The difficulties encountered by the average student

of practical mathematics, whose knowledge of the

theoretical branch of the subject is usually strictly

limited, are increased by the fact that the expositions

of logarithmic calculation which are to be found in the

generality of text-books on algebra or trigonometry

are not sufficiently detailed for him to follow with ease.

Hence the popularity of this little work, which now
appears in its fourth edition. Mr. Pickworth's ex-

planations are clear and are freely illustrated by worked
examples. A special chapter is devoted to a considera-

tion of negative characteristics, which so frequently

form a stumbling block in the path of the student.

Some short logarithmic tables are appended, the table

of hyperbolic logarithms being a new feature in the

present edition. We have no hesitation in commend-
ing the book to those for whom it has been specially

written.

Paving Works in the City of London.—The Corpora-

tion of the City of London have accepted the tender

of the French Asphalte Company for repaving Cole-

man-street at a cost of £1,907, and Fenchurch-street,

£3,262.

* Any of the publications reviewed, or referred to as

received, will be forwarded by the St. Bride's Press, Limited,

on receipt of published price.
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Distribution of Sewage on Bacteria Beds.

METHODS ADOPTED AT STOKE-ON-TRENT.

B\- ULRIf \V. ADAft[S, Chief Assistant to llie Borough Sewage Engineer.

The bactei-ial system Ikis Ik'^u julopted at Fentoii to

treat the flow from 2(i,u^W inhabitants, and lias a

i-apacity of 6,300 cubic yards of bacteria beds, together

with one iixed si)ray bed of MO cubic yards capacity.

The main beds are rectangular, provided with two

Irou'-dis and four arms jier acre. The beds are divided

iido four sections, one complete arm ti'aversiug each

section of the bed, and distributing on tlie inter-

mittent princiiile. Each complete unit is hauled from

cud to end of the bed by means of an endless rojie.

The power houses are two in number, oil engines

being provided in each house to drive the gear for

operating each half of the bed. The gearing in eacli

house is arranged in s\ich manner that upon either

engine failing or being temporarily closed down for

cleaning otie engine has the necessary reserve of power
to drive the four complete arms of the beds, and
thereby obviate the necessity of closing down and
losing half of the available area of bacteria bed.

The distributing arms are fed from the trough by

means of a syphon, these arms have a gradual tai)er

towards the end farthest from the syphon, and by this

construction even pressure is maintained throughout
the entire span of the arm, and, naturally, even distri-

Ijution at each nozzle fixed thereto (see Plate No. 1).

The nozzles, it will be seen, are attached to the

inuciiis and intermittent .sprays having lieen erected

and testeil. The dejiartment has carried on much
research in this t.yi)e of distributor, and with the advice
and guidance of the Ijorough .sewage engineer
admirable ideas and sites liave been fixed, and I have
no liesitation in saying a fixed spray nozzle of great
merit lias lieeii evolved, working on the intermittent
principle, the mechanical construction having been
jjerfected and jiatented by Messrs. Hartley, Causton
tt Richmond, Limited, engineers, of Stoke-on-Trent.
Unlike the whirling or centrifugal spray, or the

tine nozzle small cone spray, the nozzle adopted at

Fenton has features entirely its own. From a head
of ft. tlie sewage passes from an automatic dosing
chamber to the distrilmtor pijies carrying the fixed

jet sprays buried beneath the surface of the bed, the
curve of discharge and rest controlling equal alternate

periods of one c>cle. Particulars of tiiis jet are shown
in Plate No. 7. The large opening of the jet and also

the equally large deflector will be noticed, the.se being
distinct points in the design, the large opening in the
nozzle being practically free from the trouble of

clogging, and the deflector giving the maximum curve
under the discharge force of this nozzle. The nozzles
stand 7 in. to Sin. above the media surface.

It will also 1)6 noticed that the deflector mav be

FINE MEDIA ^

FIG. I FIG. 2

Details of Jet Spkax adopted on Rectangular Beds of Fine Grade Media.

(Plate 1.)

flat side of the distributing arm, and with the type of

deflector plates as shown need be no less than 12 in. to

18 in. apart. An excellent spray is obtained from this

type of deflector, and arrangements are made, as shown,
tor altering the height and angle and obtaining an
increase or decrease of spray density. Plugs are pro-
vided at the top of the nozzles for cleaning out the
liipe when necessary. These nozzles are about f-in.

diameter at the point of discharge. The outlet nozzles
stand some 3 in. to 4 in. above the bed media and dis-
charge on to either fan or circular deflectors, which
throw a fine film which links jet to jet and produces
a complete unbroken si)ray film from end to end of
the arms.
These distributors have been running at Fenton

over a period of five years, and have given excellent
results with practically no wear.
The arrangement of filters in rectangular blocks,

taking two troughs and four arms to the acre, reduces
waste of space to a minimum, the need of division
walls being eliminated, the extra filtration area gained
over circular beds erected upon the same site" being
as 1 is to -7854.

The actual power required to drive these distributors
is about Ub.h.p. per acre, a small margin over and
above this figure being absorbed in the reverse motion
which takes place at the end of each journey.
Much experiment and research have been carried out

in England and America on the method of distribu-
tion known as the fixed spray principle, both con-

* Eirti-acts from paper re;id at the amiual summer raeetin? of tlie
Association of Manngeis of Sewage Disposal Works.

swung completely over, and should any jet become
clogged, which is most unlikely, the time taken during
the operation of cleansing it is naturally reduced to
a minimum. It must be borne in mind that unless
overlapping of the maximum perimeter of jet upon
jet takes place all over the bed 22 per cent of the
area is lost in every design of this type of distributor.
ICxperiments must now be made with a spray nozzle
having a deflector fitted of such design and construc-
tion that the thrown spray .shall cover one complete
square unit of the bed surface, leaving no margin
between nor overlapping the wetted periphery of any
jet in the vicinity, and also the same periphery of this
spray should be arranged to reduce from maximum
to zero, and vice-versd. with mechanical precision during
the period of distribution, thereby effecting no undue
overdosing of any area between the maximum and
zero points.

I have drafted an idea for a self-contained automatic
revolving dual disc valve, for causing cyclic varia-
tions on continuous flow or intermittent dosing dis-
tributors, applicable to this type of jet distributor,
as shown on Plate No. 6. The soundness of this idea
I have not tested in practice and it is only added to
this paper to call forth the opinions that must be held
by many engineers present ivho have had experience
with this method of distribution.

The idea in brief is as follows: from a given head
of water maintained the flow is carried by hydraulic
main for increase of velocity to a reduced tiiroat or
orifice "A" in which is fitted a fan propeller "B"
keyed to a shaft " C." which is carried on bearings
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"Cl"' aud "C2," these being totally enclosed, of the

roller or ball type, and fed from the outside with

grease iTirough suitable lubricators.

Fitted to the shaft "0" at "C2" is a gear wheel

of thirty teeth working in me.^h with a wlieel of sixty

The disc valve "E" should by this means therefore
never lose entirely its centrifugal force, while acting
in the stead of a flywheel to tlie temporarily retarded
iiropeller.

The orifices "F" are of .sucli arc:i 1liat tlic uniin-

FiG 2.

Adams' .\utom.\tic

Fig 1.

Revolving Dii.\l Disc Valvk for Causing Cyclic
THE Fi.xED Spray System.

(Plate 6.)

Variations on Nozzles oP

teeth connected to a shaft " D," on which is keyed
the dual disc valve " K," which is arranged to run

at half the speed of the propeller " B." The time
variation of cyclic discharge could be governed directly

peded flow from the main carrier may pass through,

thus retaining the maximum wetted periphery of the

total jets fed when full open, and reducing in

mechanical curves until the discharge has reached

Deflator Plat

Ground Plan

Arrangement op Fixed Spray Nozzle as Used at Fenton Works, Stoke-on-Trent.

(Plate 7.)

by the angle given to the blades of the propeller.

In order that the propeller may never come entirely to

rest by-pass ports of small area are allowed in each
disc of valve "E " which do not come into operation

until the main orifices " F " are completely covered.

zero, which action is carried on in vlce-ivrsd variation

throughout any fixed period of duration This arrange-

ment I have called "The Adams Automatic Variation

Valve," applicable to fixed jet spray nozzles, and

capable of producing cyclic variation of nozzle
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pressures. Iii the event oi practice proving the in-

efficiency of the propeller drive arrangement of the

valve, the valve could be easily operated by a small

geared electric power unit of very small horse power,

-Ih.p. being quite ample to operate the largest valve.

The valve barrel and ducts will be self explanatory

from the diagram. Fig. 1 shows a side section through

the valve, and Fig. 2 a section through G H. showing

tiie ports ' F " in open position and the disc valve

"E" in its relative position. Details of the fixed

si)rays at Fenton are shown in Plates Nos. 9 and iO.

Fixed sprays up to the present have played little

part in the distribution of the sewage of this depart-

ment, Imt from results obtained on the experimental

bed at Fenton it appears that this method of distri-

bution, scientifically tackled, holds great possibility of

rivalling the more costly methods here employed, wheie

power cost is now^ at a premium. With the type of

variation valve described, perfected, or some .similar

method adopted whereby each portion of the filter

could receive the necessary and even dose, and the

same period allowed for very necessary aeration, I

see no reason why the very heavy expenditure upon

power hauled distributors that is involved from year

to year at most works, should not be entirely abolished.

Fixed Sprays at Fenton Wokks.—Minimum and
Maximum; Dischahge.

(Plates 9 and 10.)

Fixed jet sprays obviously could not be recom-

mended as a means of distribution on works in the

close proximity of towns and dwellings, as the fine

spray under the influence of prevalent winds could

certainly be carried some distance, and should the

carried spray contain much H,S, aerial nuisance w ould

certainly result, to say nothing of the possible distribu-

tion of pathogenic and other organisms to the air.

Many types of distributors in the experimental stage

owe part of their subsequent perfection to one or the

other of two experimental beds laid down at Hanley,

and used for this purpose alone. These experimental

beds are rectangular and circular in design. The early

type of " Scott-Moncrieff Distributor," w-ith the open
drip trough supported by lattice girders of single

arm design, driven by an oil engine attached thereto,

and running on an outside circuitovis mono rail, was
first erected on the circular experimental bed. and was
subsequently perfected and removed to give place to

the prototype of the single arm distributors driven by
a small motor carriage on the outside rail as adopted
at the Burslem works. An automatic fixed jet spray
distributor is the latest to be erected on this circular

bed.
The first distributor to be fitted on the rectangular

experimental bed was known as the " Piggot rectangu-
lar experimental distributor," and was fed from a
central trough by means of a syphon, the cross arm
being fitted with small bent |-in. copper distributing
pipes about Gin. apart without a deflector plate of

any description. Tliis distributor was the first model
in the experimental stage of the type now so popular,
which embody all its principles, only in a more
perfected form. This experimental model, which was

manufactured by Messrs. Piggots, of Birmingham, was

the outcome of ideas and experiments conducted V)y

:Mr. ilakepeaee, to whom, therefore, a great pattt of the

credit is due for the present excellent distributor of

to-day.

An automatic distributor of unique design is now
being erected, in the experimental stage, on half of the

rectangular bed set aside for such tests and experi-

ments, by Messrs. Daniel Adamson & Co., of Dukin-

field. This distributor holds great promise when finally

perfected. The propulsion is effected by the flow of

sewage to rams having a rack attached thereto,

which, working in a mesh with a free wheel pinion

upon the shaft carrying the traverse rollers, carries

the distributor over the surface of the bed, suitable

reverse gear turning the water into a duplicate ram
for the return journey, and vice-vtrsd. The chief point

in this new distributor is that the water used in opera-

ting the rams, after propelling the distributing arm
and syphon, passes out through the spray pipes for

distribution on the bed. tliereby doing away with the

necessity of power haulage.

WARWICKSHIRE ROAD IMPROVEMENT SCHEME.

The county surveyor of Warwickshire, Mr. J.

Willmot, submitted a repoi-t to the quarterly meeting
of the county council on Wednesday last with respect

to the county road improvement scheme. Power, he

stated, was delegated to the Main Roads Materials

Sub-connnittee to arrange for a grant and loan from
the Road Board for the purpose of carrying out a

scheme set out in his report of April last. The
scheme referred to was based on a proposal that the

lioard would make a grant of £49,675, and would loan

free of interest £44,250, and that the annual cost to

the council of the ordinary maintenance of the roads

included in the scheme would be £7,375 per annum.
The Road Board had had the scheme with plans and
detailed estimate of the work under their considera-

tion, and were prepared to make a grant of £46,675, a

reduction of £3,000 from the original proposal, and
to loan to the council £44,2.50 free of interest for a

term of seven years. The initial outlay on the roads
could not be reduced, so to carry out the experiment
would necessitate increasing the council' s annual
payment for maintenance by £500 a year for the last

six years of the term, which would meet the sug-

gested reduction of £3,000 in the amount of the grant.

Upon this matter the County Roads and Bridges
Committee stated that the decision of the Road Board
to reduce their grant towards carrying out the
scheme for strengthening and improving the surface
of about 40 miles of main roads was disappointing,
but it was in the interests of the county ratepayers
that the scheme should be carried out, even with this
reduction of the grant by £3,000, and they recom-
mended that this be done.

Preservation of Timber.—Mr. A. E. Collins, city en-
gineer of Norwich, writes: "I understand there is a
method of timber preservation known as the ' Aksol

'

process. I shall be glad if any of your readers can
describe this, and state its known eiiects.

"

Additional Motor Fire Engines for Leicester.—Two
new motor fire engines have just been delivered at
Leicester. They are of the Merryweather petrol " Hat-
field " type, similar to one already in possession of

the brigade, which also has a petrol motor " first-aid
"

machine with a similar chassis, so that the four
machines are of interchangeable type. The pumps on
the new engines are each capable of delivering 350
to 400 gallons per minute, and a speed of over 30
mUes an hour can be attained. They each carry a
36-ft. ladder and 1,000 ft. of hose, with the usual acces-

sories, and accommodate eight or ten men.

Tests of Fire Extinguishers.—The British Fire Pre-
vention Committee, in continuation of their investiga-

tions with fire extinguishers, last week tested some
seventy-five fire extinguishers obtained from- various

public authorities and industrial concerns, where they
have been in use for periods of varying length, the

object of the test being to obtain some reliable data as

to the efficiency and the result of usage, the age of the

extinguishers ranging from one year to thirty years.

The attendance was limited to the representatives of

public authorities and others concerned. The tests

will be continued during the summer, and a report is

in course of preparation.
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INQUIRIES HELD.

Hillsborough R.D.C. (July 23id. Mr. Bainewall
Croftoii).—£11,777 fox' a fourth scheme of labourei-s'

cottages.—Mr. Wm. Sinclair, the clerk, stated that

the council came to the conclusion in August, 1912,

that a third scheme was necessary. It was proposed

to erect fifty-eight cottages under the jiresent scheme.

It was intended to acquire the land by absolute pur-

chase, compulsorily. Other witnesses examined were
Mr. A. Thompson, engineer ; the medical officers, and
applicants.

Kidderminster T.C. (July 25th. Mr. W. O. E.

Meade-King).—£600 for street improvements in Park
Butts, Mill-street and Comberton-hill.—Jlr. J. H.
Thursfield, town clerk, said the object in all three

cases was to carry out street widening, and in Park
Butts to remove an awkward corner. In Comberton-
hLLl the Great Western Railway Company were widen-

ing the railway bridge, and the council desired to

widen tlie street on the town side of tlie bridge. The
Worcestershire County Council were contributing to

the cost. There was no opposition to the proposals.

Long Eaton U.D.C. (July 23rd. Mr. T. C. Ekin).—
£10,000 for the extension of the electricity works.

—

Mr. E. Williams, clerk to the council, supported the

application, and said there was no opposition. The
surveyor, Mr. F. Worrall, said the council had bought
sufficient land for the improvement.

Manchester T.C. (July 25th. Mr. F. H. Tulloch).

—£8,500 for the extension of Piatt Fields.—It was

stated that it luid become necessary to consider the

question of enlarging the park so that the public

might have greater facilities for recreation. Recently

a favourable opportunity presented itself of acquiring

an additional 10^ acres at a price of £9,000. Piatt

Fields was in the centre of a somewhat populous dis-

trict, and on one of the principal car routes. The
nearest recreation ground was Birch Fields, which was
840 yds. distant, and 1,000 yds. away was Whitworth
Park.

Salford T.C. (July 28th. Mr. F. J. H. Coutts).—

£2,140 for the purchase of a site for a sanatorium

under the provisions of the National Health Insurance

Act, on a site at Marple.—Mr. F. Brocklehurst, on be-

half of the corporation, stated that on a subsequent

date the Local Government Board would be asked to

grant permission to the council to build a liospital, at

a cost of £15,000. The proposed site contained 52

acres.

York T.C. (July 29th. Mr. A. W. Brightmore).—

£4,522 for the purpose of laying out the Glen.Heworth,

at Nunnery-lane, and beautifying the south bank of

the river from Lendal to Scarborough bridges. All the

land is already acquired, with the exception of the

river bank, which belongs to the North-Eastern Rail-

way, who have agreed to grant a ninety-nine years'

lease. It is proposed to lay the land out with beds,

seats and trees, to pile the bank to prevent erosion,

and so make terraces and turf the slope to the piling.

at an expense of £2,.500.

APPLICATIONS FOR LOANS.

Birmingham T.C.—£6,300 for two cooling towers at

electricity generating station, and £13, .500 for works
of sewerage.

Cardiganshire C.C.—£790 for improvements at

public schools.

Criccieth U.D.C.—£4, .500 for building sLxteen work-

men's houses.

Exeter T.C.—£1.230 for the construction of public

conveniences.

Grantham R.D.C.— G700 for the erection of four

working-class dwellings.

Hendon U.D.C.—£32.048 for the purchase of land

for sewage disposal purposes.

Maryport U.D.C.—£2,800 for gas mains, and £2,600

for service pipes and meters.

Nuneaton T.C.—£4.50 for a new surface-water sewer.

Pebworth R.D.C.—£1,700 for the erection of ten

cottages.

Salop C.C.—£1,336 towards the cost of enlarging

the Shirlett sanatorium.

Sedgefield R.D.C.—£5,500 for workmen's dwellings.

Shrewsbury T.C—£2,354 for street improvements.

Stretford T.C.—£19,165 for the erection of two

schools.

Stockton U.D.C—£6,750 for works of conversion to

the water-carriage system.

Tame and Rea Drainage Board.—£1,400, further

loan in respect of railway siding at Saltley.

Wrexham R.D.C—£850 for sewer extension.

LOANS SANCTIONED.

Aberystwyth R.D.C.—£865 for sewerage works.

Bermondsey T.C—£8,682 for the electricity under-

taking.

Eastry R.D.C—£1,100 for the purchase of land for

a housing scheme.

Leigh-on-Sea U.D.C.—£875 for the purchase of

land for road widening purposes.

Lewisham B.C.—£2,295 for paving works.

Okehampton R.D.C.—£5.50 for workmen's dwel

lings.

Sandown U.D.C—£1,084 for laying out a public

garden and the erection of shelters and conveniences.

Shoreditch B.C.—£1,906 for the purchase of pro-

perty for road widening.

Southwark B.C.—For macadam and wood paving

works.

Stoke-on-Trent T.C.—£625 for street improvement

works.

Walthamstow U.D.C—£31,405 for paving works.

FORTHCOMINC INQUIRIES.

AUGUST. £

5 —Dawlish. For the provision of municipal

offices and depot (Mr. R. H. Bicknell)... 2,-500

5.—Okehampton. For a housing scheme

(Mr. H. S. Stewart) • .. 550

.•').

—

Sedgefield. For a housing scheme (Mr.

C. H. Eyles) 5,500

.5.

—

Wrexham. For concreting and the pro-

vision of a weighing machine (Mr. F. O.
' Stanford) ^,^85

6.

—

Felixstowe. For electricity plant (Mr.

H. R. Hooper) ^,729

G.

—

Halifax. For works of sewerage (Mr.

W. O. E. Bleade-King) 7,7.57

6.— Hastings. For paving, groyne, shelter-

seats and the erection of cottages (Mr.

"\V. M. Cross) 2.272

6.—Sutton Coldfield. For a drainage scheme

(Mr. M. K. North) 2,2.50

0.

—

Northam. For private street works (Mr.

R. H. Bicknell) 3-50

7.

—

Cosford. For a housing scheme (Mr.

Courtenay Clifton) 740

7 —Hazel Grove. For the purchase of coun-

cil offices (Mr. M. K. North) 1,200

7.

—

Kiveton Park. For sewerage and road

works (Mr. W. O. E. Meade-King) ... 1,680

7 —Rochdale. For road improvement pur-

poses (Mr. F. H. Tulloch) 930

7.—Sevenoaks. For water supply purposes

(Mr. W. M. Cross) 1,525

S.

—

Bakewell. For works of water supply

(Mr W. O. E. Meade-King) 1,200

8 —Blackburn. For road improvement pur-

poses (Mr. F. H. Tulloch) 9,980

8.— Hambledon. For works of sewerage

(Mr. W. M. Cross) —
S —Marple. For the purposes of a refuse tip

(Mr. M. K. North) 2,300

8 —Rochford. For private street works (Mr.

F. O. Stanford) -^,200

9.

—

Crewe. For street and sewerage works

(Mr. F. H. Tulloch) 1,110

12.

—

Bangor. For hospital extension (Dr.

Morgan J. Rees) 600

12.

—

Oxenhope. For road widening purposes

(Mr. F. H. Tulloch) 500

20.

—

Cambridge. For hospital extension pur-

poses (Dr. F. St. George Mivart) ... 6,576
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The following are among the more important fio-

jected works of which particulars appear below:

Buildings—Bethnal Green, Coventry £15,400, East

Riding £50,000, Leyton. Portsmouth £20,150, West
Sussex £13,000; housing and town planning—Staffer 1

:

roads and material— Cardiff £28,000. I.. ' isham

£16,327, Woolwich £21,158: sewerage and sewage dis-

posal—Birmingham £13,500, Doncaster; water, gas

and electricity—Birmingham.—Particulars of other

works projected will be found on our "Local Govern-

ment IJoard Inquiries" jiage.

BUILDINGS.

Beckenham U.D.C.—The question of providing

pavilions at the recreation grounds is under considera-

tion.

Bethnal Green B.C.—The General Purposes Com-
mittee have selected a site at the corner of Cambridge-
road and Parniitev-street as suitable for the erection

of a public library, towards which Blr. Andi-ew Car-

negie has promised £15,000. The site has a frontage

of 88 ft. to Cambridge-road, and covers a superficial

area of about 13,611 ft.

Bradford T.C.—The provision of a smallpox hospital

for twelve beds is recommended by the Health Com-
mittee.

Bristol T.C.—It is proposed to build a new infants'

school in Victoria-street, St. Phillip's Marsh.

Cardiff T.C.—The proposed scheme of a covered bath
for Canton has been dropped for the present.

Chester T.C.—The amended plans of the city sur-

veyor, Sir. W. M. Jones, of a pavilion for consumptive
patients has been submitted to the Local Government
Board.

Coventry T.C.—The council have sanctioned a

scheme, estimated to cost £15,400, for bath extension,
j

the proposal being to have the swimming pond at Pool
Meadow, and erect a series of slipper baths in the

suburbs.

East Riding C.C.—It has been agreed, subject to

certain conditions, to contribute one-third of the nett

cost of the construction of a toll bridge over the river

Ouse at Booth Ferry, (uovided the total cost does not

exceed £50,000.

Kingston-on-Thames T.C.—The Bonner Hill-road
school is to be enlai-ged at a co.st of £3,000.

Leeds T.C.—A sub-committee have approved the
proposed utilisation of the whole of the existing beds
on the smallpox hospital estate at Killingbeck for the
treatment of cases of tuberculosis, and recommend
that a temporary hospital, adequate for the treatment
of twenty cases of smallpox, should be provided on a
selected site west of the existing buildings.

Leyton U.D.C.—The surveyor, Mr. E. H. Essex, has
received instructions to prepare plans for a new fire

station at Harrow Green.

Midlothian C.C.—In connection witli the county
sanatorium now in course of building it has been de-
cided to erect in the meantime a number of shelters
for tuberculous patients at a cost of about £100.

Portsmouth T.C.—Tenders are being invited for the
proposed hostel at the training college, the estimated
cost of which is £20,150.

Pudsey T.C.—The council have adopted a scheme
for a swimming bath, fire brigade station, superin-
tendent's house, and surveyor's offices, at a cost of
about £3,000.

Sedgefield R.D.C.—The hospital is to be enlarged at
a cost of about £320.

Stafford T.C.—£1,625 is to be paid for property in
Eastgate-street, for the enlargement of the borough
hall, and a tender of £1,885 has been accepted for
the construction in the line of the proposed new road
from Lichfield-road :if a ferro-concrete bridge over
the river, aiul f)f five storm valve culverts.

West Sussex C.C—Alterations are to be carried out
at the county asylum, at an estimated cost of £13,000.

HOUSING AND TOWN PLANNING.
Birmingham T.C—A special committee has been

appointed for the purpose of investigating the present
housing conditions of the poor of the city.

Criccleth U.D.C.—-Plans have been approved of six-

teen workmen's houses, which it is proposed to build

in blocks of four.

Evesham R.D.C.—Plans are to be prepared for a

housing scheme at Offenham.

Lanarkshire C.C.—The Middle Ward District Com-
mittee have decided to make application to the Local
Government Board for Scotland for authority to pre-

pare a town planning scheme for Shotts and Dykehead.

Market Bosworth R.D.C.—Land has been purchased
at Markfield for the erection of twelve houses.

Pontypool U.D.C—The council have adopted the
following resolution: "That the Local Government
Board be written to urging an alteration in the law
allowing architects, being members of the council, to

submit to the council plans in their professional capa-

city, such being inimical to the proper and free work-
ing of the Housing and Town Planning Act."

Stafford T.C.—A tender amounting to £10,248 has
been accepted for the erection of sixty working-class

dwellings in Bachwalls Suilt, Coton Field, and on the

Lammascotr estate.

PARKS AND OPEN SPACES.

Bath T.C.—A piece of ground is to be set apart in

Alexandra Park for a bowling green.

Brixham U.D.C—The surveyor, Mr. J. Silley, has
reported that the cost of the bowling green and tennis

court was £291. Mr. Saunders congratulated the

surveyor on his estimates, and the manner in which
he had carried out the work.

Grange (Lanes) U.D.C.—Mrs. Dearden, of Grange-
iiver-Sands, who recently gave to the town a public

clock, has purchased Yewbarrow Cragg and handed it

over to the council as a gift to Grange for all time.

Yewbarrow Cragg, a favourite spot with residents and
visitors, consists of about 24 acres.

Luton T.C.—It is proposed to acquire 7 acres of

land, at a cost of £2.100, for the purpoe of a recrea-

tion gmund.

REFUSE COLLECTION AND DISPOSAL
Hull T.C.—The Works Committee have been autho-

rised to purchase such horses as may be required for

putting into force the decision of the council to under-
take the cleansing and cartage by direct labour. It

was stated that sixty horses would be required, and
the price mentioned by a member of the committee
was between £40 and £60 per horse. An expenditure
of over £3,000 is contemplated.

ROADS AND MATERIALS.

Bedwellty U.D.C. — Tlie tender of Jlr. James
Lawrence. Bargoed, at £1,157, has been accepted for

the construction of a new road from St. David's Church
to Fairview, Pengam.

Bingley U.D.C.—It has been agreed to widen Carr-
lane at a est of £200.

Bristol T.C.—It is proposed to expend £1,560 on
various road widenings.

Cardiff T.C—In regard to the relaying of the tram
lines and wood paving of the chief streets, a deputa-
tion from tlie Works Conunittee liave visited several
cities and towns with a view to obtaining information
to guide the committee on the subject of direct labour
V. contract. As a result of their report the committee
unanimously decided to recommend the council to have
the work done by the employment of direct labour,
and, further, that soft creosoted wood, in preference to

hard wood, should be used for the paving. This will

reduce the original estimated cost of about £37,000
to about £28,000. The committee also decided tliat

the city engineer, Mr. W. Harpur, should have abso-
lute control of the work of relaying the wood paving
and the tram lines, with power to engage and dismiss
employees.

Cardiganshire C.C—A scheme is to be submitted to
the Road Board for a new road from New Quay to
Llanarth.

Chislehurst U.D.C—Tarring work is to be carried
out at a cost of £110.
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Clogher U.D.C.—The council have resolved to re-

scind their no main roads resolution in order to allow

the county council to avail themselves of the offer

of the Road Board for improving main roads in the

county.

East Ham T.C.—Estimates of £2,457 have been sub-

mitted for making up three new roads.

Falmouth T.C.—The borough surveyor, Mr. J. S.

Walton, has received instructions to prepai'e plans

for widening part of the High-street.

Herts C.C.—Conditional upon the Hitchin Rural
District Council contributing £187 towards the cost, it

has been decided to widen part of the London-road at

Knebworth.

Islington B.C.—It has been agreed to carry out
paving works during the ensuing half-year at a cost

of £3,327, to be met out of the special paving fund.

Leeds T.C.—The Improvements Committee recom-

mend the expenditure of £810 upon property for the

jjurpose of street improvements.

Lewlsham B.C.—It is proposed to pave with wood
Bromley-road from Rushey Green to Beckenhara-lane,
along the route of the tramways, at a cost of £16,327.

—The Road Board have decided to increase their grant

towards the cost of resurfacing the roads along the

motor-omnibus routes from £5,000 and £6,000, in

addition to lending the council £3,000 free of interest

for one year.

LIndsey (Lines) C.C.—The Road Board have written
to the Highways Committee that they would be glad
to consider the route to be adopted for traffic on the

east and west sides of the river Trent at Keadby with
a view to contributing a portion of the sum required

to enable the roads to be widened and strengthened,
so as to bear tile future traffic when tlie Keadby Bridge
is opened. Tlie council have appointed a sub-com-
mittee to view the locality and report on the best
route.

Llandudno U.D.C—It has been decided to adopt the
plan of carrying future extensions of tlie promenade
opposite Queen's-road, Craig-y-don, in a curve in the
direction of the sea, in order to impro\e the promenade
roadway at that point, where there is a dangerous
curve. A committee had approached the owners of

certain ))roperty with a view to acquiring land for

road widening from them, but it was found that it

could not be obtained without heavy cost.

Mountain Ash U.D.C—The surveyor, Mr. W. G.
Thomas, has been asked to inspect the private streets

(if Abercynon with a view to improvements.

Omagh R.D.C.—Mr. J. W. Leebody. county sur-
veyor, rei ently submitted a report in which he urged
the council to rescind the " no main roads " resolution
passed in 1911, in order to enable the council to take
advantage of the Road Board grant for tlie improve
ment of main roads. The council, however, refused to

adopt Mr. Leebody 's suggestion, reaffirming tlie reso-

lution of 1911.

Twickenham U.D.C—The tender of the Trinidad
Asphalt Paving Company has been accepted for the
resurfacing of Cross Deep at Ss. 2d. per square yard,
and for the maintenance of the surface for ten years
at SJ^d. per square yard, subject to contributions from
the Middlesex County Council and the Road Board,
and tn their approval of the tender.

Wednesfield U.D.C—The surveyor, M. T. F.
Pickering, has received instructions to prepare an
estimate of the cost of a proposed improvement at
Rookery-street.

Woolwich B.C.—It is int^'uded to expend a sum of

£21,158 on paving work on the main road from Lee
Green to New Eltham. and the London County Council
have sanctioned the borrowing of £8,098 for fifteen
twelve and ten years. The Road Board will advance
the council £7.000 free of interest towards the total
cost.

SEWERAGE AND SEWAGE DISPOSAL.
Birmingham T.C—The Public Works Committee

have been authorised to lariy out a seweiage scheme
for dealing witli the district along the Warwick-road
from Stratford-rfiad to .\cock's Green Village, at an
estimated cost of £13,500.

Doncaster R.D.C.—The question is under consider.n-
tioii of enlarging the Conisborough sewage dispoisal
works.

Grimsby T.C.—The Sanitary Committee recommend
the council to provide public conveniences on various
sites.

Hailsham R.D.C.—The council have made applica-

tion to the Eastbourne Corporation for a conference
to discuss the question of joining up the Polegate-
Willingdon sewerage system with the sewer now being
laid in Lottbridge Drove to take the Hampton Park
sewage to the sea outfall.

Lindsey (Lines) C.C—Permission has been granted
the Visiting Committee of Bracebridge District Asylum
to enter into a contract to purchase 36^ acres of land
adjoining their sewage farm at Bracebridge Heath, at

a cost of £1,825.

Lowestoft T.C.—A conference has been proposed with
the Oulton Broad Urban District Council with respect

to the suggestion for a joint drainage scheme.

Mytholmroyd (Yorks) U.D.C.—A scheme is to be
carried out for the junction of the sewers of the Wads-
worth-lane portion of the district with the sewers of

the Hebdeii Bridge area, subject to the sanction ot

the Local Government Board.

Wrexham R.D.C.—A subcommittee that has made
investigations have decided that a system of drainage
is necessary at Coedpoeth, and the parish council are

to be asked for their suggestions in the matter. The
sanitary engineer, Mr. J. Price Evans, has submitted
alternative schemes for the drainage of Gwersyllt

—

one to cost £8,000 and the other £8,400—which have
been referred to the Health Committee.

WATER, CAS, AND ELECTRICITY.

Alloa T.C—A scheme for the extension of the gas-
works is to Vie cai-ried out at an estimated cost cf

CS.OUIJ,

Belfast R.D.C.—The council have agreed to apply to

the Local Government Board for sanction to the pro-

posed loan of £1,800 for additional mains, and enlarg-

ing and fencing reservoirs in connection with the
Whiteabbey water supply.

Bideford T.C—The tender of Messrs. Stowe & Co.,

at £5,782, has l)een accepted for carrying out con-

tracts 2 and 3 in connection with the augmentation
of tlie water supply.

Birmingham T.C—The council at a meeting on
Tuesday last agreed to aiiply for a Provisional Older
to permit the Local Government Board to sanction

loans from time to time to carry out the construccion
of waterworks already authorised. Alderman Lloyd,
on behalf of the Water Committee, urged the neces-

sity for a further supply from Wales, and fore-

shadowed large expenditure in the next few years.

\ third pipe from the Elan Valley, he said, could

not be delayed much longer, and the aiuonnt to 1 c

expended in the next five years would probalily 1 c

found to be £700,000,

Cardiff T.C—The Electric Lighting and Tramways
CoiiiMiittee have received authority to instal 225 auto-

matic controllers in connection with the street lamps
in the Koatli district, at a cost of about £350. The
iji.-^tallation is by wa,v of experiment, but it is ex-
|ieetcd that the system will in due course be extended
throughout the city.

Clones (Co. Monaghan) U.D.C— The question of

providing an auxUiary supply from Corconnolly Lake
has been considered. It was estimated that this

would cost over £3,000, and it has been decided to
ask the Local Government Board if they were prepared
to sanction an extension of the council's borrowing
powers for the purpose of carrying it out.

Fife C.C.—The following contracts have been ac-
cepted by the Kirkcaldy District Coinmittee for the
new waterworks at Glenfarg: Erection of reservoirs

and iiipe-layiiig, ^Messrs, .Jackson & Ander.son, Edin-
I'ui-gh. £61,728; pipes, Messrs. Robert jM'Laren i.^

Co,. Glasgow, £8,187, The clerk explained that this

was about £5,000 more than the Parliamentary esti-

mates, due largely to the rise in the price of mate-
rial... and wages,

Westbourne (Sussex) R.D.C—.\n agreement has
been signed with the Chichester Corporation for a
water supply for Bosham. Tlte sum of £800 for the
laying of the mains was estimated on the prices of

materials several years ago, and owing to the general
increase in prices it is doubtful whether the amount
will cover the cost.

Tame and Rea District Drainage Board.—This
authority accepted on Tuesday last the following
tenders: Mr, W, Thorpe, £7,685 for the construction
of bacteria beds ; the Clay Cross Coal and Iron Coni-

I any, £2,685 for the supply of pipes for bacteria beds.
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PERSONAL.

Mr. J. H. lodd, Penrith, has been appointed assist-

ant, highway surveyor to the Settle Kural District

Council.

Mr. F. N. Clarke, surveyor to the Haverhill (.Norfolk)

Urban District Council, has been voted an increase

of salary.

Mr. J. E. Haynes, surveyor to the Stroud Rural

District Council, has had his salary increased to

i;225 per annum.

Mr. T. H. Lifrhbody, m.s.a., surveyor and inspector

to the Hemel Hempstead Rural District Council, has

had his salary increased from £150 to £195 per annum.

Messrs. Charles Aburrow, m.inst.c.e., Johannesburg,
and W. H. Makepeace, borough sewage engineo-r, Stoke-

on-Trent, have been elected members of the Royal
Sanitary Institute.

Mr. P. H. Wakefield, assistant borough surveyor

of Harwich, has been appointed engineering assistant

in the Worcester city engineer's office. Mr. Wakefield,

previous to going to Harwich, held appointments at

Finchley and Frome. He is an Associate Member of

the Institution of Civil Engineers and of the Institu-

tion of Municipal and County Engineers.

Professor Wm. A. Bone, d.sc, ph.d., f.k.s.. Pro-

fessor of Chemical Technology, of the Imperial College

of Science and Technology, inventor of the Bonecourt
system of fiameless incandescent surface combustion,
and technical adviser to Bonecourt Surface Combus-
tion Limited, has been awarded by the Franklin In-

stitute of Philadelphia the Howard N. Potts Gold
Medal for distinguished work in science or the

mechanic arts in recognition of his work on surface

combustion, upon which subject he gave a lectiire

before the institute on October 30, 1911.

Mr. R. T. Hird, engineer director of the Callao ^Muni-
cipality, has left Peru on a three months' furlough
to England. The work Mr. llird has carried out
during his eight years' service (in tlie first place as

chief sanitary engineer), says the Lima West Coast

Leader, has been often difficult and arduous, and he
has encountered and successfully overcome some very
knotty engineering problems. On his return Mr. Hird
expects to carry out fiirther plans in connection with
the sanitation of Callao. At the present time addi-
tional waterworks are being constructed in Chivato,
and following this the important question of house
connections will come before the engineer director and
his staff for solution. At the present time about 1,000

such services have been installed, and are now in
operation.

Mr. Deputy A. C. Morton, m.p., chairman of the
Special Reception Committee appointed by the Corpo-
ration of the City of London to carry out the arrange-
ments for the entertainment of the recent Road Con-
gress, was on Wednesday last, at the Guildhall,
presented by his colleagues on the committee with a
handsome gold watch in recognition of his services
in this connection. In the course of the proceedings
Sir George Gibb, chairman of the Road Board, said
the Road Congress was a very important gathering.
When they thought how best to associate the congress
with the best traditions of British hospitality they
naturally turned to the City of London, and the unani-
mous voice of all present was that the entertainment
was altogether delightful, marked by that dignity,
beauty, lavishness, and trained organisation that they
always found at City entertainments.

FOR OTHER ADVERTISEMENTS
8oe End of Paper.

pIVIL ENGINEERING GRADUATE (28) of
^^ Indian University, 7J years' experience in Public

'

Office in large town; good leveller, surveyor, estimator,
calculator; has constructed roads, buildings (ordinary
and reinforced), storm-water drains, sewers, &c.

; good
testimonials. Would give services free for British
experience.—Box 1,284, office of The Surveyor 21
Bride-lane, Fleet-street, E.G. (684)

ID OAD FOREMAN.—Wanted by the Lyme Re-is-LV Corporation, competent Working Road Forenian
to act under the Surveyor for the Construction and
Maintenance of Roads, &c. State age, wages re-
quired, and full particulars in writing to the Town
Clerk, Lyme Regis, by August 9th. (687)

A FIRST-CLASS LAND SURVEYOR seeks
•^^ temporary engagement. Triangulation, level-

ling and contouring a speciality. Good draughtsman;
thorough knowledge of office work and preparation

of plans; would undertake revision or extension of

ordnance maps. Moderate salary.—Address Box
1.285. office of The Suhvetor, 24 Bride-lane, Fleets

street, E.G. (688)

URBAN DISTRICT COUNCIL OF
ALTON.

SEWERAGE WORKS.
Tenders are invited for the supply of the following

:

(1) Cast-iron Pipes, Junctions, &c.

(2) Bricks.

(3) Portland Cement.
(4) Lead and Sundries.

Forms of Tender, which must be returned and com-

pleted on or before the 6th August, to be obtained from

Mv. G. Bertram Hartfree, the Surveyor to tlie Council.

W. BRADLY TRIiMMER,
Clerk to the Council.

The Town Hall, Alton.

July 29, 1913. (686)

WOOD GREEN URBAN
COUNCIL.

DISTRICT

TEMPORARY ENGINEERING ASSISTANTS.

AMENDED ADVERTISEMENT.
.4pplications are invited for the post of Temporary

Engineering Assistant for a period of about six

months, at a salary of 2i guineas per week.
Municipal engineering experience will be essential,

and preference will be given to candidates having
experience in town planning schemes.
Any further particulars required may be obtained

from Mr. C. H. Croxford, Engineer and Surveyor.

Applications, on Forms provided, to be sent to tlie

undersigned on or before noon on Saturday, 16th

August.

WM. P. HARDING.
Clerk of the Council.

Town Hall,
Wood Green.

July 31, I'.UK. (68!l)

"DOROUGH OF WIMBLEDON.
-^ The Corporation of Wimbledon invite apijlica-

tions for the position of .\rchitectural Draughtsman
in the Borough Surveyor's Drawing Office. Age of

applicants not to exceed 30 years.

The person appointed must be experienced in

structural details and quantities. The salary offered

is £90, rising to £120 by annual instalments of £10,

subject to satisfactory service.

Applications, addressed to the Chairman of the

Highways Committee, on Forms to be obtained from
the Borough Surveyor, Town Hall, Wimbledon, must
be delivered not later than noon on Tuesday, 12th

August next, at the Town Hall, Wimbledon.
(By order)

A. STEELE SHELDON,
Town Clerk.

Town Clerk's Office,

Wimbledon.
July 29, 1913. (686)

"DOROUGH OF HARWICH.
-^ ASSISTANT SURVEYOR.
Applications are invited from suitable persons for

the post of Assistant Surveyor.
The salary offered is at the rate of £120 per annum.
The person appointed will be required to devote

the whole of his time to the duties of the office.

Applications, in candidate's own handwriting,
stating age, experience and qualifications, and accom-
panied by copies of not more than three testimonials,
sealed and endorsed " Assistant Surveyor," must be
delivered at my Office not later than August 13th,
1913.

F. HAROLD FRENCH.
Borough Surveyor.

41 Church-street,

Harwich,
Essex. (690)
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Royal Sanitary Institute Congress at Exeter.
THE CONFERENCE OF MUNICIPAL ENGINEERS AND SURVEYORS.

The following was among tlu- papers which came
before the conference of engineLi> and surveyors; at

tlie recent congress of the Royal Sanitary Institute

at Exeter :—

•

MARINE BATHS, WITH SPECIAL REFERENCE
TO THE niOrOSED MEDICAL BATHS

AT TORQCAY.
By Henry A. Gakrett, assoc.m.ixst.c.e.,

Uorougb Engineer and Sui'veyor, Torquay.

Every health resort in this country with an eye

to its own special attractions and natural opportuni-

ties niust make the most of these attractions if they
are to retain their popularity, and municipal engi-

neers are a body of men deeply concerned in the de-

velopment of all matters which have for their object

the improvement and maintenance of the iJublic health

—especially in the districts they represent. The
author having made the subject a special study, and
having also been engaged in the preparation of the

lircliniinary stages of an important scheme which has
for its object the construction of a somewhat exten-

sive and complete installation of marine baths, to

include medical and electrical baths of various kinds,

and a large swimming bath, feels that a discussion

on tlie subject may prove of interest and profit. . . .

Contemporaneously with the increased attention to

means of bathing for the poorer classes, there has been
a greater desire for accommodation for those who can
afford it, and a desire for developing on scientific

lines the advantages to be obtained fiom not only
mineral springs, but from sea water also. Hence the

aullior's special reference to the proposed installation

of medical baths by the Corporation of Torqua}'. Sea
batiis, both h(it and cold, have, it is true, been in

existence at Torquay for many years, but these in

no way meet modern requirements, and therefore it

is not surprising that their comjilete reconstruction
has been determined. It does not follow that the
existence of a mineral spring is essential to the
methods of treatment. There are many valuable
treatments which can be developed from the use of sea

water, and which the medical profession now favour.

These treatments can be as efficaciously carried out at

Torquay as anywhere in the kingdom ; indeed, the

presence of an unlimited tidal water surrounding the
building which, as ordinary baths, has existed so many
years, gives the scheme an enonnous and unusual ad-
vantage at the start. Realising these facts, and
jiossessing the beautiful site of tlie existing baths
saloons, supported by the medical profession, and also
having secured the services of an eminent baths expert
as architect, led the corporation to embark upon the
construction of a complete system of medical baths
and a swimming bath, which, with the most attractive
covered promenade on the front, commanding the
finest views of Torbay, give it a charm which may be
said to be almost unique. ... It only remains to

obtain the sanction of the Local Government Board
to the proposed expenditure of £15,000 to carry out
the work immediately.
The installation will include the hot-air treatment

in various forms, " Aix " and "Vichy" and other
douches, " light " and " heat " baths and the " deep "

and special " reclining baths." Every bath will be
provided with two dressing rooms, and will also be
duplicated—that is to say, separate wings are to be
set apart for ladies and gentlemen, so that a continuous
round of baths may be given to both sexes. ... It
is also hoped to make a special feature of the " sea-
weed " bath.

Realising that no baths would be complete without
a swimming bath, it has been determined to construct
one in conjunction with, but quite separate from, the
medical batlis. The bath will have a water area of
90 ft. by 35 ft. wide, with forty-six dressing boxes and
promenade gallei-y over. . . . This paper would not
be complete if the author did not touch upon one or
two of the difficulties which will have to be faced, the
chief of which will be the selection of materials for
the construction of the baths and bathrooms. The
best material, of course, is marble in the form of slabs,
but this is a very expensive item. Various kinds of
tiles have been used in the existing baths, but the

action of tlie steam from tlie liot sea water has in a
very short time entirely destroyed these tiles. A
sjjecial vitreous tile, which at t!ie present time is
undergoing tests, will, if found satisfactory, be used.
Sea water, when raised to a high temperature, leaves
a considerable deposit of salt, and trouble might be
experienced in the circulating system. The hot sea
water will require to be carried to the mixing boxes
in the douche rooms, and experiments are now being
made with a view to introducing tlie most satisfac-
tory system of distribution.

DISCUSSION OF MR. GAI! RETT'S PAPEl!.
Mr. W. KAVEr.u;uY(Uubliii)said he had liad a good

deal of exi.erience in regard to ballis in Ireland, and
was now engaged for a large scheme near Dublin in
which the principal swimming bath was to be IGO ft
long, and the ladies' bath would be 130 ft. long while
both baths would be GO ft. wide. In this case they
had to pump in, but in other cases they had changed
the water by gravitation. They had not gone in for
medical baths except hot salt-water baths, which they
found highly appreciated, and what was of great im-
portance was that they were higlily remunerative.
He thought the idea set forward in the paper was
capable of being developed very largely in many inland
towns, where there were no facilities at present for
bathing.

Jlr. H. TERcy Boolnois (Westminsttr) said sucli a
paper showed how the work of tlie muiucii>al engineer
was constantly extending. He quite agreed as to the
\alue of sea water. He Iiad had a cold water batli
nearly all his life, and had one every day, and he often
wished that it was sea water, which, he'tliought, acted
on the body in a way that fresh water did not. Thev
knew how Jlr. Garrett had improved Torquay, and
how everything he did was done well.

Mr. Garrett, in reply, referred to the fact that
twenty-three years ago Mr. Boulnois gave him a
strong recommendation for his post at Torquay. They
in Torquay hoped the installation would be a source
of revenue, but they were prepared to risk any loss if
it would bring more people to the town.

(To he continued.)

Public Lighting in Birmingham.—The annual iv
port of the city engineer, Jii-. H. E. Stil^oe
-M.ix.sr.c.E., states that the total expenditure on
Iiubhc lighting in Birmingham during the year 1912-13
was £46,SS3, this sum including gas, wages, repairs
painting of lamps, and so forth.

'

Councillors and Fanciful Schemes.—Some members
of the Cardiff Corporation are ( the .you/A Wales Daily
.V» w< states) beginning to realise that there is far too
great a tendency to call upon head officials to make
reports and present estimates, and so forth, for
schemes which do not come to a head. It has been
pointed out that these things involve a waste of time
in the various departments and some amount of cost,
and there is a feeling that there should be some limit
to the calls upon the officials for reports upon schemes
which sometimes are merely fads and fancies.

Rural Housing.—The National Land and Home
League, of which Lord Henry Bentiiick, m.p., is presi-
dent and Lord Saye and Sele chairman, has addressed
to the Prime Jlinister a memorial urging the imjiort-
ance of fresh legislation for dealing with rural housing.
The memorial states that as a result of a circular letter
addressed to the rural district councils of England
and Wales last year. 182 councils replied that cottages
were required in their districts, 2G1 councils replied
that cottages could not be built without placing a
burden on the rates, and 109 councils declared them-
selves in favour of State aid for building. The
memorial expresses its ajiproval of the principles em-
bodied in Sir Randolf Baker's Housing Bill, which
l>assed its second reading by a majority of 140 last
April, and points out the obvious advantages of a
grant in aid in respect of the annual loss instead of a
capital grant to local authorities.
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Third International Road Congress.
THE CONSTRUCTION OF MACADAMISED ROADS.

Sir John Macdoiiuld luesided at the meeting of the

sub-section in wliifli consideration was given to tlie

construction of macadamised roads Ijouml witli

tarry, l)ituuiinous, or asplialtie nietliods.

The Chairman said, witli regard to the haso m
foundation, the macadam nuist in the end rest on
the natural soil. It was not so much a question of

nuiterial as of .securing that there should be no
water working its way into the bearing crust of the

road. Perfect drainage was essential. Tlie road

crust must be above the surrounding level, so that

it could be kei)t free of water. In many
cases no built foundation was necessary. Great
advance had been made in determining the best

mode of forming and settling the road crust, and in

fixing thicknesses according to the character and
extent of the traffic. The points of importance were
that hard material should be used, and the size to

which it should be broken carefully determined, in

which matter the question was included whether
material broken to different sizes should be used in

laying down the layers of the crust. Then there was
the binder to be used to hold the hard material

together, so as to keep the surface flat and unliroken,

and. above all, to exclude water—that enemy of the

road—from penetrating into the crust. The minimum
camber permissible to ensure the surface water pass-

ing to the side drains was another point to be con-

sidered. Tliey also had to bear in mind the care of

the road after construction, and principally the im-
portance of attending at once to any defect, however
small, that might show itself in the smface. Modern
road surfaces aomitted, as water-bound surfaces

never could, of small wounds or depressions in the
road being dealt with at once, and effectively, so

that the surface could be kept as good in every
respect as it was when first laid down. Lastly,

the point to be considered was. Could an effective

cohesive pad or carpet be laid over the crust which
would keep out water and have a resiliency and
weaken the effects of the blows of horses and
vehicles, so as to make the running easy without
transmitting violent shocks, to the discomfort of

travellers and injury to goods ?

Mr. J. Walkeh Smith (Local Government Board.
Edinburgh'*, the general reporter on the papers
submitted, said there could be no doubt about the
great interest that attached to the subject. As
general reporter he received reports from twelve
different countries. Firstly, there was the general
question, which was a most important one. It was
briefly stated, thus : What were the best methods and
materials for the construction of bituminous-bound
roads .' This was a most comprehensive question,
and it was subdivided into sixteen specific questions,
which could be regarded as component parts of the
whole question. He claimed that the full substance
of these resolutions was contained in the reports sub-
mitted to him for review, and that they were a reflex
of the general consensus of ojiinion. In searching the
reports he found that there were about seventy different
methods which were sulimitted as the best solution
of the problem of constructing bituminous-bound
roads. Some considered that tlie problem would be
best solved by the surface tarring of an ordinary
water-bound macadam road. Others pinned tlieir

faith to the iienetration system of construction.
Others could find no good at all in the penetration
system, but held a great opinion of the mixing
methods. Some considered that the ideal binder
would be found in tarred compounds. Others, again,
thought that the ideal binder would be found in
natural asphalts or petroleum residuals. Some
thought that the best aggregate to use would be soft
stone, or limestone, or slack. Others thought that
the best material would be the hardest available
stone. Some thought it would be better to mix one
material at a depth, others thought it better
to mix it on the site. It therefore liecame
obvious to him that at the present time it

was impossible to give an answer to the general
question, and that they had not arrived at
tlie end they had in view. Satisfied in that respect.
he considered whether there was not agreement as
to tlie means to an end. There he found he was on

much better ground. He found that there was general

agreement that the bituminous method of construc-

tion offered a whole range of methods and materials

which would meet the enormous range of conditions

which a road had to meet, both climatic and under

traffic. He found that there was considerable desire

to pursue this subject in the true spirit of inquiry.

It was desired to obtain facts and figures, and re-

liable and comparable information as to the behaviour

of various kinds of bituminous-bound roads under
certain conditions. There was, in fact, a desire to

comply with the requirements laid down by Mr.
Lloyd George in his opening address to the congress,

in which, speaking as an economist, he said that a

road should be neither too well constructed nor iii-

.sufficiently well constructed, because both were ex-

travagant, but should just adequately meet the con-

ditions it ought to bear. He was able to draft a

general conclusion, as follows:—
' By the use of tarry, bituminous, or asphaltic

liinders we may obtain a number of different forms

of road crust, which may be employed with advan-

tage, according to the various conditions of the

road as regards traffic, locality and climate. The
exact value and duration of life of these various

road crusts, taking into account trafiic and climate

conditions, remain to be determined. For this pur-

pose it is advisable to draw u[) a uniform system
of tests, measurements and records under the fol-

lowing headings : (1) Physical and local conditions

(plans, cross-section, slopes, camber, foundations,

subsoil)
; (2) materials employed, petrological

analysis, dimensions, composition of the binding
agent; {2a) method of construction, date of con-

struction ; (.3) census of traffic on the section under
review

; (4) climatic conditions affecting the road

;

(5) periodical measurement of wear; (6) periodical

examination of the state of the road crust ; (7)

actual cost of the road crust (a) as regards cost of

construction, (ft) as regards maintenance cost."

There was nothing novel in the recommendation.
It was foreshadowed at the Brussels Conference. The
particular conclusions were as follows:—

" Fouiulatioiis and diatiiage.—Confirming the conclu-
sions adopted in 1910 by the Second Congress
(Brussels Second Question), which called attention to

the advantages of a dry foundation and a sound sub-
soil, the congress especially insists upon the great
importance of efiicient foundations in the case of

road crusts bound with tarry, bituminous or
asphaltic binders, for the following reasons: (1)

The road crust being expensive, it is important to

give it a base which secures stability. (2) As the
weight, sjieed and intensit}' of the traffic continually
tend to increase on roads considered worthy of such
a cru.st, it is best to provide a foundation which has
been so constructed as to secure the best jiossible

conditions of resistance to wear.
** Sizi'i and sha/tf--^ of hrol-en stoiie fur bituminous

hound surface crust.—(1) When an ordinary macadam-
ised road crust is constructed with a view to being
tar-sprayed it should be constructed of hard metal,
with sharp edges, and broken as nearly as possible
to a cube of the dimensions of from 4 to 6 cm. (2)

In the case of tar, bituminous or asphaltic
macadam, carried out by the mixing process, the
dimensions of the metal must be so selected and
graded as to form a compact road crust with the
fewest possible voids. The dimensions of the largest

metal may vary according to the nature of the stone
and of the traffic. When the process of construc-
tion employed requires more than one layer of

material, the upper layer or wearing crust must
be formed of smaller metal. (3) In respect of tarry,

bituminous or asphaltic road crusts constructed by
the penetration process, the trials and tests now
being carried out in various countries should be
continued, taking care only to employ metal of as
cubical a shape as possible, and with sharp edges, at
any rate for the portion of the road crust nearest
the surface.

" Use of partially-worn materials in bituminous bound
surface crust.—By carefully eliminating all particles
of mud and organic matter, it is possible to success-
fully make use of partially worn materials, on con-
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dition that they ;ue not eniiilciyed for the surface

of the road crust.
" Udative impoiiamr uf /lalc/ihu/, rc/iairx an.l perioili-

cal reni-wals (if surfarr iru-'t.— It is agreed tluit it is

ahsohitely necessary to carry out repairs, in the case

of all tarry, bituminous and asphaltic road crusts,

inimediately the necessity for them arises.

''Extent of wear piimltxihle. hi-fore renewal nf Mirfaee

coating.—The complete renewal rendered necessary

by wear must be carried out immediately the dei)t)i

of the road crust is below a j^iven limit of safety,

or when its waterproofing qualities have become so

poor that the road will unduly suffer from climatic

conditions.
"Tests and c/iemlral anali/six of larri/. hiluininoux anil

n.*lihaltir eomjwumlx.—The advantages of analysis and
methodie'al laboratory tests and their necessity in

the case of bituminous binders are unanimously
recognised. It would be of advantage to obtain

uniformity: (1) as regards the specifications of the

principal characteristics of tjiese binders; (2) as re-

gards the methods of testing.
" Climatic effects causini/ slippiriness of the romlwa]i.—

Remedies.—It appears to be generally agreed that

certain tarry, bituminous or asphaltic road crusts

(as is also usually the case with all smooth and water-

proof road surfaces) may become slippery under
certain condition? of weather. This may be remedied
by strewing the surface with coarse, sharp sand

;

and in most cases a good cleansing of the surface

will \isually prevent the carriageway becoming
slippery.

" Efects on puUie health, fish life or vegetation.—

Sufficient information is now available to enable
engineers to select and specify bituminous binders
which will have no ])rejudicia! effect upon public

health, fish life, or vegetation, but which, on the

contrary, will conduce to conditions of considerable

hygienic advantage.
" Cleansing and watering.— It is recognised that

carriageways properly treated with tarry, bituminous
or asphaltic materials require less sweeping and
watering than ordinary water - Ixmnd macadamised
roads, and that they allow of considerable economy
being effected under this head."

Dr. Ing. H. C. Steuernagel (Germany) said what
he had seen of Englisli roads with regard to tarring

and the use of bituminous materials had been very
good.

M. V. E. DE TiMONOFP (delegate from the Govern-
ment of Russia) expressed the wish that a committee
should be appointed by the Permanent International
Commission to examine the methods of construction.

M. Georges Lappens (Liege) contended that sta-

bility was necessary even with a low-priced crust.

M. Elie Radu (Romnania) said England to-day led

the world in macadamised improvement.

Major W. W. Crosby (Baltimore) said the conclu-
sions, to his mind, were most valuable, and showed
the greatest amount of care in digesting the various
papers from all parts of the world. They showed
that the general reporter had kept in mind the inter-

national phase of the question, and that, to his i':ind,

was one of the most important features of the
congress.

Mr. A. E. Collins, city engineer for Norwich, im-
pressed upon the meeting the necessity of taking
measurements of road surfaces, showing the amount
of wear, for their own educational purposes.

Mr. R. J. Kent (delegate from the Indian Govern-
ment) said he represented a country in which all

their roads were constructed of water-bound n;ac-
adam. The traffic of the country was carried on
heavy, slow-moving bullock carts, and it could be
understood that a constant procession of these meant
deep and dangerous ruts. There was enormous scope
for a better road surfacing material in India.

Mr. W. DE Hertburn Washington (New York)
said the State of New York had awakened to the
problem of roads, and were prepared to spend
£16,000,000 upon road problems. The National
Government was seriously considering the expendi-
ture of two billion dollars on a highway system.

Mr. W. D. Sahier (chairman of the Massachusetts
Highway Commission) said the best tarred roads he
had seen had been in England. They had found in

America that the macadam road would not last with-
out some bituminous material.

Colonel R. E. Crompton, consulting engineer to

the Road Board, said the gap which had existed
between laboratory methods and actual trial on the

road had been, he thought they would agree, suc-

cessfully bridged. That was to say, they had gone
one step further in connecting laboratory methods
with the actual test on the roads.

Mr. S. R. Churcu (New York) said surface tests oi

road materials were without value unless they were
connected with and explained by nie.-uis of laboratory

tests of the materials used.

Mr. E. PuRNELL HooLEV (county surveyor, Notts)

referred to the early days when he was regarded
almo.st as a crank because he insisted that iMiglish

people should take care of their roads. It was difti-

cvilt even now to look back on those days, when the
chief difficulty was not so nuich how to improve the
roads, but how to make them stand sufficiently even
for the ordinary traffic. Those of them who had nad
practical experience knew that it was not exactly
what they learned in the laboratory or the office

which taught them how to make good roads. It was
very easy to say that they nuist have good roads^ but
it was a very difficult thing to get those roads. He
urged them not to lie led away with the idea that
they must have the harde.st materials for their roads.
It was all very well to have tests of hundreds—and
he believed they now ran into thousand.s—of pounds'
to the square inch of material, but as an actual fact

they did not get these heavy weights to the square
inch. He advised their American friends to learn
from England's iiast failures, and try to avoid the
difficulties they had been under.
In the afternoon the meeting proceeded to the con-

sideration of amendments to the conclusions arrived
at in the report.

The French delegation submitted a series of amend-
ments, mostly of a detail character, with regard to

the particular conclusions. At the end of the general
conclusion they suggested the words :

" The standard
form in which the information is to be furnished will
be drawn up by the Permanent International Com-
mission."

Sir George Gibb, chairman of the Road Board,
said, as regarded the proposed addition, they did not
think it was necessary. They thought that it stated
some things that were almost too obvious to be stated
and other things which it would be better in an inter-
national resolution not to state too definitely, but of
course perhaps they had had a longer experience in
the use of bituminous material than had been available
in other countries, and therefore the view that he had
put to Mr. Walker Smith was this: that they must not
exclude additions to the resolution which they might
not think were necessary for their use, but which their
friends from other countries tliought were necessary for
their use. He thought the principle on which they
should go in settling the amendment was that they
should accept it entirely unless it contained anything
which they thought absolutely wrong. That was to
say they must not exclude words because they thought
they were surplusage. They should only exclude them
if they said something which was not accurate. On
that principle it seemed to him that they could very
nearly accept the whole of the resolution proposed
by the French delegation. He suggested some slight
verbal alterations. The amendment read :

" One must
always use dry stone in order that it may adhere
well to the binding. In the mixing method the stone
iiuist also be heated so as to give the necessary plasti-
city to the concrete while it is lieing handled." He
suggested tiiat instead of stating the necessity of heat-
ing so absolutely, it should be put in this way: "In
the mixing jnethod the stone must always be dry
and if necessary it must be heated." A further para-
graph read ;

" One must never employ too much binder,
it should be used merely in sufficient quantity to fill

the voids in the portion of road which is being rolled."
The word " fill " in English meant to fill completely,
and if voids were completely filled there was a danger
of the road bleeding. Therefore he suggested that it

should be worded in this way: "One must never em-
ploy too much binder, but only a sufficient quantity
to bind the portion of road which is being rolled."
As regarded the rest of the resolution he recom-
mended that it should be accepted entirely.
These suggestions were accepted by the French dele-

gation and the amendments were carried.
Mr. R. J. Thomas (county surveyor of Bucks), in

congratulating Mr. Walker Smith on the admirable
manner in which he had drawn up his reports, sug-
gested to English engineers that they should support
his recommendations.
Other verbal amendments were also carried.
M. TiMONOPP (Russia) moved: "A technical com-

mittee should be appointed by the Permanent Inter-
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national Coniniissiou in oiiler to study a standard
method oi oljtaiuing infonuatioii and data upon mate-
rials, piiysical conditions, local conditions, methods of

construction, and otlier points coiicerniug inacadani
bound with tarry, bituminous or asphaltic binders.

The report of this committee should, after examina-
tion by tlie I'ermaneut Conimissiou, be presented to

tiic next congress by the Permanent Commission."
Tliis was carried, and in closing the meeting of the

section tlie Chairman said the ideal road was a flat

road which would not become muddy in wet weather
or dusty iu dry. They were coming to it. The motor
car was accused of raising the dust, but it only raised

the dust that was there, and in the future they were
going to prevent the dust being there.

THE CONSTRUCTION OF MACADAMISED KOADS
BOUND WITH TARKY. BITUMINOUS OK

ASPHALTIC MATERIALS,
lleport bj- Mr. SPEEBEE, Baiulirector, Hamburg;
Mr. WEKNECKE, li. Baiirat, Frankfurt-on-Maiu,

iinil ilr. VILBIG, Jv. Bauamtmanu, Kemirtcii.

This is a joint report, in the preparation of which
Mr. Vilbig dealt with surface tarring. Mr. Wernecke
\vith tar-macadam, and Mr. Si>erbor with the construc-

tion of macadam roads with bitumen or asphalt as

binders. The different parts of the subject are dealt

with separately, as far as is necessary, but the authors

have succeeded in presenting the subject as a whole.

The composition of the report is sucli as to render it

a really useful review of practice in the use of bitumin-

ous materials in road construction outside towns. At
the time of writing the report tliere were only about
lUU kilometres of surface-tarred roads in the German
Empire, and about 40 kilometres oi roads with tar-

macadam crusts. The use of bitumen or asphalt for

macadam roads is only at the experimental stage.

The authors emphasise tiie imi^ortance of good foun-

dations for crusts which are to be surface tarred. On
German roads the best months for tar work are June,
July and August, and tarring or mixing with tar

should not be liegun till I p.m. Both for tarring and
for tar-macadam the harder kinds of stone have been
found most suitable, and, in spite oi the better adhesion
of the bituminous material to certain other stones it

is recommended that hard rocks only should be used.

Small constant repair is recommended, and the main-
tenance of a mat, 8 centimetres thick, containing chips,

screenings, sand and tar or bitumen is considered to

be desirable. Various methods of applying the tar are

discussed. So far opinions differ as to whether the
use of a bituminous binder saves expense. As regards
surface tarring, nineteen administrations report that
it is proved that the life of the crust has been prolonged
by a whole year; and forty-six administrations report

a reduction iu the amount of wear ; on the other hand,
twenty-six administrations deny that tarring makes
road crusts last any longer. The average cost of

surface tarring is about lAd. for the first treatment
and IJd. for subsequent tarrings. Costs of constructing
bituminous bound crusts are also given. The report
concludes with the suggestion that observation made
in different countries should be rej^orted according to

a prearranged system; and drafts of suggested
questions to be answered by observers and experimen-
ters are included in the report ; sixty-four questions in

the case of surface tarring, sixty-six respecting tar-

macadam, and nearly as many relating to crusts
I ound with other bituminous materials.

At the Second International Koad Congress the
author declared himself in favour of surface tarring,

and in the present report he maintains that " the best
plan for making macadam roads with tar, bitumen or

asijhalt iu country districts is to form the road crust
of a rolled layer of hard broken stone of the standard
size of about 5 centimetres bound with sand, but with-
out any admixture or cover of chips, and then to tar

the surface by machinery."
Between 19U7 and 1911 surface tarring has been

carried out on 156 kilometres of Government roads in

Austria. The ordinary schedule rate is about 15^
hellers (1-55 pence) per square metre. Most of the

w-ork whicli was carried out departmental ly was done
with tar heating and .spreading trucks of l.UOO litres

capacity, a few kilometres being done with smaller

trucks or liy hand lal)our. Most of the roads tarred

were of calcareous gravel. The author gives details of

the methods employed iu different cases, and analyses

of costs. In order to prove that good, firm roads can
bo built with calcareous gravel, the author in ISll'J

had pieces cut out of roads which had been tarred

in iyu7 and 19U8, and found that the cohesion was
perfect.

Keport by G. MACQUET, Engineer-in-Chief of the Ponts et
Cliaussees, Belgium, and

A. BEONDEEL, Engiueer of tlie Fonts etChaussees, Brussels.

This report relates mainly to trials of bituminous-

bound road crusts on the State road from Mont Jaen
to Tervueren in the Province of Brabant, Belgium.
Sufficient time had not elapsed for any conclusions to

1)6 drawn as to tlie comparative merits of the different

systems which were tried, and the authors are of

opinion that the results will not be conchi.sivc, be-

cause the amount of traffic is not great and the heavy
traffic is insignificant. One process (Aeberli) included
the slow cooling of the prepared crust, under a pro-

tective layer of sand, the covering being left on for

some weeks. After two years of wear it was.found that

the lengths made with limestone and sandstone had
lasted better than that made with porphyry. In
anotlier process the aggregate consisted of two parts

by weight of porphyry, two parts of limestone, three
parts of limestone dust"and one part of powdered lime.

The report contains references to certain comparisons
of the different kinds of paving.

Report by D. E. LLOYD-DAVIES, Chief Engineer,
City of Alexandria.

Experiments have recently been carried out with
different kinds of road pavement in Alexandria, and
the author indicates briefly the results obtained in each
case. Several kinds of asphalt surfacings were tried,

and good results as regards durability and foothold

were obtained with asi^iialt or asphaltic mixtures
containing pea gravel, basalt chiijpings, and slag

chippings. Portland cement concrete crusts were
tried, with aggregates of basalt, hard limestone, and
soft limestone ; and the author concludes that they fail

unless covered b.v a protective skin to reduce vibration

and changes ot temperature. None of these lengths
offered the same resistance as an ordinary tar-painted
macadam road which was adjacent to them. " Asphalt
macadam," made by consolidating broken pieces of

asphalt under a roller jirovcd successful. The asphalt
should contain from 6 to 8 i^er cent of bitumen
for the climate of Alexandria, but less for use at Cairo,

W'liere temperatures are higher. About half the
paper is occupied by an extract from a report by
Mr. A. Lucas, f.i.c. Chemist to tiie Egyptian Govern-
ment. This report relates to a claim that dust from
far-painted roads had injured certain crops. Mr. Lucas
discussed the various ways in which tar preparations
may or might injure vegetation, and concluded that
no injury could have been done in the case under
investigation.

BITUMINOUS SURFACES AND BITUMINOUS
PAVEMENTS CONSTRUCTED BY THE

MIXING METHOD.
By A. H. BLANCHAED, Professor of Highway Engineering

in Columbia University.

This is the first part of a joint report by three
American engineers, each contributing independently.
The author defines the terms " bituminous surfaces

"

and bituminous concrete pavements ' (,tar-iiiacadam),

and distinguishes three types in the latter class

:

(a) That made with " so-called one-size crusher-run
stone "

;
(b) that made with similar stone and sand,

or other fine material; and (c) that made with a pre-
determined graded aggregate. Type (a) is usually
laid upon a lower course of broken stone 4 in. to 8 in.

thick ; type {b) is laid on a similar course, or on 5 in.
to 6 in. of concrete; and t.vpe {j:} is laid on a founda-
tion of either kind, but preferably on concrete. As
regards repairs, the author favours regular patching
as well as periodical renewals. Various methods of
mixing and applying these road crusts are described,
and the relative advantages of different bituminous
binders are considered.

THE PENETR.^TION OR GROUTING METHOD.
By W. W. OKOSBY, Chief Engineer to the Maryland

Geological Survey, United States.

In the second of the three papers in this report
Major Crosby gives an account of American practice
in making road crusts by the penetration or grouting
method. Either unscreened broken stone or the
coarser portions of unscreened stone may, according
to circumstances, be used for the bottom course.
For the wearing course good results were obtained
w-ith stone passing l|-in. round holes, and not able to
pass a 3-in. round hole. A somewhat larger stone
seems to liave given even better results, and with
cubical stone very good results seem to have been
obtained with a size passing a 3-in. and retained on
a 2-in. screen. The author discusses the riuestiou of
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thickness and composition of the lower and u|i|)er

courses, and states that in liis experience the

quality of a cr\ist has been in direct proportion to

the amount of compacting or interlocking secured
l)y proper I'olling; contrary to the view held l)y some
engineers.

TESTS AND CHEMICAL ANALYSIS t)F

BITUMENS AND BITUMINOUS
MATERIALS.

By Prevoat HUBBARD, iu Charge of Division of Roads and
Pavements. Institute of Imlustrial Research,

Washington, United States.

Tlie author of the third paper in this report

describes the more common of the tests at present
apjdied to bituminous road materials, dividing these

tests into six groujis: Specific gravity; consistency:

flash, volatilisation, and distillation tests; total

bitumen ; the action of selective solvents ; and mi^-

eellaneons. Tests which bear directly upon the con-

sistency of such materials are—(1) Viscosity; (2) float

tests
; (3) penetration tests ; (4) durability

; (5) melt-

ing point.

The author considers that tlie necessity for syste-

matic and careful sampling and examination of

bituminous road materials cannot be over estimated
at the present time.

AS PRACTISED IX FRANCE.
By Mr. WENDER, Ingenieur en Chef des Ponts et Chanss^es

;

Mr. E. M.\YER. lug^nietir des Fonts et Chaussees:
Mr. Le GAVRIAN, Ingenieur des Ponts et Chaussees, Secre-

taire de la Commission d'Ettides au Ministere
des Travaux Publics, and

Mr. FEONTARD, Ingenieur des Ponts et Chaussees.

This is a joint report. The authors find that there

hiis I)een considerable progress in the methods em-
ployed in surface tarring, and that the tar now used
lias superior glutinous properties. Surface tarring

prolongs the life of the 'oad by 20 to 50 per cent,

"compensating largely" for the annual cost of

material and labour. After a discussion of some of

the difhculties encountered in maintaining by
means of surface tarring a road subjected to heavy
traffic, the author jiroceeds to give an account of

results obtained witli bituminous binders. These
descriptions are given in some detail. Experience
l)oints to the advantage of using a fairly soft stone
for roads with much swift and light traffic ; whole
hard stones give better results where there is much
heavy traffic. An account is given of some interest-

ing trials of a method of remetalling with a carpet
bound with bituminous materials, the mixture being
prepared in advance and laid while warm. Trials

with a number of proprietary articles are described,

with some costs data.

.\S PRACTISED IN THE OPEN COUNTRY IN
THE UNITED KINGDOM.

By E. J. THOMAS, County Surveyor, Bucks;
W. J. A. BUTTERFIELD, F.I.c.

;

E. P. HOOLET, County Surveyor, Nottingham;
Colonel R. E. CROMPTON, C.B., Consulting Engineer to

the Road Board

;

A. D. GRE.\TOREX. Borough Engineer, West Bromwich

;

.1. WALKER SMITH, Local Government Board, Scotland

;

C. S. MORRIS, Cottnty Surveyor, Northamptonshire;
(!. W. MANNING, Surveyor, Staines Rural District Council,
and A. GLADWELL, Surveyor, Eton Rural District Council.

This is a joint report by nine British engineers

and surveyors, and in its preparation use was made
of communications and expressions of opinion re-

ceived from about thirty engineers and surveyors of

tlie United Kingdom.
The report begins with brief references to founda-

tions and drainage, sizes and shapes of road metal,

and the use of partially worn material. Considera-
tion is then given to the thickness and composition
of the lower and upper courses of the crust, under
different conditions, the individual practice of some
dozen engineers being recorded. It is pointed out that

it is impossible to lay down hard and fast rules in

this matter. Constant reyiair, including adequate
patching, is recommended, and annual dressing with
tar or tarry compounds is advised. The reporters
agree that in actual practice measurements of wear are

not necessary, but that it is desirable to employ
mechanical means of ascertaining wear for the purpose
of specific tests. Appended to the report is a drawing
of the apparatus used for this purpose in Liverpool.
The various methods of bituminous treatment are

briefly mentioned, with some indication of their rela-

tive importance, and the objects of the te.sts to which
such materials should be subjected are briefly outlined
in a paragraph contributed by Mr. W. J. A. Butterfield,

who also contriliutes a note on the effects or possilile

effects of tar used in road work upon public health.

lish life, and" vegetation. Two specifications are given
in the report itself, and specifications one to six of the
Road Board are appended. The report is accom-
panied by the interim report of the Road Board trials

of road material at Sidcup, in Wandsworth, and in

Fulham, which has already been reviewed in these
pages.

THE UTILISATION OF BROKEN LEAD SL.VG
MIXED WITH TAR OR ASPHALT.

By D. C. CALLIAS, Inspector of the Public Works of Greece.

The author describes road crusts the bindin;; mato-
ri;ils of which are various bituminous substances, ;in(l

the metal a slag from lead smelting furnaces. This
slag contains from 28 to 35 per cent of silica, 12 to

16 per cent of lime, and 17 to 23 per cent of iron.

It is hard and compact, having a specific gravity 3-12

to 3'25. Attention is specially directed to the per-

centage of iron. A surfacing of this slag,

about 2J in. thick laid on an existing road
crust and surface tarred, costs about Is. 4d.

per square yard, the slag being supplied free

at the works and costing 1-26 francs for carriage. A
tar-slag crust of the same thickness and surface tarred

costs about Is, 9d. per square yard. The author has
recently advocated the use of slag asphalt ci'usts, and
such have been tried at Alexandria and in Athens,
and have, it is reported, proved very successful. The
results point to advantage in making carpets of this

material, and up to the present thicknesses of IJiu. to

2 in. have given satisfaction, the author of this report
believing that the smaller thickness will prove to be
sufficient.

EXPERIENCE IN HUNGARY.
By A. VON EAUCH, Engineer and Director, Debreckzen,

Hungary.
The author remarks on the importance of seciiring

good foundations for tar-macadam, and he has found
that when properly treated old macadam crusts are

.suitable. The aggregate which gives the best result

contains 10 parts by volume of metal of 4 centimetres,

4i parts of metall to 2 centimetres, and2parts of ch:ps
from 5 to 10 centimetres. This mixture contains from
8 to 12 per cent of voids. Experience wdth tar-macadam
in Hungary has been short, but so far the material
seems to resist the heat of summer and the cold of

winter. The author considers that tar-bound crusts
should not be treated as are ordinary water-bound
roads, but should be frequently sprinkled and
squeegeed,

TRIALS OP THE MATERIALS USED IN COM-
PRESSED ASPHALT PAVEMENTS.

By L. TOERI, Engineer-Director of the Laboratory for
Testing Road Materials, Milan, Italy.

The author states that, as far as he knows, no one
has yet instituted laboratory tests suited to give, with
little loss of time, a definite criterion as regards
asphaltie substances. In the laboratory of which he
is director the tests made tend to form a collection of

experimental data which may some day indicate what
laboratory results are requisite in the case of an
asphalt which must be a good paving material.
The author criticises certain tests as now carried out,

and describes his own methods and apparatus. The
paper is somewhat outside the scope of the " Question."

Report by V. V. TONKHOLKA, Chief Engineer of the
Crimean Macadamised Roads, Yalta.

The author describes the first trials of road tarring
in Yalta, and jioints to the causes of failure. The
more carefully conducted trials which followed are

then described, with analyses of costs. Considerable
damage was at first done by horse shoes, especially

where the film of tar was thick. After the tar had
thoroughly hardened the blows of hoofs ceased to pro-

duce any effect. The tarring seems likely to prove
successful from several points of view, and the practice
is to be extended.

IN ROMANDE (L.\TIN) SWITZERLAND.
By H. GRIVAZ, Chef de Service in the Public Works

Department of Canton Vaud.
The author explains the system of highway adminis-

tration in Switzerland, and points out that the Telford
method of cru.st construction (which he attributes to

macadam—English translation) is that most usually
employed in Switzerland. Very little has been done
with bituminous binders in Switzerland, but various
trials have been carried out, some at high altitudes.

A road crust containing tar. an asphaltie material, and
broken stone, on a road 9 metres wide, and at an
altitude of 1,000 metres, successfully withstood the hot
summer of 1911 and the rains of 1912. Similar results
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were obtained at an elevation of 435 nTetres. Other

trials were made at Montreux and Lausanne, and

the results were in most cases satisfactory.

In the Canton Vaud. which has 2,400 kilometres of

road 160,000 square metres are tarred annually, at an

average cost of 15 to 18 centimes per square metre,

taking tar at 5 centimes a kilogramme.

IX GERMAX SWITZERLAND.
By E M. AN DER ATjEE. Koad Inspector of the

Basle-City, Canton.

Coal tar was first used for the abatement of dust

in Basle in 1904, and the satisfactory results led to

attention being concentrated on surface tarring. Since

1908 it has become an integral part of road mainte-

nance in that citv, in which there are 191 kilometres

of roads and streets. In 1912 some 361.000 square

metres were surface tarred, not counting footways.

The surfaces are sanded before the tar has quite set,

and are then rolled with hand rollers of moderate

weight. It has been found that tarring reduces the

rate of wear of the roads, and the cost of dust and

mud removal has been reduced by more than half

since 1905. The cost of watering has also been reduced.

The report concludes with some account of the results

of surface tarring in several cantons and towns, and a

map is appended showing which streets and footpaths

are tarred in the city of Basle.

(To he continued.)

Municipal Services.—A colonial reader writes :
" Do

you know of any article, book or pamphlet giving the

rate of growth in population and asessable value, in-

debtedness, proportion of money spent in productive

and non-productive municipal works of British towns ?

I want to analyse the conditions in Great Britain and
Canada, and, it possible, in other colonies, and to find

what the ratepayer has to pay per head for municipal

services, the magnitude of municipal loans per capita,

&c."

Summer School of Town Planning.—Among the

lecturers who are to speak at the Summer School of

Town Planning which is to be held under the auspices

of the fniversity of London at the Hampstead Garden
Suburb from August 4th to 16th are ^Ir. E, L. Lutyens,

who is lecturing on the new Delhi ; Prof. Adshead, of

the Liverpool University, the first Professor of Town
Planning in this country ; Mr. Raymond Unwin,
F.R.I.B.A., architect of the Hampstead Garden Suburb,

and other well-known authorities on this branch of

professional work.

European Highways.—Mr. Wm. de Hertburn
Washington, one of the United States delegates at

the recent International Road Congress, is desirous of

obtaining material in the shape of photographs or

drawings to assist him in the preparation of a book
on the subject of European roads. He would be glad

to receive typical illustrations of completed highways
of different types, and of vehicles—both hor,se-drawn
and jtower-driven—roadwork construction, road signs,

and roadmaking machinery. Address c/o the .\nieriean

Express Company, Paris.

" Day of the Tramway Over."—Speaking at the
closing meeting of the Imperial Jlotor Transport Con-
ference on Friday last at the Royal Automobile Club,
Sir J. H. A. Macdonald, president of the Scottish
Automobile Club and a member of the Road Board,
said the day of the tramway was over. He did not
say that all those which had been laid down would be
taken up, but very few would be laid in the future

—

certainly none in large and busy towns. They would
have good roads, on the surface of which vehicles would
run as smoothly as on rails. It had been predicted
that before long the motor omnibuses would be off the
streets and found only in museums, but that was much
lu'u-e likely to happen to the tramcars.

SEA-COAST EROSION. -For a very complete and in-
expensive library on the cause, prevention and repair
of coast erosion the follow/ing three works are recom-
mended: "Coast Erosion and Foreshore Protection,"
by John S. Owens, M.D., Assoc, M. Inst. C.E., F.R.C.S.,
and Gerald 0. Case (price 7s. 6d., post free 7s. I0d.),
with numerous Illustrations and diagrams; "Sea-
Coast Erosion and Remedial Works," by R. C, Allanson-
Winn, M.lnst.C.E.I. (price is., post free is. id,); and
" Erosion of the Coast and its Prevention," by F W S
Stanton, Assoc.M.lnst.C.E., F.S.I, (price 3s., post free
3s. 2d.), with numerous maps and other illustrations.
The publishers are the St. Bride's Press, Limited,
?4 Bride-lane, Fleet-street, London, E.C.

INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

Prrsifienl—'M.T. J. W. COCKRILL, M.IN8T.C.E., A.K.I. B..4.,

Borough Surveyor, Great Yarmouth.

HARROGATE MEETING.

A meeting of the institution will be held in the

North-Eastern District at Harrogate on Saturday,

October 4th.
Thomas Colb.

92 Victoria-street, S.W. Secretary.

APPOINTMENTS VACANT.
Otricial and slmflar advertisements received up to 4.30 p.m. on

rhur^days wll be inserted In the following day's issue, kut thutt

rt, omiblf fur liuir dtri'alci art rtcom.atniei to arrange that thry

ikatl reach The SrsvgroE offict by noon on WedJiesflays to eniuri

their inclwion in the tc'elrly litt of lumTnariei. Such ai'ertitementi

maf, in eatet of emergency only, he tele, honed (2fo. tHoU Boliorn),

'ubject to later conjirmitwn by letter.

CLERK OP WORKS.—August 1st.—Bromsgrove
Rural District Council. £-3 3s. per week.—Mr. H. D.

Holloway, clerk.

HIGHWAYS FOREMAN.—August oth.—Haslemere
Urban District Council.—Mr. A. G. Whitaker, clerk.

INSPECTOR OF NUISANCES AND BUILDING
INSPECTOR.—August 5th.—Ruislip-Northwood Urban
District Council. £140 per annum.—Mr. Edmund R.
Abbott, clerk. Council Offices, Northwood, Middlesex.

QUANTITY SURVEYOR.—August 5th.—Bamet
Urban District Council.—Mr. H. A. Cheats, 73 Phil-

beach-gardens, Kensington, W.
CLERK OF WORKS.—August oth.—Truro Rural

District Council.—Mr. C. Hancock, clerk.

ASSISTAA'T INSPECTOR OF NUISANCES.—
August 6th.—Corporation of Batley. £80 per annum.
—Mr. J. H. Craik, town clerk.

FOREMAN.—August 7th. — Hollingbourn Rural

District Council. £1 per week.—jSIr. H. J. Bracher.

clerk, 33 Earl-street, Maidstone.

ASSISTANT SURVEYOR.—August 7th.—Surbiton
LTrban District Council. £100—£150 per annum.-
Mr. Frank W. Wood, clerk.

ENGINEERING ASSISTANT.—August 9th.—Salop
County Council. £80—£120.—Mr. A. T. Davis,

county surveyor, Shrewsbury.

SANITARY INSPECTOR.— August 9th.—Corpora-
tion of Stockport. 35s.—45s. per week.—Mr. H. E.

Corbin, medical officer of health. Town Hall.

ASSISTANT SURVEYOR.—August 9th.—Sunder-
land Rural District Council. £90 per annum.—Mr.
.1. C. Wilson, clerk.

CLERK OF WORKS.—August 11th.—Worcestershire
County Council. £3 per week.—Mr. S. Thornley,
clerk, Shirehall, Worcester.

SURVEYOR AND INSPECTOR OF NUISANCES.
—August 13th.—Spilsby Rural District Council. £150
per annum.—Mr. G. B. W'alker, clerk.

GENERAL FORE.MAN.—August 13th.—Borough of

Chepping Wycombe, £2 per week.—Mr. T. J. Rush-
brooke, borough surveyor.

WORKING FOREMAN.—August 14th.—Derbyshire
County Council. 33s. per week.—Mr. J. W. Horton,
county surveyor, St. ^lary's-gate, Derby.

FOREMAN PIPELAYERS.—August 15th.—Muni-
cipality of Bombay, £30 per month.—Mr. J. J.

Trivess Smith, care of H. S. King & Co., 9 Pall
Mall, London, S.W.

SURVEYOR'S JUNIOR ASSISTANT. — August
18th.—Ilford Urban District Council. £80—£100 per
annum.—Mr. H. Shaw, engineer and surveyor.

ASSISTANT ELECTRICAL ENGINEER.—August
19th. — Port Elizabeth Municipality. £500 per
annum.—Messrs. Davis (^ Soper, 54 St. Mary-axe.
London, E.C.

ASSISTANT ROAD FOREMAN.—August 23rd.—
Corporation of Bedford. 32s. 6d. per week.—Mr. N.
Greenshields, borough engineer and surveyor.

CONSULTING SURVEYOR. — August 31st.—
Government of Bombay. £1,000—£1,200 per annum.—
Secretary. Revenue Department, India OflBce, Lon-
don, S.W.

INSPECTOR OF NUISANCES.—September 1st.—
Willesden Urban District Council. £150—£200 per
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annum.—Medical OflBcer of Health, Dyne-road, Kil-

burn, N.W.

TECHNICAL (SANITARY) INSPECTOR.—October
1st.—Municipality of Alexandria.—The Director-

General of the Municipality.

ASSISTANT SUPERINTENDENT (not over 25

years of age).—Geological Survey of India.—Secre-

tary, Revenue Department, India Office, London,
S.W.

TEMPORARY ASSISTANT INSPECTOR OF
SEWERS.—Corporation of London. £3 per week.

—

The Guildhall. E.C.

ASSISTANT ENGINEER (at once).—Lagos Muni-
cipal Board of Health, South Nigeria. £300—£400,

with free quarters.—Crown Agents for the Colonies,

Wliitehall-gardens, London, S.W.

ROLLER DRIVER.—Rugby Rural District Council.

26s. per w-eek.-Mr. T. W. Willard, surveyor. Market-
place, Rugby.

TEMPORARY DRAUGHTSMAN.—In a London
borough engineer's office. Two guineas per week.

—

Messrs. R. F. ^Vllite & Son, 3.3 Fleet-street, E.C.

MUNICIPAL COMPETITIONS OPEN.

Sfflolal and similar advertieaments received up to 4.30 p.m. on
Thursdays will ba inssrted In the following day's Issue, kul thotr

rtnn>nnbll for their dirpatch art rtcommended to arrange that thay

tkall reach Thi SdHviros •^fflot hy noon o,, Wednesdays to enttiri

their inclution in the weekly lilt of lummariei. Such ai-erttiementt

may, in eatet of emergenoy only, be telej^houeii {No. 13S9 Solborn),

tubjecl to Later conftrm-ilion by tetter.

CHEPPING WYCOMBE.—September 1st.—Designs
for town-planning the borough and an aiea imme-
diately adjoining. Premiums, £25, £10 and £5.—
Mr. T. J. Rushbrooke, borough surveyor, High
Wycombe.

YORK.—October 31st.—Scheme under the Housing
and Town Planning Act, 1909, in connection with
certain areas, for the Corporation of York. Premiums
£100, £50, and £25.—BIr. F. ^\. Spurr, city engineer.

SKELMANTHORPE • (Yorks).—Designs for twelve
workmen's cottages, for the urban district council.

—

Mr. W. Fislicr, clerk.

MUNICIPAL CONTRACTS OPEN.

Offlolal and similar advartlaamenis received up to 4,30 p.m. on

Thursdays w.ll be inserted In the follow/ing day's Issue, but thoif

re„-oii,ibi, for their detiialch are reeom,nendid to arrange thai they

ihall reaeh Tki Scrtiyoe offlce by noon on Wednesdays to enmr,

their incluaion in the meekly litt of tammariei. Such adoerlitemcnlt

may, in eaeee of emergency only, be telephoned {No. 1359 Salborn),

tuhject to later eonjirmalton by letter.

Buildings.

DURSLEY.—August 2nd.—For the erection of

thirty-five cottages, for the rural district council.

—

Mr. A. W. Probyn, 9 Berkeley-street, Gloucester.

DORSET. — August 2nd. — For alterations and
repairs to schools, for the Education Committeo.

—

Education Secretary, County Offices, Dorchester.

CUMBERLAND.—August 5th.—For the construc-

tion of about 520 yds. of concrete sea wall and apron,

together with tiuilDer piling, for the county council.

—

Mr. William Finch, county surveyor and bridge master.

The Courts, Carlisle.

EGREMONT.—August 5th.—For the erection of a

coal store, for the ui-ban district council. — j\Ir. .1

Cowan, purveyor.

HEMEL HEMPSTEAD.—August 5th.—For the

erection of twenty-six houses, for the corporation.

—

Town Clerk.

BRAY.—August 5th.—For work in connection with

the erection of office stores and erection of corrugated-

iron shed, for the urban district council.—Mr. P. H.
McCarthy, 39 Westmoreland-street, Dublin.

FARINGDON.—August 5th.—For water supply ex-

tension works, for the rural district council.—Mr. H
Glynn Warne, engineer, Faringdon, Berks.

MIRFIELD.—August 5th.—For the erection of house,
shed and niessroom, for the urban district council.

—

Mr. E. Gill, surveyor and engineer.

BOLLINGTON.—August 6th.—For building wall

and divei-ting stream, for the urban district council.

—

Mr. S. Knight, clerk.

ROMFORD.—August 6th.—For alterations to engine-
room and repairs, for the urban district council.—The
surveyor.

BRIDLINGTON.—August 7th.—For the reconstruc-
tion of a bridge, for the rural district council.^Mr.
George Hankinson, clerk.

LUTON.—August 7th-September 30th.—For the ex-
tension of the refuse destructor, for the corporation.

—

Borough engineer.

GLASGOW.—August 8th.—For the erection of shops
and business premises, for the corporation.—Office of

Public Works, 54 Cochrane-street, Glasgow.

SPAL])ING.—August 8th.—For the erection of four-

teen cottages, for the rural district council.— Mr.
W. H. H. Davis, architect and surveyor.

LONDONDERRY.—August 8th.—For the erection of

a court-house and other works, for the county council.

—County surveyor.

NORFOLK. — August 9th. — For the erection of a
school, for the Education Committee.—Mr. T. A. Cox,
secretary. Shire Office, Norwich.

CARDIGAN.—August 11th.—For the construction and
extension of waterworks, for the corporation.—Mr. H.
Howard Humphries, 28 Victoria-street, Westminster,
S.W.

KIRKCALDY.—August llth.—For the erection of a
school, for the School Board.—Mr. W. Williamson,
architect. Royal Bank-buildings.

CARLOW.—August 12th.—For building a steel

girder bridge, for the county council.—Mr. Richard
J. Keogh, secretary. Courthouse, Carlow, County
Carlow.

HOWDEN.—Augu.st 12th.—For sinking a well and
driving headings for testing the yield of water, for the
rural district council.—^Mr. Percy Griffith, 20 Victoria-
street, Westminster, S.W.

LEEDS.—August 13th.—For school extensions and
improvements, for the Education Conunittee. — The
-Vrchitect, Education Department, Town Hall.

DUBLIN.—August 14th.—For the erection of forty-

eight cottages, for the corporation.—City Architect.

CHESHIRE.—Augu.st 16th.—For the building of a
school, for the county council.—Mr. Walter Taylor,
Technical School, Sale.

LUTt)N.—August 19th.—For the erection of a tempo-
rary school, for the Education Committee.—Mr. P. J.

Carter, secretary.

GLASGOW.—August 23rd.—For the erection of a
hospital, for the corporation.—Office of Public Woiks.
64 Cochrane-street.

CHELMSFORD.-August 27th.—For building 108

workmen's dwellings, for the corporation.—Mr. P. T.
Harrison, borough engineer.

LAUNCESTON.—August 30th.—For the erection of

thirty-two workmen's dwellings, for the corporation.

—

15orough surveyor.

Iron and Steel.

LLANELLY.—August 4th.—For the supply of 2,950
tons of 16-in. and 14-in., 2,700 tons of 10-in., 9-in., and
8-in., and 1,.550 tons of 5-in. and 4-in. cast-iron pipes
and special castings, for the rural district council.

—

Messrs. H. Rofe & Son, 5 Victoria-street, Westminster.

T(1TTENHAM.—August 5th.—For the supply of steel-

wni-l; for a cart-shed, for the urban di.^trict council

—

Mr. W. H. I'reseott, engineer.

HALTWHISTLE.—August 7tli.—For laying water
main, for the rural district council.—Mr. J. E. Parker,
Post Office Chambers, Newcastle-upon-Tyne.

RANGOON.—August llth.—For the supply of a set of

mechanical filters capable of dealing with 12,000,000

gallons of water per diem, for the municipality.

—

^fessrs. Ogilvy, Gillanders & Co., Sun-court, 67 Corn-
hill, London, E.C.

BIGGLESWADE.—August 12th.—For laying cast-

iron water mains, for the rural district council.—Mr.
H. Chandler, clerk.

Roads.

BLAYDON-ON-TYNE.—August 2nd.—For works of

paving, for the urban district council.—Mr. G. Symon,
surveyor.

WEST RIDING.—August 2nd.—For the construc-

tion of district road over river, for the Highways Com-
mittee.—Mr. F. G. Carpenter, county surveyor,

County Hall, Wakefield.
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LYMINGTON.—August 2n(l.—For the supply of

500 Ions oi granite or basalt, for the corporation.—

Borough Surveyor.

DUNDEE.-Aiigust 4tli.-ror the supply of spe-

cially dressed whinslone setts, and roadwork. for the

corporation.-Mr. J. Tlionison, city engineer.

ASHINGTON —August 4th.—For making up certain

streets, for the urban district council.—The Surveyor.

ALVASTON.—August 5th.—For the supply of 300

tons of 2i-in. granite, for the urban district council.—

Mr. W. J. Holbrook, clerk.

COLWYN—Aiiciist 5th.-For making up private

roads, for the ^uban district council.-Mr. W. .Tones,

surveyor.

CR^MLINGTON.-August 5th.-For makin- np

works, for the urban district council.-?>Ir \\ .
J. ( oul-

son, surveyor.

BL40KROCK (Co. Dublin).—August ,5th.-For lay-

ing about 12..W0 sq. yds. of tar or bituminous mac-

adam, including j.reparation and grading of roads,

and the .supply of all materials, tools, and watcli-

ing, for the urban district council.-Mr. K. Fmhiy

Heron, town clerk.

BOULTON.—August Sth.—For the supply of 2',-in.

granite, for the nrban district council.—Mv. W. .1.

Hollirook, clerk.

TREDEGAR.—August 5th.—For the supply of

artificial stone paving, consisting of whole slabs, half

slabs and one-third slabs, for the urban district

council.—Mr. H. J. C. Shepard, clerk.

HUDDERSFIELD.—August 6th.—For street-water-

ing motor-vans, for the corporation.—Borough engi-

neer.

LEYLAKD.—August Gtb.—For road widening and

conslructing culvert, for the nrban district council.—

Mr. M. H. Wilkinson, .surveyor.

R-VTHDOWN.—Ausust Gtb.-For the construction

of new roads and sewers, for the No. 1 rural district

council.—Mr. R. M. Butler, 27 Dawson-street. Dublin.

SUNBURY - ON - THAiNIES.—August Gth.—For the

supply of granite, tar-macadam, and Kentish brown

pit flints, for the urban district council.—Mr. H. F.

Coales, surveyor.

SWANSEA.—August 7th.—For carrying out private

street works, for the corporation.—Borough Surveyor,

1.3 Somerset-place.

MANCHESTER.—August 8th.—For works of drain-

ins, kerbiiig, flagging, and paving with granite rock

asphalt, for'the Withington Committee.—The surveyor.

Town Hall, West Didsbury.

SOUTH.VMPTON.—August 8tb.—For works of chan-

nelling, for the corporation.—Borough engineer.

KINGSBURY.-Angust 9tb.—For widening a road,

for the urljan district council.—The Surveyor.

ELLESMERE PORT.—August 9th.—For the con-

struction of a main road, for the urban district coun-

cil.—Mr. J. M. Hudson, surveyor.

STANLEY (Durham").—August 11th.—For making up
several streets, for the urban district council.—Mr.

A. Routledge, surveyor.

TRURO.—August 11th.—For the supply of artificial

footway paving and creosoted deal blocks, for the

corporation.-Mr. F. A. Barnes, city engineer and sur-

veyor.

NEWBIGGIN.—August 11th.—For laying concrete

flags, cement footpath, and whinstone kerb, for the

iiriian district council.—IMr. R. Appleby, surveyor.

(CORNWALL.—August 16th.—For a road improve-
ment, for the county council.—Mr. W. L. B. Sniale,

surveyor, 3 Ferndale. Liskeard.

BARNSTAPLE.—August 22nd.—For repaving on ex-

isting foundation the carriageway of a portion of High-
street, and Boutport-street. with creosoted deal
blocks, for the corporation.—E. Y. Saunders, liorough
surveyor.

SOUTH MIMMS.—September 2nd.—For the sup-
ply of Leicestershire or other granite, chippings.
gravel, hoggin or shingle, distilled tar, and cartage,
for the rural district council.—Mr. G. Simcox, sur-
veyor.

MIDDLESBROUGH. — September 5th. — For the
construction of an arterial road, for the Tees Conser-
vancy Comnii.ssioners.—iNfr. ,Tohn H. Amos, general
manager, Queen'.s-terrace, Middlesbrough.

Sanitary.

TADCASTER.—-August 2nd.—For emptying ash-

pits and cesspools, for the rural district council.-

Mr. H. M. Driver, sanitary inspector.

NELSON.—Angust 4th.—For the construction i.f an

outlet sewer, for the town council.—IMr. W. Shackle-

ton, borough engineer and surveyor.

NORTH BROMSGEOVE.—August 5th.—For the

construction of about 3,500 yds. of 6-in., 9-in.. ard
lO-iii. diameter stoneware pipe sewers, and about

1,566 yds. of 6-in. diameter cast-iron rising n>ain.

with manholes and ventilating columns, tanks, bac-

terial filters with rotary distributors, pumi)ing sta-

tion, and other works, for the urban district council.

—Mr. Robert Green, 37 Waterloo-street, Birmingham.

LANCHESTER. — August 5th. — For cleansing

privies and ash closets, for the rural district council.

—

Mr. J. R. Luptoii, surveyor.

KXNISKILLEN.—August 5th.—For the construc-

tion of sewerage, for the rural di.strict council.—Mr.

R. Wilson, clerk. Workhouse. Enniskillcn.

CARLISLE.—August 5tb.—For laying a 6-in. sewer,

for the rural district council.—Mr. F. Baiker, sur-

veyor,

LITTLEHAMPTON. — August Gtb. — For laying

stoneware pipe sewer, for the urban district council.

—ilr. H. Howard, siu'veyor.

EAST GRINSTEAD.—August Gth.—For the con-

struction of storm-water sewer, for the rural district

council.

—

Mr. C. Turton, surveyor.

LANCHESTER,—August 6th,—For the construction

of flushing chambers and laying iiipes, for the niral

district council,—Mr. G. W. Westgarth, .surveyor.

RHONDDA.—Angust 7tb,—For laying a stoneware
pipe drain, for the urban district council,-Mr, W,
.1, Jones, engineer and surveyor.

PLOMESGATE.—August 9th.—For the construction
of underground sewage sform-water tank, for the rural

district council.—Sir. R. D. Read, clerk, AVickham
Market.

OSSETT,—August 9tb.—For the construction of an
underground convLMiiencc. for the corporation.—j\Ir,

H. Holmes, liorough. enijineer.

LOUGHREA.—August 9th.—For the construction
of sewerage and sewage disposal works, for the rural

district council.—Mr. L, Conway, clerk.

ST. MELLONS.—August 11th,—For the coastruc-
tion of 300 lin. yds. of 9-in. stoneware pipe stwers.
for the rural di.strict council.—Mr. Gomer S.Morgan,
engineer, Pontypridd.

HITCHIN.—August 11th.—For works of sewerage
for the rural district council.—Mr. A. E. Passinghau',
clerk.

DRIGHLINGTON.—August 11th.—For emptying
and cleansing closets, for the urban district council.

—

The Surveyor.

QUARRY BANK.—August 11th.—For the removal
of nightsoil and rubbish, for the urban distinct coun-
cil.— jNIr. F. A. Furber, 199 High-street.

SOUTHALL- NORWOOD.—August 12th.—For the
construction of an underground convenience, for the
urban district council.—Mr. R, Brown, engineer and
surveyor,

ROCHDALE,—August 13th.—For work of sewerage,
for the corporation.—Borough Surveyor,

BOURNE,—August 13th,—For work of sewer ex-
tension, for the rural district council.—Mr. C. W,
Bell, clerk,

SHARDLOW.—August 15th.—For the construction
of sewerage and sewage disposal works, compiising
4 miles of stoneware pipe sewers, manholes and purifi-

cation works, for the rural district council,—Messrs,
Elliott & Brown, Parliament-street, Nottingham.
SPENNYMOOR.—August 18th—25tli,—For the con-

struction of about 10,000 lin. yds. of 18, 12 and 9 in.

diameter earthenware, cast-iron and steel pipe
sewers, with manholes, ventilating columns, septic
tanks, bacteria beds, ]iunip-house, and other works.
for the urban district council,—Mr. C, Franklin
Murphy, engineer, Lloyds Bank Chambers, Morpeih.

i\IADRAS,—September 9th,-For the supply aid
delivery of English stoneware pipes and specials,
varying from 4 in. to 21 in, internal diameter, and
aggregating a total length of about 143 miles, for ti:e

corporation.—Messrs. .Tames Mansergh & Sons
agents, 5 Victoria-street, Westminster, S.W.
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TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.

The Editor invites the co-operation o/ Scrvevor readers
with a view to making the information given under this

head as complete and accurate as possible.

* Accepted. t Recommended for acceptance.

ABERDEEN.—For the construction of a sewer, for the cor-
poration.—Mr. W. Dyack, burgh surveyor :

—

W. Tawse, Torry, Aberdeen, £2,588.

BARNES.—For building a keeper's cottage at Barnes Com-
mon, for the urban district council.—Mr. G. Bruce Tomes,
surveyor :

—

A. G. S. Lyford, West Acton, W £439
W. Smith & Co., Barnes, S.W 424
W. Lowe, Barnes, S.W. . . 415
R. T. Hughes & Co., Mortlake, S.W. 390

BARNES.—For the erection of twenty-eight cottages, for the
urban district council.—Mr. G. Bruce Tomes, surveyor.
Council House, High-street, Mortlake, S.W. :

—

W. Lowe, Barnes, S.W
B. T. Hughes, Mortlake, S.W.
A. G. S. Lyford, West Acton, W. .

Thomas & Edge. Woolwich .

.

H. L. Leeder. Chiswick, W
H. L. Holloway. Deptford, S.E. .

.

T. Bendon, Limited, Hammersmith
R. Skinner, Mortlake, S.W
W. Smith & Sons. Barnes. S.W.
T. Millman. South Ealing, S.W.* ..

S.W.

£8,386
8.050
8,049
7,972
7,625
7.566
7,379

BRIERPXELD.—For paving works, for the urban district
council.—Mr. B. Halstead, survsror :

—
W. Armstrong, Hibson-road, Nelson, £367.

BROMLEY.—Accepted for making up certain roads, for the
corporation.—Mr. S. Hawkins, borough engineer ;

—

E. Free & Sons, Maidenhead.—Croft-road, Foxbury-road and
Nichol-lane. ±1,495; Holligrave-road, Babbacombe-road
and Station-road, £2,414.

BASINGSTOKE.—For the supply of flat granite kerb,
granite channel, granite setts, and Bristol pennant
channel, for the corporation.—Mr. F. R. Phipps, borough
engineer :

—

John Gordon & Sons, Newry, for granite kerbs.
Winterbourne Stone Company, Winterbourue, for pennant

channel.

CROSSNESS.—For the supply of a 15-ton overhead traveller
for the new engine-house at the pumping station, for the
London County Council :

—

Thomas Broadbent cS; Sons, Limited. Huddersfield . . £795
Thomas Smith & Sons. Rodley, Leeds 640
Joseph Booth & Brothers, Limited, Rodley, Leedst . . 600

ECGLES.—For the erection of engine-room, supply of
machinery parts and cast-iron pipes, and supply of gas-
engine and suction producer gas plant, for the Sewage
Disposal Committee. Mr. G. W. Willis, sewage works en
gineer. Peel Green-road. Patricroft :

—

Erection of engine-room.—J. Rambottom & Sons, Pendleton
£930.t

Machiner.v parts and cast-iron pipes.—Whitehead & Poole,
Radcliffe. £700.t

Gas engine and suction producer gas plant.—Browett
Lindley & Co., Patricroft, £1.035.

t

ESSEX.—For the enlargement of a school, for the county
council :

—

Brand. Pettit & Co., Tottenham. N. £3,250
G. Brown, Grays 2,905
Pavitt Brothers. Aveley, Pnrfleet 2.899
D. Robinson, Stanstead 2.860
Brown Brothers, Grays 2.856
J. C. Eglin & Co.. Chelmsford 2.816
T. J. Bailey, Chelmsford 2.737

W. S. Shapin, Bow, E 2.498

W. J. Wilkinson, Downing-street, Farnham, £950.

FLEETWOOD.—Accepted for the extension of boiler-house,
for the urban district council.—Mr. E. Frobisher, sur-
veyor :—

J. Riley, Limited, Copse-road, Fleetwood, £686.

GREENWICH.—For installing heating apparatus at
Randall-place school, for the London County Council

Palowkar & Sons. Queen-street £1
Arding & Dyne, Southwark Bridge-road 1

W. G. Cannon & Sons. Southwark
Cannon & Hcflord. Stanbury-road, Peckham .

E. Deane & Beal. Limited. Monument-streett ,

.

Brightside Foundry and Engineering Co., Limited,
Victoria-street

Architect's estimate. £845.

The last tender was withdrawn owing to an error ha'
been made therein.

HAMMEFSJflTH.—For the construction of roads and sewers
on the Old Oak estate, for the London County Council :—

J. Latter. Kensal Rise £23,575
Davey & .^rmitage. Southend-on-Sea . 19.738

J. Dixon. St. Albans 17.363

W. Griffiths & Co.. Limited. Bishopsgate, E.C. 16.916

G. Wimpev & Co., Hammersmith 16.684

H. Farrow, Brixton 16,254

J. Mowlem & Co., Limited, Westminster 15.554

H. Woodham & Sons. Catford 14.259

F. J. Coxhead, Leytonstonet 13.110

A. Thompson, North Finchley 'incorrect) 11.848

Architect's estimate, £15,325.

LONDON.—For the supply ut a locomotive steam crane at
the northern outfall, for the County Council :—

Joseph Booth & Brothers, Limited, Rodley, Leeds . . £720
J. U. Wilson & Co., Birkenhead 695
Thomas Smith & .Sons, Rodley, Leedst 673

£373
318
265

ROTHERHAM.—For making up a road, for the corporation.—Mr. £. B. Martin, borough engineer :

—

Selwyx-street.
J. E. Nad in & Sons, Sheffield
Y. Farley, Stourbridge .

.

Hadfleld As Sons, Sheffield
G. Hall. Sheffield
G. Belshaw, Nottingham" .

.

1D6

Cavexdish-ro.ad.

J. B. Nadin & Sons, Sheffield .

.

£974
K. Snell, Kotherham 819
Hadfleld & Sous, Sheffield . 622
Y. Farley, Stourbridge . . 607
G. Hall. Sheffield 442
G. Belshaw, Nottingham' 438

SOUTHAMPTON.—For reconstructing a warehouse, for the
Harbour Board.—Mr. J. E. Pailthorpe, clerk. Town Quay :

Eight tenders are based upon the Hennebique system of
construction as follows :

—

W. Cowlin & Son
W. Cowlin & Son
Yorkshire Hennebique O
Playfair & Toole
Yorkshire Hennebique Company
Playfair & Toole
H. Lovatt, Limited* .

.

H. Lovatt, Limited

apany

£14,915
14,615
13.890
13,885
13,690
13,584
13,061

H. Stevens & Co
W. H. Brading & Sons
C. Miskin & Sons, Limited
H. Stevens & Co
Trussed Concrete Steel Company, Limited
W. Jones & Son

£14,382
11,954
13.000
14.080
11.500
10.500

Three tenders are based upon the Piketty system of con-
struction as follows :

—

C. H. Hayes & Son . . £15.739
Kirk & Randall, Limited . . . . 15,500
F. Osman & Co. 12,546

One tender is based upon the Somerville system of con-
struction, being that of

—

D. G. Somerville & Co., Limited, £14,164.

ST. GEORGE-IN-THE-EAST. — For installing low-pressure
hot-water heating apparatus at Betts-street school, for
the London County Council :

—

Palowkar & Sons, Queen-street
Strode tV Co., Limited. Osnaburgh-street . . . .

W.G.Cannon & Sons. Limited, Southwark
J. Yetton & Co., Limited, Carr-street, Limehouse
J. & F. May. Whetstone-park, Lincoln's Inn-fields
Brightside Foundry and Engineering Co., Limited,

Victoria-street
G. & E. Bradley, Lever-street..
T. S. Knight & Sons, Great Portland-street
J. C. Christie, Mansell-street, Aldgate .

.

E. Deane &Beal Limited, Monument-streett •.

J. Grundy, Limited, City-road
Architect's estimate, £775.

749

739

TWICKENHAM.—For the erection of a school, for the
district council.—Mr. F. W. Pearce, surveyor :

—

Pasterfield & English, Colliers Wood, S.W. . .

Jarman & Co., Richmond, Surrey..
S. N. Soole & Son. Richmond. Surrey
Strand Building Company, Strand. W.C.
T. B. Seward. Wokingham
W. J. Dickens, Ealing, W
W. Lacey, Hounslow*

urban

£8,997
8,98S
8.699
8.539

TWICKENHAM.—For paving portion of a road with creo-
soted deal paving blocks, laid on concrete, for the urban
district council.—Mr. F. W. Pearce, surveyor :—

G. P. Trentham, Limited, Birmingham . . . . £7.647
W. Griffiths & Co.. Limited, Bishopsgate, E.C 7.291

Acme Flooring and Paving Company (1904), Limited,
Victoria Park, N.E 7.193

G. Wimpey & Co., Hammersmith, W 7,088

J. Mowlem & Co., Limited, Westminster. S.W. . . 7,044

Improved Wood Pavement Company, Limited, Queen
Victoria-street, E.G.* 6,983

TWICKENHAM.—For the construction of about 650 ft. of

stone-pitched inclined embankment along the river front-

age of Radnor House pleasure ground, for the urban dis-

trict council.—Mr. F. W. Pearce, surveyor :—

T. W. Pedrette. Southend-on-Sea . . £898
E. Parry & Co.. Putney, S.W.
W. H. Shaddock, Plymouth
G. P. Trentham. Limited, Birmingh.im
G. Wimpey & Co.. Hammersmith, W.
A. Roberts, Twickenftiam* .

.

665

WALTHAMSTOW.—For the erection of a tuberculosis
pavilion, for the urban district council.—Mr. G. W.
Holmes, engineer :

—

W. A. Hutehin. Leytonstone
F. J. Coxhead. Leytonstone..
A. G. Barton. Walthamstow
Brown & Sons. Limited, Uxbridge-road, W.
Sheppard Brothers, Woodford Green
J. Sands, Walthamstow'

Surveyor's estimate, £1,350.

£1,455
1,399
1,388
1.328
1.303
1,290

CHANGE OF TELEPHONE NUMBER.— Readers

are requested to note that "The Surveyor" telephone

number is now City 1046.
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APPOINTMENTS OPEN.
Official and similar adverts nmer ta received up to 4,30 p.m. on

Thursdays will be inserted In the followinK day's issue, l>„l ihu>'

re»fOnsible for their dfni'iifch a e re •ommended to afrnmit that the>i

thall reach Thk SURVKTct .>ffic . hy noon on Wednesdays fo emure
their inclusion in tkf tceekli/ Itf ' of tummariet. iiuch ad':ertiif^n''r*ta

mag, in i?a»e.t of emergency onl ». »' ttUt.hontd (Jfo. 1359 Uolborn],

subject to later confirmation bi/ let

TJOROUGH OF BEDFORD.
-*-* ASSISTANT BOAD FOREMAN.
Wanted, in the Borough Engineer and Surveyor's

Department, an energetic man as Assistant Road Fore-

man. Wages 32s. 6d. per week.
Preference will he given to candidates who have had

experience in similar duties in a Municipal Depart-

ment, and who can ride a bicycle (w^hich will be pro-

vided). Age not to exceed 40 years.

Applications, in candidate's own handwriting,
stating age, together with full particulars as to ex-

perience, &c., and accompanied by copies of three
recent te.stimonials, to be sent to the undersigned not
later than Saturday, August 23rd, 1913.

N. GREENSHIELDS, assoc.m.inst.c.e..

Borough Engineer and Surveyor.

Town Hall, Bedfoi'd.

July 23. 1913. (667)

WORKING FOREMAN "Wanted, for Rural
Main Roads, experienced in Steam Rolling,

Surface Tarring, Tar-macadam, Kerbing, &c. Wages
33s. per week. Applications (w-hich must be on the
Special Form to be obtained at my Office), in candi-
date's own handwriting, to be sent to me, with copies
of testimonials, on or before Thursday, August 14th.

J. W. HOETOX.
County Surveyor.

County Offices, St. Mary's Gate, Derby.

JuIt 28, 1913. (677)

TTTORCESTERSHIRE COUNTY COUNCIL.
*^ HIGHWAYS AND BRIDGES DEPARTMENT.
The Highways and Bridges Committee of the County

Council will require on or about the 25th August, 1913,

the services of a competent Clerk of Works to super-
intend the rebuilding o~f Defford Bridge, near Pershore.
Salary three pounds per week.
Probable duration of engagement five to six months.

Only those \vho have had experience in Bridge Build-
ing need apply.

Applications, marked " Clerk of Works," and en-
closing three recent testimonials, to be sent to the
undersigned on or before eleventh August, 1913.

(Signed)

S. THORNELY,
Clerk of the County Council.

Shirehall. Worcester.

30th July, 1913. (682)

ASSISTANT ENGINEER requii'ed for the
Lagos Municipal Board of Health, Southern

Nigeria, for Two Tours of Twelve Months, w-ith possible
extension. Age 25-40. Salary £300-£15-£400. Free
quarters and first class passages. Four months leave
in England after each tour of service if returning to the
Colony. Candidates should have been articled to a
Municipal or Civil Engineer of standing and have had
considerable experience in the work attached to such
office. They must be able to take levels, prepare
surveys, quantities, specifications, must be particu-
larly experienced in drainage construction, &c., be
good draughtsmen, and have had experience in the
Administration of Building Regulations, and of the
control of men. Preference will, as far as possible,

be given to candidates who have passed the examina-
tion for Associate Membership of the Institution of

Civil Engineers, or who have obtained one of the
University Degrees or other distinctions in Engineer-
ing which are recognised as equivalent to that exami-
nation. Application should be made at once to the
Crown Agents for the Colonies, Whitehall-gardens.
London, S.W. (683)

THE 20th CENTURY PAVING.

CHEAP. DUSTLESS. DURABLE.

LITHOMAC
ASPHALTE MACADAM

LAIO IN SITU.

THE BEST PAVING MATERIAL FOR COUNTY ROADS
— AND FOR —

ROADS BEARING FAST AND HEAVY MOTOR TRAFFIC.

I
THE LIMMER ASPHALTE PAVING CO., LTD.

i Chief Office: CAXTOH HOUSE, WESTMINSTER, S.W.

^P Telegr: 'LIMMER, LONDON." Telephone : CERRARD 9620 (2
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Minutes of Proceedings.

The
Administration

of By-laws.

Tlie paper on "By-laws in Rural
Districts, " which was read a

year ago at the York Congress of

the Royal Sanitary Institute by
Mr. Halsey Ricardo, f.r.i.b.a., formed the start-

ing-point of a discussion which has been continued
from time to time by other papers read before

various societies. The latest contribution to this

discussion was made by Mr. H. D. Searles-Wood,
F.R.I.B.A., at the recent Exeter Congress of the

Royal Sanitai-y Institute, when he submitted a

paper on " The Architect's Grievance against the

Model By-laws." Starting with the proposition

that the function of by-laws is not to check building

operations, but t-o secure good building, and to pro-

tect the public from the dangers to which they
would be subjected if the jerry-builder were free to

pursue his operations without supervision or re-

striction, Mr. Halsey Ricardo argued that this

could be effected by treating each building on its

merits under a non-rigid set of general regulations.

In commenting upon his paper at the time, we
ventured to express the opinion that the best in-

terests of our rural populations are served by the
enforcement of a rigid code of by-laws in regard

to sanitation and construction so far as it relates to

hygiene. This paper almost coincided with the
issue in August last year of a circular by the Local
Government Board pointing out to district coun-

cils the necessity of periodically revising the by-laws

ill force so as to keep them in conformity with
up-to-date ideas and practice. The adoption of this

policy in any district means that the by-laws,

although rigidly enforced, are progressive.

At the Surveyors' Institution last February Mr.
W. Woodward, f.r.i.b.a., voiced the " grievance of

the architect " in a manner at once emphatic and
picturesque. He suggested the abolition of the

Local Government Board so far as it concerns it-self

about buildings, and expressed the opinion that
those officials who are at present responsible for the
administration of building by-laws are generally

incompetent for such work. Mr. Searles-Wood, in

his paper referred to above, admits the necessity for

some guidance by by-laws or regulations, and fixes

upon two grievances—viz., the administration of

the by-laws, and the requirement that plans must
be deposited. Dealing with the latter point first,

he suggests that architects think that their plans
are used for other purposes than seeing that the
particular building complies with the by-laws, and
that their designs are used by the officials in pre-
paring drawings for their council buildings. Is this
really a serious suggestion? For such a thing to
happen thei-e must exist concurrently in the official

incompetency and dishonesty, and at the same time
the council must be contemplating the erection of
buildings similar in type to those for which plans
have been deposited. Stated thus, we should
imagine the grievance to be purely imaginary. If
it is put upon the ground that needless trouble is

caused to the architect, and unnecessary expense
to the building owner, the case may be arguable,

and upon this we express no opinion at present.
Mr. Searles-Wood joins issue with Mr. Woodward
in regard to the position of the Local Government
Board, and the competence of those at present re-

sponsible for administering the by-laws. He goes
further, and proposes that an appeal should lie

from the local authority to the Local Government
Board on questions of fact connected with the by-
laws. It occurs to us that the Local Government
Board might be inundated with appeals if this
suggestion were carried out. Moreover, it would
be impossible for a great central department to be
cognisant of local conditions in every case. At the
present time in London an appeal lies to the
" Appeals Committee " of the London County
Council against the requirements of the local autho-
rities in regard to certain sanitary and other matters
under the Metropolis Management Acts. Why
should not this idea be extended so that every
county council should have its Appeals Committee,
to which an aggrieved person could go if he thought
that he was not being dealt with reasonably by the
local authority ?

* * *

The Association ^^ °"^" readers are well awaro,

of Consulting
^'^ consider that the formation

Engineers
'^^ ^^^ Association of Consulting
Engineers was a step in the

right direction—that is, towards the establish-
ment of the independent consulting engineer in
the position to which he is entitled as a profes-
sional man—and we hoped, as we still hope, that
it will be possible for this to be brought about
rather by a development of the influence and
activities of the present association than by the
formation of any other organisation or grouping of
organisations. To put the matter in a nutshell,
the interests of the profession and of ratepayers
and taxpayers are likely to be better served by
an association formed of consulting engineers and
consulting engineers only, than by joint action by
other associations or the formation of a com-
mittee or committees appointed by the existing
bodies, to deal witli matters especially concerning
consulting engineers, and necessarily concernino'
also their clients—that is, the public. In a letter
which he addressed to the Editor of this journal,
and published in a recent issue, Mr. Percy Griffith
expressed his dissatisfaction with the Association
of Consulting Engineers as it is at present, and
made some useful suggestions as to its future
development. Mr. A. H. Dykes, hon. secretary
of the association, replied to this letter (see our
issue of July 18th), and showed that the rule re-

lating to the consulting engineer's connection
with commercial interests is not quite so drastic

as Mr. Griffith supposed. It may be pointed
out that it closelj' resembles the rule of the In-
stitution of Water Engineers, in the work of which
Mr. Griffith himself takes an active part. As
regards consulting work done by salaried officials,

the competence of the individual concerned seems
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to be a matter demanding the attention of his

own association, or of the society representing the

class of work in question, rather than that of the

Association of Consulting Engineers. We under-

stand that the association recognises the fact that

eminent engineers in civic employ may, in cases

of a certain class, very properly be employed as

consultants, and the existence of the association

should tend to regularise such practice and en-

hance the reputation of the officials so employed.

As regards the position of qualified engineers in

the service of contractors, the evidence given

at the inquiry conducted by the Institution of

Civil Engineers into various features of reinforced

concrete work showed that there need be no diffi-

culty in defining, in each case, the respective

duties of the consultant and of the engineer in

private employ.

Some of the points set forth in Mr. Griffith's

supplementary letter in oui- issue of July 25th are

met in a letter from a member of the association

appearing iu last week's issue. It is clear that

the objects of the association are fundamentally

the same as those which :Mr. Griffith has in view,

and the most important difference of opinion

arises, we think, from Mr. Griffith's good fortune

in that his experience in first-class consulting

work has not brought him into contact with cer-

tain evils which undoubtedly exist, and which

tend to the victimisation of the public and some-

times of local government officials. Methods

must sometimes be called in question even when

motives are supposed to be pm-e, and if we

attempt to improve the status of the profession

by saying " Brutus is an honourable man, and so

are they all, all honourable men," the statement

is obviously open to the interpretation put upon

it bv Mark Antonv's hearers.

The reporters contributing

Highway Finance, to the " Proceedings
'

' of the

Road Congress papers on high-

way finance have really dealt v/ith the subject

from several different points of view. Some of

them have indicat-ed which are the classes of

roads to which this or that authority contributes,

and others have considered more especially the

State contributions to different classes of roads,

though some of these reporters are vei-y vague as to

the amounts of the contributions. In a few cases

the i-eporter has been at some pains to show exactly

how the money is raised, but usually with hardly

any indication as to what is the rate of payment in

proportion to property or income, or iu proportion

to the total amount of taxation. The report on the

French system of highway finance is so full and
detailed that we have thought it desirable to devote

a considerable amount of space to it. In the case

of Germany the information given is important,

quite as much regarded as a supplement to a report

on the eighth question as it is from the point of

view of financial arrangements. In our summary
of the main points of the German report we have
therefore included a number of references to Mr.
Cassinone's report, the two forming together the

only adequate, or nearly adequate, exposition of the
German system which we have seen. It only re-

mains to supplement this summary with a few
figures as to the areas and populations of " circles,"
" districts " and unions of circles or districts, and
our readers will then be able definitely to compare
the German system with systems which have been
more fully described. We hope to be able to furnish
this information at an early date. It is very diffi-

cult to compare the highway finance of one country
\vith that of another country. No one ever devises
financial arrangements for a whole system of high-
ways. The burden has to be placed where it can
be borne ; the State is bound to contribute towards
the cost of maintenance of roads which the local

population cannot afford to maintain : and, gene-

rally, the extent to which the State assists in the

maintenance of roads depends largely upon whether,

as in Italy , the central Government is making efforts

to develop the country, or whether, as in Germany

and in England, the central Government is, with

respect to such matters, mainly occupied in direct-

ing and controlling exuberant national activities.

These summaries of the reports on the ninth ques-

tion have been specially written for The Surveyor

by Mr. Reginald Eyves, m.cons.e., assoc.m.inst.c.e.,

who adds a study of road classification and of ad-

ministrative units, with special reference to coun-

ties, and contributes a separate article containing

definite recommendations as regards the raising of

funds for road maintenance and improvement in

the British Isles, and as to the manner in which

such funds should be expended. A wider applica-

tion of the principle of the wheel t-ax seems to be

desirable, and the aim should certainly be to arrive

at a state of equilibrium in which the Road Board

funds would mainly be spent upon maintenance.

As regards the carrying out of improvements, there

is something to be said for the " rhythmic '

' principle,

which would admit of the effect of one set of im-

provements being made evident before the carrying

out of the next series, after a period a^lmitting of

the accumulation of sufficient funds.

Electrolytic

Disinfectant.

The annual report for the year

1912 of Dr. F. W. Alexander,

the medical officer of health to

the Metropolitan Borough of Poplar, contains a

full reference to the continued use for various pur-

poses of electrolytic disinfecting fluid. This fluid

has the double advantage of being both inexpensive

and efficient, and the public health department of

Poplar is to be congratulated upon the unbroken
success which has attended its use. One of the most
important objects which it has accomplished is the

practical solution of the pi'oblem of dirty and offen-

sive water in swimming baths. It is now generally

recognised that the water of a swimming bath which
has been used by a considerable number of persons

is not only extremely unpleasant, but is also, in all

probability, positively dangerous. Any scum or

deposit which may be present forms a very favour-

able bre3ding ground for many kinds of disease

germs, and the fact that the addition of a small

quantity of fluid prevents the formation of these

deposits, in addition to rendering the water intrinsi-

call}- more pleasant for the bathers, affords ample
reason for its adoption as a purifier.

The matter of the purification of swimming-bath
water has recently been taken up by the Royal Sani-

tary Institute, who appointed a strong committee
of experts to consider the question. In the com-
mittee's report to the Royal Sanitaiy Institute two
purification processes are reported upou^namely,
the "continuous aeration and filtration," and the

treatment of bath water by electrolytic disinfecting

fluid, which has been iu use at the Poplar borough
baths for over three years. The committee sta.te

that they have investigated the treatment of bath
water by electrolytic fluid, and were veiy much im-
pressed with the good results obtained. By the

addition of hypochlorite of magnesia solution to the
jKind water in amount sufficient to give 1 part- of

free chlorine to every 1,000,000 or 2,000,000 parts

of water, not only is the water sterilised or deprived
of all organised living molecules, but it is kept
sweet and free from odour, and there is no tendency
iu the water to the deposition of slimy sediments
on the floor of the pond. A certain amount of

slimy matter collects on the walls of the pond at

the line where the surface of the water is in con-

tinual movement from the undulatory motions in-

duced by the movements of the bathers, but this is

readily removed with a swab by the attendant. At
Poplar the hypochlorite of magnesia solution is pre-

pared by the electrolvsis of Water Board water,

containing certain definite proportions of sodium
chloride and magesium chloride. An elaborate
plant has been elected, as the electrolytic fluid is
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largely iised in the Borough of Poplar as a disin-

fectant. Sea water would serve equally well for thn

manufacture of hypochlorite solution, as its chief

constituents are the chlorides of sodium and of mag-
nesium. It is quite unnecessary, however, to erect

a plant for the manufacture of hypochlorite solu-

tions, as these can bo obtained as commercial pro-

ducts from the manufacturers of chlorinated disin-

fectants,
* * *

The institution's ^^^^^f?
the policy of which

New Journal.
'""^ compkmed rather bitterly :n

our last issue, the institution or

Municipal and County Engineers have not favoured

us with a copy of their new " journal," the fii-st

is-sue of which (dated July) has been sent out. It

has, however, occurred to an individual member of

the Institution that the publication is one in which

we might be expected to be interested, and, less

unmindful of past services than the body corporate

he belongs to, he has lent us his copy for hasty

perusal. We confine our comments to its " fore-

word," written by the president. Mr. Cockrill

clearly sets out the intention of the Institution to

go its own journalistic way " without having re-

course to the many excellent journals, one and all

of which are willing to render us a.ssistanoe." Now,
in a presidential pronounccmeiitiiianoflicial journal

it would surely be well that all statements should

be at least accurate. Mr. Cockrill may be entitled,

as the head of his Institution, to announce coldly

that the policv of that body is to drop the pilots

who have assisted for many years past to enable it

to reach the smooth waters of prosperity, but is he

entitled to deduce that this policy of jettison is so

accept^ible to the helpei-s unceremoniously chucked

overboard as to warrant the definite statement that

they are still willing to proffer the other cheek to

be smitten, and to continue to render the same
measui-e of assistance? Would Mr. Cockrill himself

adopt this course? And the president continues

with the allegation that the fault of the class

journals has been that " in the maze of useful in-

formation with which their space is filled " much of

the work of municipal engineers is lost sight of.

Speaking of The Surveyor we claim that the whole

of its matter is such, and only such, as long touch

with iieaders and their wants suggests as being of

interest to municipal engineers. If the " useful in-

formation " with which Mr. Cockrill credits it, and
other journals, may in any sense be defined as a

"maze," it is because the activities of municipal

engineers have become increasinglv varied, and
their comprehensive chronicle necessitates weekly
records which steadily grow in size, despite the most
anxious work of selection. The president's further

expression of the desire of the council that the new
" journal " should not " enter into competition with

the many periodicals which have for so many years

rendered us all the assistance in their power," is

surely in the nature of the oleaginous compound
which does not butter parsnips. One does noti hurl

a missile into a crowd with the genuine belief that

it won't hit and hurt anybody.

Opening of

Roads.

In our correspondence columns
a correspondent, whose nom-de-
plumi: covere a name very well-

kuown among municipal engineers, draws attention
to the desirability of securing some further control
cither by means of legislation or otherwise over the
breaking up of streets by the various companies
and others who enjoy statutory powers for this pur-
pose. The mutilation of a comparatively newly
made road appears to the public eye to be a wanton
proceeding—as, indeed, it is, unless absolutely un-
avoidable—and such operations have given rise not
only to indignation but also to much humour of a
sarcastic type. Whatever opinion may be held
about the justification for breaking open a street
in any given circumstances, there can be no dispute
as to the fact that, however skilfully the reinstate-

ment may be carried out, it is impossible to replace
the surface in its original condition. A scar, more
or less serious in character, will always remain.
This being so, it is evident that the greater the
degree of perfection to which road surfaces arc
brought, and the larger the amount of money that
is spent in construction and improvement, the less

desirable does the practice of breaking up become.
It is only necessai-y to add that there never has been
a time when more money has been spent on road
surfaces than is the case at present, in order to
show that our correspondent has a thoroughly good
case. The subject is eminently one which requires
ventilating, and we entirely agree that a very useful
purpose would be sei-ved if the opinions of engineers
and surveyors having control of roads could be
elicited. To this end we shall be glad tfl open our
columns for the publication of any letters which
our readers may send expressing their views on a
question which is of universal interest to municipal
engineei's.

>E8op Modernised.*

Fable I.

A Builder, secure in the In-
experience of a young Official,

covered the Site of a House
which he was erecting with a thin Layer of Rubbish
mixed with an uncertain Proportion of Spent
Lime. This he termed Concrete, and called at
the Council House, saying ;

" Hasten now and in-

spect this my Job, as I would fain lay the Floors

and render all ready for Occupation by a Widow
Lady who has even now commenced her Packing."
It happened now that the Aunt of the young
Official had arranged a visit to a Dentist, who was
to supplv her with a complete double Denture,
one Set for the Upper and one Set for the Lower.
Being by Nature wary and suspicious, and being,

moreover, unmarried, and having, furthermore,
arrived at that Age when mistrust of All Male
Persons is firmly implanted in the Bosom, she
feared that the Dentist might seize upon the
Opportunity afforded by her semi - recumbent
Attitude in the Chair to steal a Kiss, or otherwise
presume upon a Liberty, and she therefore craved
the young Official, her Nephew (to whom she held
out great Expectations, realisable upon her De-
cease), to accompany her. Having pleaded certain

^^olent internal Troubles, the 3'oung Official was
released from his Duties for that Day. The
Builder, his Message delivered, hied him back to

his Job, carolling merrily. Dismay seized upon him,
however, when he heard later in the Day that the
Chief Official was himself coming to inspect the
Concrete. A Prey to visible Agitation, he called

his trusty Factotum to him. Bring, he said,

from the Store a Number of Cement Sacks and
shake them Manfully over this Concrete, that the
Judgment of the Chief Official may be blinded
and an Honest Tradesman allowed to pursue his

Avocation in peace. Assure him that Everything
is of the Best, and has been done under your per-

sonal Supervision. Throw Dust in his Eyes, and
I will reward you with untold Pots. Meanwhile,
I will Mizzle. But the Chief Official was a Man
of Clear Vision, and his Experience was as a pair

of Motor Goggles which maintained his Eyesight
unimpaired, no Matter what Dust might be about.

And, anticipating much, he brought with him his

Foreman, who bore a sharp-ended Pick upon his

Shoulder. And he said, " Have a Go, Bill," and
Bill went, with Dire Effect, and the Concrete
came up in friable Nuggets, to the utter Dismay
of the poor Factotum and the Discomfiture of the
Honest Tradesman, who had all his Work to do
over again. Moral.

—

Even an Aunt's Denture
lyiay have its Secondary Uses, and may be -produc-

tive of an Improvement in the Methods of Con-
creting.

' We published a number of years ago aome modern
versions of .^sop's Fables, tlieir treatment bavins special
reference to municipal engineering. 80 well were they
received that we are new givinft a second series.
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Highway Finance.

SUGGESTIONS AS TO THE POLICY WHICH SHOULD BE ADOPTED IN THE UNITED KINGDOM.

By REGINALD RYVES, m.coxs.e., assoc.m.inst.c.e.

The papers contributed to the Third Koad Congress

on the subject of highway finance do not admit of

summary in a form conveying correct ideas as to the

merits of different methods of raising and applying

revenue for road construction and maintenance; the

reports are, nevertlieless, very illuminating if we study

the methods pursued in each country with due con-

sideration for the prevailing circumstances. In nearly

all countries the financing of road construction and

maintenance is closely bound up with or is greatly

influenced by the general principles of taxation

adopted, and beyond this the methods followed depend

very much upon the stage of development which the

road system has reached. In some countries consider-

able sums are raised by the taxing of vehicles and

from tolls, and in some cases payments are exacted

from persons who habitually, or occasionally, use the

roads in such a manner as to cause unusual wear and

tear. In India vehicles are taxed and tolls are

collected, and in some parts of that country the sums
raised from tolls collected by the district boards are

not only sufficient to defray the expenses of maintain-

ing the roads, but leave considerable surpluses for

other purposes. Such a tax is not more unreasonable

in principle than the tax in this country upon certain

classes of users of postal services, who pay much more

than the cost of the service for the benefit of the

country at large.

The expediency of any system or of particular

measures depends partly upon the relations otherwise

established between local and national finances, which

may vary greatly, the national treasury being, in some
countries, largely replenished by contributions from

local taxation.

We have also to consider the extent to which the

roads are used by certain groups of traders aswell as in

general trade and commerce, the manner in which the

population is distributed, and the nature of their occu-

pation. The equity of any particular system also de-

pends upon whether the soil and climate, taken to-

gether, are much more favourable to road maintenance
in some localities than they are in others. In coun-

tries in which the climate is much the same in all

parts, and where the geological conditions are equally

favourable as regards the cost of maintaining roads,

and where, further, the population and local resources

are fairly evenly distributed, it may be equitable and
economical to charge the local authority with the cost

of maintaining all roads, even when some of these

carry a large proportion of through traffic.

When, however, the main roads traverse varying

strata and areas differing considerably in climate, and
where the population is unevenly distributed, and is

engaged in many different callings, it is not equitable

to charge the local authority with the cost of maintain-
ing roads for through traffic, and may even be inequit-

able to make each authority maintain the roads for

local traffic, unless the area of any such authority is

fairly large. In an almost purely agricultural country,

or one in which the distribution of industries and of

the soils is very symmetrical, the consideration that
the more costly roads are usually those running
through rich soils is of some importance; but it is of

very small importance in a country which is complex
as regards soils, climates, and the distribution of popu-
lation and of wealth, more especially when the popida-
tion of that country includes a large spending element
as distinct from the elements of primary economic
significance.

The United Kingdom is such a country. In the
United Kingdom financial equity can only be secured
by defraying a considerable part of the costs of road
maintenance out of the King's taxes, and a fair

economic distribution of burdens can only be secured
by something in the nature of a wheel tax, the whole
of which would not necessarily be paid by those upon
whom it was imposed, but would naturally be, to a
great extent, distributed among the persons directly or
indirectly benefiting from the carriage of goods over
the roads. The customer pays. All classes do not
benefit equally from the existence of an efficient high-
way system, and those who use the roads as a means
of rapidly amassing wealth, or as an accessory in the
dissipation of wealth, should be taxed to pay for road

maintenance, not only because they use the roads for

such purposes, but also because they are the strong,
active and efiicient elements in the community. To
a con.siderable extent roads are maintained by persons-
who use them and benefit by them less than any other
classes of the community. It is desirable that taxes
raised from users of the roads should be devoted to

road maintenance, not as a punishment for the use of

the roads, but because there will be a constant propor-
tion between the amount of wear and tear and the
amount of money raised, and it is here suggested that
a wheel tax should be imposed on all vehicles, includ-
ing bicycles, for the purpose of road maintenance. The
sums raised from motor and petrol taxes should be
included. These sums are at present devoted to a

quite distinct purpose—that is, road improvement.
This is much better than carrying out such improve-
ments by means of loans (the loans granted by the
Road Board being only such in a secondary sense,
and involving no charge upon the community for in-

terest), but this must be regarded as a temporary ex-
pedient for rendering the road system as a whole more
effective, and the aim should be to establish a state

of equilibrium in which all sums raised by taxes on
vehicles should be devoted to road maintenance, and
to such minor improvements as do not lead to an in-

crease in the cost of maintenance.
So far the improvements carried out with the Road

Board funds have largely been, as a Scottish reporter
to the Road Congress has expressed it, " quasi-perma-
nent " rather than permanent in the true sense, and
no attempt has yet Ijeen made to undertake generally
such engineering works as are needed in some cases
to make roads more efficient, and, in many other cases,

to render them less costly in annual maintenance. It

should be clearly understood that the policy here
advocated—viz., the attainment of an equilibrium, and
the allocation of Road Board fund to road maintenance
proper—includes as a preliminary the extension of the
wheel tax at the earliest possible date, the "hoarding'
of Road Board funds until a sufficient sum is in hand,
and the carrying out once for all in each case, on
definite stretches of road, such improvements as are
necessary. It is further suggested that the expendi-
ture of the Road Board fund should be to some extent
rythmic, and that, in addition to the annual expendi-
ture on maintenance, there should be a steady hoard-
ing of a surplus to be devoted, from time to time, to

works of road improvement. One advantage of this

system would be that, while the money was accumii-
lating, there would be time for investigations into the
different schemes of road improvement put forvrard.

for the preparation of the plans, and for all prelimi-
nary work, so that when the time came to spend the
money the whole of the improvements staff could be
employed in furthering the executive work. Outside
the larger cities, at any rate, the carrying out of road
improvements by means of loans on which interest
has to be paid is not sound finance. How can it be
good finance to pay, say, £1,609 for an improvement
which actually cost only £1,000 ? In the case of a long-
term loan the total sum paid may be more than twice
that actually expended on the work.
In the United Kingdom the conditions of trade and

of business and personal activity generally are such
that a wheel tax on the broadest possible basis is a
very fair method of raising revenue for the purpose of
maintaining roads. If it can be argued that persons
who do not use the roads benefit indirectly as much
as those who do use the roads, it may equally well
be argued that persons who do not actually use
vehicles pay indirectly a full share of the cost of run-
ning such vehicles as are used in the distribution of

goods. With a better organisation of road mainte-
nance, including an increase in the sizes of admini-
strative areas, closer relations between one highway
authority and another, and some general supervision
of finance, procedure and staffs, by a body such as the
Road Board, the funds raised at jiresent by local taxa-
tion, added to those derived from vehicle and petrol
taxes, and increased by an extension of the wheel tax
would, it may safely be asserted, be amply sufficient

for all purposes of road maintenance for a very long
time to come.



Arc I- ST 8. 1913. AND COUNTY FONGINEER. 217

Royal Sanitary Institute Congress at Exeter.

ENCINEERINC AND ARCHITECTURE SECTION PAPERS.

Mr. H. Percy Boulnois, m.insi.c.e., presided over

tlie Engineering and Architecture Section of the re-

cent congress of the Royal Sanitary Institute at

Exeter, and delivered the customary inaugural

address—an outline of which appeared in our issue

of the 18th ult. The first paper to be submitted for

discussion was by Mr. William Phelps, and dealt

with the question of

WATER SUPPLY FROM RIVERS.

In tlie paper consideration was given to supplies

for rural di.stricts, for which, the author remarked,
a definite policy might be required and adopted

with advantage, rather than even to the supply of

moderate size towns where, generally speaking, a

definite supply and settled policy, either good or

liad, had already lieen adopted and were in operation.

It w'ould be obvious to every water engineer, said

Mr. Phelps, that every case required treatment on

its merits, but generally the locality would govern

tiie class of supply that could be best adopted. Dr.

.\dolf Kemna, he reminded the meeting, was a well-

known advocate of the iirinciijle that polhited river

water if jiroperly treated might safely be considered

a suitable drinking supply, and those who had seen

tlie unsavoury looking liquor which was treated at

Antwerp, and within the area of a moderate size

works, converted into a translucent water, equal in

appearance to the purest spring, and showing by all

the well-known tests its dietetic excellence, could not

fail to give him credit for having successfully solved

the problem to which he had put his hand. When,
however. Dr. Kemna asked them to agree that " there

is also another safeguard in connection with surface

water supplies—namely, that . being always open to

contamination, they must be treated as if contami-
nated, and purification is absolutely essential "—he
was perhaps asking too much.
Mr. Phelps proceeded to observe that he had found

in his experience a somewhat natural inclination on
the part of those who govern a municipal area to

consider supplies of water near to hand to be their

natural supply, and to favour pumping from a well

or river rather than bring gravitation supplies from
a compartively long distance. "Especially is this

the case," he said, " where springs of sufficient

volume exist in the locality, or the geological forma-
tion is such as to yield water in quantity from wells
close to the area of supplj-.

"It has been the custom, to a great extent, among
engineers and others, to consider all deep well waters
and large springs as being suitable sources of supply
without treatment and safe from pollution ; but this

attitude has of late years undergone a change ; we
have seen probably more epidemics of water-borne
disease traced to the pollution of deep well waters
and springs tlian have been caused by river water
properly treated. This is particularly the case where
the wells or springs are situate in a fissured forma-
tion and the vicinity of populated areas, and does
not generally apply with the same force to springs
rising at a considerable altitude. From these latter

the author has provided supplies to a large number
of rural areas by gravitation, and it is these tliat he
recommends for use wherever possible in the first

place as being the most free from pollution."

COST or PUMPIKG.

Coming to consider the economic bearing of the
question, Mr. Phelps pointed out that another very
good reason may be found in favour of these upland
springs as a source of supply for our rural areas.
"Pumping in millions of gallons per day ;s not
comparatively a very expensive operation, but v.hen
we come to so deal with, say, 50,000 to 100.000 gallons
per day, the cost is comparatively much higher. An
analysis of accounts of various water undertakings
shows that the cost of pumping, including coal, vages.
and engine repairs, by the Metropolitan Water Board
in 1910-11 was 0-82 of a penny per 1,000 gallons. Hull
escapes with 0-37, Derby with 0-52, Croydon 0-93, and
it may be generally held that under favourable cir-

cumstances large supplies can be pumped to a
reasonable elevation for well under a penny per 1,000
gallons. In the author's experience, supplemented

by information from those in charge of similar vv-nk-i,

the cost of pumping for supplies of 50,000 to 100,000

gallons per day averages not less than 2^d. per 1,000

gallons. This is equal to an annual charge of i'190

in the first case, or £380 in the latter. It will be
obvious to those with experience tliat these figures

do not represent actual proportions, and that in
small supijlies the cost of labour is so high com-
pared with the cost of fuel, that the difference between
pumping 50,000 gallons and 100,000 gallons to the
same height is not large. The smaller pump.ng sta-

tion could not be run for less than £200 a year, while
jjrobably the larger station would cost about £300 a
year."
Taking the case of a small town where mains are

already provided, but without an adequate supply,
Mr. Phelps asked how far this could afford to bring
water rather than work a pumping station at this

cost. ' £300 ijer annum represents a capiital sum of

about £5,500, repaid in thirty years, to which must
be added tlie cost of intake works or well, pumping
station, land, rising mains, and machinery, at a low
estimate of £3,000, say £8,500, which may be ex-
pended on gravitation works, sufficient to bring a
Gin. main for a distance of 10 miles and still have a
margin left for works of collection."

EIGHTS OF RIPARIAN OWNERS.
It was to be understood that we were now dealing

with small supplies, where an Act of Parliament or
Provisional Order was unnecessary, and where per-
colating water might be obtained from private lands,
by arrangement with the owner. Fortunately for the
small supply, the day had not yet come when Parlia-
mentary powers must be obtained for every supply,
although there was a movement in favour of such
action. When that day arrived (if ever), and the
small authority was in consequence made liable to
riparian owners for the water abstracted, another
serious difficulty would be placed in the way of those
who were doing their best to supply the pressing
needs of rural areas.

" It may reasonably be argued that in the above
calculation payment to the landowner has not been
accounted for. This is so, but it is contended that
in bringing a trunk main for a distance of 10 or 12
miles, there will generally in rural areas be a great
saving to the undertaker in canalisation, and,
further, that the supplies given en route may well
serve to provide sufficient to compensate the land-
owner for his concessions. It was but a few j-ears
since an owner was willing to give a spring of water
to supply an adjoining parish; to-day he generally
requires some consideration, and often a substantial
one. In dealing witli the water supply of the future,
the question must arise to whom does the water
belong ? It is submitted that the inhabitants of the
natural drainage area have at least some claim to it,

and that without paying unreasonable sums to both
landowner and riparian owner. Both these, how-
ever, have interests that must be fairly considered,
and it is high time that the respective interests of
the various parties should be more clearly defined."
The author's suggestion of a policy was that, as

regards those waterslied areas not yet appropriated,
the upland springs should first be appropriated to
the use of the dwellers in that river basin. Having re-
gard to the probability of increased population, or
the needs of coast tov,-ns not yet sufficiently equipped
for future needs, some help should be given from a
central fund, where such was advisable, to enable
mains to be laid large enough to convey not only
the collected springs, but as occasion might require
the whole of a large part of the surface yield of the
collecting area. Storage reservoirs and filters on the
watershed area might be added from time to time
as might become necessary. This would obviate the
difficulties commonly encountered from tlie fouling
of trunk mains by vegetable growths due to the con-
veyance of unfiltered water. The study of the mini-
mum spring yield of upland gathering grounds might
well be further followed, but it appeared that from
1 square mile of suitable area at high level at least
5,000 persons might receive a pure spring water
supply.
In conclusion, Mr. Phelps said it was realised that
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no co-ordinating machinery at present existed to

deal with a river bafin on the comprehensive lines

suggested, but it was to be hoped that when the pro-

posals which had been made, that the water supply

of the country should be controlled by local com-

mittees in touch with some central body, and acting

in the interests of the general public, took legislative

lorm—and that seemed likely to happen in the near

future—the needs and financial limitations ot rural

areas would receive the fullest consideration.

Mr. A. J. Maetin (London) said there was no ques-

tion that the supply of water to scattered popula-

tions living in small villages presented difficulties,

more especially of a financial nature, which were not

met with in the supply to urban populations. He
cons-dered the author had done good service in sug-

gesting the propriety of dealing with problems of

tliis kind on broad lines, and to supply possibly a

large number of parishes by a combined scheme. In

attacking the problem in that way they often made
economies which were not poss:.ble if they endea-

voured to give each little village its own independent
water supply.

Dr. Gabkeit (Cheltenham) said that, practically

.-^peaking, the majority of towns on the Severn took
tlieir water from above, and put their sewage into the

river below the tow'n. That included Worcester,
about 17 miles above their intake at Tewkesbury.
He took samples of the water, and in every case he
found that within a few miles of the discharge of the

effluent into the river the water, practically speaking,
came back to its origjial state of purity, with the
exception, of course, that there was added some
amouni of inorganic material and the water got
harder. As the result of his investigations he was
able to advise that water could be taken from the
Severn and used with safety, and it had been so used.

Mr. Moss-Flower said he thought that by the time
local authorities had done their duty in regard to

sew-age, with the facilities which they had had at
their disposal for purifj'ing water, there should be
absolutely no difficulty in getting good water for any
district. In one case he pumped water from a river
known to be polluted by sewage, and it gave bad
results, but it was put through sand filter.'!, and they
got the water absolutely pure.

Mr. Phelps, in reply, said he knew perfectly well
that water which had been polluted could be pumped
and filtered and dosed, and otherwise treated and
rendered more or less pure, and he knew that this
was done. His argument was rather whether it was
worth doing. If they could collect water which had
been naturally filtered through the soil at high levels
where no pollution existed they could bring it by
gravitation direct to the consumer, instead of letting
it pass down into a stream and become polluted by
drainage, involving both filtering and pumping sub-
sequently. He thought from all points of view the
policy he had outlined was the preferable one.

(To he continued.)

The Milton Regis Surveyorship.—Since the vacant
surveyorship of Milton Regis has been advertised, the
medical officer. Dr. T. Barrett Heggs, has circularised
the local public authorities urging the appointment
of independent whole-time sanitai-y inspectors, one for
the urban district of Sittingbourne and Milton, and
one for the Milton rural district. If the Milton Regis
council falls in with this it will, it is understood, mean
a modification of the terms of the advertisement.
Several applications for the post have been received,
but these will be held in abeyance until a conference
by the local authorities on the sanitary inspectorship
scheme has taken place.

Rural Housing.—The Board of Agricidture and
Fisheries wish it to be made known that thev are
desirous of obtaining information upon the subject
of the erection of rural cottages for labourers and
others They will be grateful if any landowners or
local authorities who have recentlv erected such cot-
tages will furnish them with particalars of the co^t
of the cottages and the results of their enterprises
both financially and otherwise. A form of particulars
wi 1 be sent on application to any person who is
wUl-.ng to supply such information. Communica-
Hons should be addressed to the Secretarv Board of
Agriculture and Fisheries, 4 Whitehall-place, London
b.VV., and need not be stamped.

JUNICIPflL WORK IN THE CITY OF LONDON.

ENGINEER'S REPORT.

The past year has been one in which a very large

volume of business has been conducted in connection

with improvements in the City of London, chiefly

due to the widening of Fleet-street and Leadenhall-

street. According to the annual report of the City

engineer, Mr. Frank Sumner, m.inst.c.e., claims

amounting in the aggregate to £1-47,054 were nego-

tiated and settled for about £93,209. Further claims

amounting to £166,898 were in course of negotiation.

STREETS.

Several important carriageways were relaid during

the year, and in view of the ever-increasing vehicular

traffic, especially that of motor omnibuses and other

mechanically propelled vehicles, it was deemed ex-

IJefhent to provide concrete foundations of a mini-

mum depth of 9 in.

The pavements of all these streets having been

down for many years, the contractors declined to con-

tinue the ma.ntenance, except at greatly increased

rates, owing to the foundations having become de-

teriorated on account of age, and to the numerous
trenches that had been cut through them from time

to time.

The footways of a number of streets previously

paved with York stone were laid with asphalt on
Portland cement concrete foimdations, 3 in. or 4 in.

in depth, according to traffic requirements.

PUBLIC LIGHTING.

The lighting of most of the main thoroughfares by
arc lamps w-as continued throughout the year. The
number of the original tj-pe "open" electric lamps
in lighting at the end of the year, at a cost of £26

each, was 329. being a decrease of three. In addi-

tion to this number there were 94 " Oliver " and
" Excello " flame arcs, and 45 metallic filament lamps
in lighting during the j:ear.

The number of gas lamps, including experimental
lamps, paid for by the Public Health Department of

the Corporation at the end of the j'ear was 2,621,

being a decrease of 27 on the previous year.

The high-pressure inverted gas lighting in Fleet-

.street has been satisfactorily maintained. Xo stop-

pages have occurred, and only a few defective lights

were observed. There are 113 other high-pressure

'Keith" gas lamps in the City thoroughfares,

making 130 in all.

The number of low-pressure gas lamps at the end
of the year was 2,518. These principally consume
4i cub. ft. of gas per hour each, the illuminating

power being 60 to 70 candles. When possible the

lamps are fixed on brackets, about 60 ft. to 70 ft.

apart on the diagonal, at a height of about 12 ft. from
the pavement level to the burner, the cost of each
lamp with gas at 2s. 2d. being £3 5s. 7d. per annum,
including maintenance of mantles, &c., but not
capital charges.
During the year arrangements, which involved con-

siderable time and consideration, were concluded
for a complete reorganisation of the lighting of the
City in accordance with the recommendation of the
Streets Committee. The streets, courts and alleys

will be illuminated in about equal proportions by
gas and electricity by the Gas Light and Coke Com-
liany and the City of London Electric Lighting
Company respectively, and it is hoped that the major
portion of the City will be completed before the
winter months.

STKEEI WATEELNQ AND REFUSE REMOVAL.

The quantity of water used during the year for

washing and watering the streets and court.s was
72,501,883 gallons, the number of nights when it was
used being 307.

From June to September inclusive the gullies were
disinfected at least once a week, and in many places
a daily disinfection was carried out, while in the
streets adjoining Billingsgate Market the gullies are
usually disinfected three times a day during the
summer months.
The quantity of refuse removed during the year

amounted to 50,533 van-loads taken from premises,
and 27,116 loads of sweepings and slop from the
public ways, making a total of 77,649 loads, or about
259 per working day during the six days of the week,
there being no removal of dust or sweeping of the

, thoroughfares on Sundays and Bank Holidavs.
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Third International Road Congress.
FINANCE OF THE CONSTRUCTION AND UPKEEP OF ROADS : PROVISION OF REVENUES.

The Eight Hon. C. Hobhoase, m.p., presided over

the sub-section of the congress in which the finance

of tiie con.struction and upkeep of roads was dis-

cussed. Tlie general reporter (Mr. G. Montagu
Harris) submitted the following conclusions for con-

sideration:

—

(1) The expenditure on the maintenance and im-

provement of: (a) The roads which serve as main
routes of communication between important places

in any country ; or (b) the roads which are used

mainly by long-distance traffic, unless such ex-

penditure is borne wholly out of national revenues

under a system of State administration of roads

(which system is practicable and suitable in the

case of some roads in seme countries), should be

mainly paid for out of national revenues, whether

or not such roads are locally administered and
maintained, subject, where local administration

jjrevails, to the supervision of a central govern-

ment authority both as to efficiency and expendi-

ture.

(2) It is desirable to abolish, so far as possible,

all tolls on public roads, but it is equitable that

the owners of vehicles which, on account of their

weight, or weight coq>bined with speed, or any
other exceptional circumstances connected with

either the vehicle or use of the road, cause special

damage to roads beyond the wear and tear of the

ordinary traffic of any district, should be subject

to special taxation, the proceeds of which should

be earmarked for expenditure on roads.

(3) Borrowing money for new road construction

and for the periodic renewal of the surface coating

of a road is consistent with sound financial prin-

ciples, provided that the loan period in the case of

loans for renewals is kept well within the life of

the surface coating.

Tlie Right Hon. C. Hobhouse said he was very

glad to welcome them for the purpose of discussing

what was after all the most important question to

be submitted to the congress. It was extremely easy

and pleasant to expend money which other people

had to contribute, but it was neither easy nor
pleasant either to contribute money or to impose the

burden of contribution upon other people. The re-

porter had submitted certain conclusions upon whicli

they would be asked to vote. He would, however,
suggest to them that if those opinions were to be
binding upon the delegates they would before arriv-

ing at a conclusion take into consideration the

various systems which existed in their own countries.

His own knowledge had led him to notice that exist-

ing systems of finance and control were very dif-

ferent in different countries, and had their origin in

very different conditions. Only recently in this

country had the central authority subsidised the

maintenance and construction of roads, and at the

present time the bulk of the expenditure was derived
from the local authorities. The upkeep was more
than the local authorities could bear. In many
countries the local rate had gone up from Id. or 2d.

to nearly 2s. in the £. Even in this comparatively
small country complete control was not desirable.

The State would have to come to a greater extent
than hitherto to the assistance of local authoritiei?,

but must also prevent overlapping.

Mr. Walter Emden, representing the Metropolitan
Paving Committee, moved as an amendment to reso-

lution No. 1 that a tax upon petrol may be suggested
as one of the suitable sources from which authorities

responsible for the upkeep of the roads may receive

subventions. He said it was a fair and reasonable
proposition that people in a position lo keep a motor
car should subscribe something for the support of

tlieir poorer neighbours. The use of motors was
causing a considerable -amount of extra expense for

the upkeep of the roads. The Government in taking
the money of the tax on petrol was taking some-
thing from the local people. The petrol tax ought
to go back to the .source which earned it. It might
go back assessed on the mileage of main road in the

various districts.

In objecting to the amendment, a delegate said it

was not for them to suggest to various Chancellors how
the revenue of different countries was lo be raised.
Again the question was whether it was fair to put the
whole burden of the upkeep of roads upon motor cars.
The surface of the road had to be kept up not only
for cars, but also for other vehicles which wanted an
even surface. Again, the surface had to be kept up
because of the dust affecting people resident near the
road. Damage to the road was not caused simply by
the drivers of motors. Most of the damage was caused
by steam engines, which were not covered by the
amendment.
Mr. Scon Plummek, County Councils Association

of Scotland, supported the amendment. Speaking
from the point of view of Scotland and England, it

seemed to him that now was the time when, to a very
large extent, the maintenance of the roads ought to

be kept up by tlie traffic upon the roads. He would
go further and say that, to a very large extent, the
reveime for the upkeep of the road should be derived
from the taxation of mechanically propelled vehicles.
During the past twenty years in Scotland the cost of

the upkeep of the roads had just about doubled, and
that increased cost was caused entirely by the mechani-
cally propelled vehicles. If they could get half the
present cost of the upkeep placed upon mechanically
propelled vehicles, it would go a very long way towards
meeting the difficulty confronting them. Subventions
from the Chancellor of the Exchequer had proved a
delusion and a snare. The subventions gradually be-
came smaller, and the object for which they were
granted gradually grew larger. Subventions from the
Govei-nment also meant control by the Government,
and that control would be complete control, as had
been seen in the case of education.

The amendment was lost, and the first conclusion
adopted as a resolution.

With regard to Conclusion II., Mr. Willis Bund
said he did not think it went far enough. In many
cases persons resident in the district caused extra
traffic to be put upon the road. He moved the inclu-
sion in line 5 of Conclusion II. of the words " or
other persons who cause damage to the road."

Mr. Walteb, Emden opposed the amendment. It
would, he declared, penalise manufacturers and em-
ployers of labour, and stop the development of the
country. A manufacturer would not go to a place
where a tax was put on every cart he put upon the
road. It seemed to him that the principle upon which
the congres.s should meet was to lay down very clearly

that the finance must be gained from a very large
source and not from a particular class, and to penalise
employers in the way suggested would be doing

Mr. ScoTi Plummeh said that all vehicles should
contribute to the upkeep of the roads in proportion to

the benefit received upon them. We were now getting

upon the roads a good deal of traffic which used to be
on the railways.

Conclusion II., with the amendment, was agreed to

as a resolution, and Conclusion III. was adopted as
a resolution without discussion.

A motion that the resolutions passed should not
apply to roads in towns was defeated, and the sub-sec-

tion's deliberations closed with a vote of thanks to the
chairman.

The following summaries of the reports on this im-
portant subject have been specially prepared for The
Surveyor by Mr. Reginald Eyves, m.cons.e.,
M.soc.c.E., who has added a note containing sugges-
tions as regards the policy which it is desirable to

pursue in the United Kingdom. Special attention

has been paid to the situation in the German Empire,
and to the complex but apparently satisfactory

methods of raising funds for road purposes in

France.

While the financial side of highway administration
possibly demanded fuller treatment than could have
been accorded to it in a series of reports on highway
authorities, it must be admitted that there is a con-
siderable overlapping between the eighth question and
the ninth question. The two series taken together

furnish, however, fuller accounts than either series
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taken separately, giving a closer view of the systems

in force in the different countries.

THE CITY OF BUENOS AIRES.

Dr. C. C. DASSEN, Director of Municipal Works,
Buenos Aires.

This report is a monograph on municipal taxes of

line, level and paving, considered generally, but also

with special reference to conditions in Buenos Aires.

It is a useful study of methods of assessment on

frontaeers for street paving purposes, and incl ides

the author's recommendations as regards the manner

in which the depth of the building from the building

line should be taken into account, and the methods

to be followed in assessing corner properties and those

fronting street intersections. The author gives very

careful attention to the problem of tramway assess-

ment, and he illustrates his report with numerous

diagrams.
BULGARIA.

S CHR. GUECHOFF, General Secretary at the Royal
Ministry of Public Works, Bulgaria.

The funds for national highways (about 4,000 miles)

are raised as follows. The road tax consists of 11

centimes, added to direct taxation and tobacco and

.spirit licences, 1 per cent on the value of industrial

buildings, and 1 per cent -'n the nett revenue of

undertakings which enjoy tne benefits of the act for

the promotion and encouragement of industry. There

are also grants in aid from the various counties,

amounting to at least 10 per cent of their ordinary

income from taxation. The other roads, all classed as

vicinal roads, have a completed mileage of about 1,550,

1,900 miles under construction, and 1,100 miles traced.

There is a statute labour tax of five days, or two days

with a cart, or at least 8 francs, on every person, male

or female, between the ages of twenty-one and fifty-

five years who is employed by the State, county or

l)aris'h. Grants in aid—5 per cent of the county taxes,

3 per cent of the parish taxes and a grant from the

State—are also made. The author discusses these

taxes, advocating the abandonment of statute labour

and the raising of loans for road purposes.

UNITED STATES.

C. RICHARDSON, m.am.soc.i.e.

This report is largely a study of the subject with a

view to recommending methods suitable in the circum-

stances of the United States. The author commends
the raising of funds by vehicle and motor spirit taxes,

and advocates the policy of paying for completed
works out of funds raised by taxation, special levy

or special assessments immediately payable. He
shows that it is bad economy to make and to improve
Toads with funds raised by loans, especially when the

repayment is spread over a long period

FRANCE.
F. BORDAS, Sous Directeur des Routes et Fonts, at the

Ministry of Works, Paris.

It was estimated that the budget for 1913 would
include 37,000,000 francs for the maintenance of

national roads. In 1910, 2,OJO,O0O francs were allocated

to bridge work on the national roads, 38,230 kilo-

metres. There are, with certain important exemptions,
taxes on public vehicles with springs, on draft horses
and mules, and on horses, mules, and saddle mules.
Vehicles used in agriculture and in taxed professions

pay half the tax. The receipts from these taxes
amounted in 1910 to 20,000,000 francs, 19,000,000 of

which were allotted to the State and 1,000,000 to the
Communes. There are also taxes on motor veliicles,

which brought in about 130,000 francs in 1910. Taxes
on ordinary bicycles and on motor cycles amoimted to
about 8,500,000 francs in 1910. The taxes on motor spirit

amounted to 42,000,000 francs in 1911, and it is esti-

mated that about 24,000,000 francs of this total was
paid in duties on spirit used in motor vehicles. In
1910 the total receipts of the Treasury from these
sources amounted to 56,000,000 francs. Nearly 10,000,000
francs were allotted to the purchase of bridge tolls on
vicinal roads. There are some minor sources of
revenue, such as rentals, fines, &c.
There are now only 13,000 kilometres of departmental

roads. The revenues for these roads are raised chiefly
from tolls, traffic fines, and voluntary payments by
Communes and private persons. The vicinal roads
are maintained partly out of the ordinary revenue
of the Comnuines. partly by the prestation tax
(statute labour, males between eighteen and sixty)
if one, two, or three days, or a money equivalent, and
partly by centimes, limited to five, on the four direct
taxes. The Communes may impose extraordinary cen-
time taxes, and may raise loans, usuallv limited to

thirty years. They may also exact payment for unusual
wear of the roads. There are some departmental and
State grants which are chiefly for improvements. In
1908 the Conmuines contributed about 3,592,00<J francs,

the departments 3,392,000, and the State 5,180,000

francs. Thus the share of the State was 42-6 per cent

against 296 per cent from the Communes, and 27-8

per cent from the departments. The maintenance of

roads of " main communication and common interest
"

falls to the Communes, but the departments have
been obliged to assist. The Conseils Generaux may
impose, for these roads, three days' prestation or its

equivalent, and five centimes of the real estate taxes,

this being Communal revenue. In addition, depart-

mental centimes, limited to twenty-six, may be

allotted, one centime more on real estate, and the

other 25 centimes on two of the four direct taxes, the

real estate tax and the personal property tax. For
vicinal roads special centimes, up to seven, may be
levied on the four direct taxes. Extraordinary
centimes, up to twelve, nuiy be voted any year by the

Conseils Generaux. Loans for terms up to fifteen

years may also be raised. There are also some in-

dividual subsidies. The State may grant subsidies

for vicinal roadwork of all kinds. The amount varies

from 21-35 per cent to 6135 per cent.

The maintenance of rural roads is not a compulsory
charge on the Comminies. These bodies may allot for

the maintenance of rural roads one day's prestation or

(not and) the revenue from the extraordinary centimes
up to three. The expenditure on urban roads is not
compulsory ; it is met out of the ordinary revenue
of the Communes, and liy vaiijous taxes which they are

empowered to raise, such as charges for the occupation
of standing space in the streets, and for building
permits, and the conuiivited payment in lieu of the
obligation, which the frontagers would otherwise be
under, to sweep the streets.

HUNGARY.
J. NEMETHT, Konigl, Baiirat, Esztergom; and
A. KEVICZY, Konigl, Oberingenieur, Budapest.

The State roads of Hungary are made, managed,
and maintained by tlie State; county and municipal
i<)ads bv the counties and municipalities; station
roads are uuiintained at the joint cost of the railway
company and the local autliorities

;
parish commmii-

cation ways, or vicinal roads, are maintained by
unions of parishes, and communal or field roads by
single connnunes. There are also some private roads.
It may be noted here that the term '" vicinal," as
applied to roads, is used in different senses in dif-

ferent reports, being sometimes applied to the more
important roads connecting villages, and sometimes
to the less important roads in and about villages.

For the maintenance uf State roads, towns and
communes pay contributions based upon the in-

creased cost where the road passes through the town
or the comnuuial area, as compared with the cost in
the open country; but the financial resources of the
local authority concerned are taken into consideration
when the assessment is made. Tolls are collected
both on State and other roads, but it is projjosed
that they should be abolished. There is also some
income from the sale of timber and roadside grass
and fruit. Municipal and county authorities receive
grants in aid from the Government; in 1912 the total

amount was 3,300,000 crowns (£137,000). Some 4ai
kilometres of umnicipal roads have been taken over
by the Government, and other roads of strategical
imi)ortance are sometimes taken over in the same
way. The cost of vicinal roads is largely defrayed
by the collection of tolls. Large commercial and
industrial undertakings nuiy be joined to unions of

communes for the purpose of road maintenance.
County authorities may make grants in aid of
vicinal roads. The autliors advocate the employ-
ment of the Army in road construction and mainte-
nance.

ITALY.
L. FROSALI, Chief Engineer of the Province of Florence.

The cost of construction, repair, and maintenance
of the four classes of roiids in Italy is borne by the
responsible authority in each case—the state, the
province, and the coniiuune ;. other roads, classed as
vicinal, are apparently uuiintained by the local
authorities, but the nature and extent of these roads
is not indicated in the report. They are probably
mountain paths and by-roads in sparsely peopled
districts. In 1910 the length of State roads was
8,303 kilometres (about 5,160 miles), costing for main-
tenance 7,113,700 lire (about £296,400), 8567 lire per
kilometre, or JC574 per mile. [The cost per kilometre
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seeuis to be wrongly given in the report.] Tlic Com-
munes are compelled by law to make roads leading
from the chief village of theconmiune to the chief town
of the arrondis.sement, to the neighbouring seaport or

railway, and between exi.sting roads and the more
important hamlets of the commune. Tlie.«e funds
are derived from a charge of .'i per cent on the direct

taxes, special taxes on road users, contributions in

kind from the inhabitants, tolls, and provincial and
State subsidies. The Stale contributes half or a third of

the cost of the constiiiction of roads in .some cases, and
in other cases the State makes roads and collects the

cost from the province or comnnme during a period

of fourteen years. The State contributes half and
the provinces a quarter of the cost of roads of access

built by commune to railway stations and quays
within 25 kilometres of the chief village or the most
important hamlets of the comnmne. Tliere are also

State subsidies for works of defence again.st torrents

and landslides, and for the connection of isolated

communes with the existing roads. The sixty-nine

provinces of Italy spend a little moi'e than 26,000,(100

lire (about £1,099,01X1) for the maintenance of 44,671

kilometres (27,758 miles) of roads. 589o lire per kilo-

metre, or £395 per mile.

The revenues of the provinces are raised from
land taxes, 40 per cent of the motor car taxes, and
from some minor sources, the bulk of the funds being
derived from taxes on propert.y. The commune
spend about 21,000,000 lire, or £878,764, on 95,406 kilo-

metres of road.s—£221 lire per kilometre, or £14'8 per
mile.

The author points out that industries do not suffi-

ciently contribute to the maintenance of roads. He
is not in favour of the complete concentration of road
services in the hands of the State.

RUSSIA.
W. MAYEN. State Councillor, St. Petersburg.

The author discu.sses the means which should be

adopted in the raising of revenues for road mainte-

nance, but does not give much information as re-

gards the sources from which funds are derived for

the maintenance of Russian roads. Possibly, how-
ever, there is little to tell, and it seems that, while

the revenue from tolls is sometimes important,
amounting in tire government of Moscow to 50 per

cent of the cost of maintenance, the roads generally

are chiefly maintained by statute labour. Land-
owners are obliged to supply the timber needed for

bridge construction ; otherwise, it seems, they pay
little or nothing towards the cost of road mainte-
nance, the Ijurden of which falls on the rural popu-
'ation, and mainly upon the peasants. The tax
upon a peasant may he 7, 24, lOo, 248, or 94 kopeks,
against 08, 08, 0-7, 14-6, and 07 kopeks in the same
government upon proprietors. Peasants may be

made to travel long distances in order to work off

the labour tax, as much as 260 veists (about 123

iciles), or even, in the government of Archangel, 600

vorsts.

The author points out that such faults are not in-

herent in the system, and that it may be an advantage
to the pea.sant to be able to pay his tax by labour

;

such taxes should, however, be paid only by those who
use the roads.

THE GERMAN EMPIRE.
G. TIMME. Eegienings imd Baurat. Technisches Referent

fiir den Strassenwesen, in the Ministry of
Alsace-Lorraine ; and

C. PIETEI, Eegierungs und Baurat, Beigeorgneter of
Wiesbaden.

THE KINGDOM OF PRUSSIA.

In Prus.sia the State (of Prussia) pays to the pro-

vinces 19,000,000 marks in consideration of the handing
over of the main roads to the provinces in 1875. Of

this sum 2,000,000 marks are divided in proportion

to area, and 2,OWi,000 in proportion to civil population,

the rest in predeternuned amounts. A further subsidy

of 7,000,000 marks is partly available, it seems, for the

maintenance of roads in poor districts, and another

3,000,000 are definitely alloted for road construction

and maintenance in provinces, circles and parishes.

Undertakings which either temporarily or per-

manently use the roads severely may, in some pro-

vinces, be made to pay special contributions towards

the costs of maintenance. In other provinces the

communal associations are empowered to levy high-

way, by-way and pavement dues. In five out of the

twelve provinces (see report by H. Cassinone. Question

8) there has been further decentralisation, the main

roads having been handed over to the circles, partly
or wholly, in consideration of lump stuns or annual
payments. On the other hand, some of the provinces
have taken over the maintenance of important
.secondary roads. Elsewhere the secondary roads are

maintained by the circles. The provinces pay from
25 to 50 per cent of the cost of construction of new
roads. In the Prussian province of Saxony (not the

kingdom) and in Hanover and Westphalia the mileage
of estate and communal roads is considerable, .some-

what exceeding that of the provincial roads, and being
about one-quarter to one-third of the total mileage,

and in the Rhine Province nearly one-third of the

total mileage. In other provinces (except Hohen-
zollern, which has about 900 kilometres of all roads)

the proportion of estate and communal roads is much
smaller.

In neither of the reports (8th and 9th questions) is

the manner in whiclt the revenues are raised clearly

explained with a sufficiency of figures. Mr. Cassinone
states that the communes usually look after their own
roads "with the help of the province and the circle."

but the extent of the financial aid is not indicated in

either report. In some circles there are special systems
of circle roads, formed by taking over the communal
roads. The methods pursued vary much in different

parts of Prussia.

So far we have dealt only with the provinces of the

kingdom of Prussia, the population of which is more
than half that of the German Empire.

THE KINGDOM OF BAVARIA.

The population of the kingdom of Bavaria is more
than 7,000.000. The State maintains and pays for the
State roads—about one-twelfth of the whole mileage.

District roads—about one-fourth of the whole mileage
—are made and maintained by funds to which the

State and circle together contribute in the proportion

of I'O to 2-6 from district resources. The districts

raise funds by " levies," the nature of which is not
indicated. The money may be raised directly or in-

directly in the form of loans, paid for by "levies."

There are also taxes upon certain classes of vehicles,

and some other contributions, but it is not clear

whether these are wholly devoted to district roads or

partly to the remaining two-thirds of the mileage, as

to which roads no information is given in the report,

though their length is nearly 60,000 kilometres (H.

Cassinone). There are 265 districts, so that the average

area is 286 square kilometres (or about 110 square

miles), the average population about 26,000, and the

average mileage of roads of all classes in a district

is about 200, or 322 kilometres. There are, however,
only 163 district administrations, each with an execu-

tive officer. Each of these officers controls one or more
districts, so that for some purposes, including, it

seems, road maintenance, the above averages are con-

siderably increased.

THE KINGDOM OF SAXONY.

The area of the kingdom of Saxony is 14,992 square

kilometres (about 5,790 square miles), and the popula-

tion about 4,800,000. The State roads are made and
maintained by the State, the other roads by the

communes and independent estates, the State making
contributions up to about 20 per cent of the cost of

maintenance. Road and bridge tolls are collected

• on some of the roads. In other cases, owners of

forests, quarries, and industrial works may be made
to contribute to road funds.

THE KINGDOM OF WURTEMBURO.

The population of the kingdom of Wurteinburg is

about 2,400,000. The State pays practically the whole cost

of maintenance of the State roads, .3.153 kilometres

(about 1,959 miles). District roads are made by the

landowners. As a rule the State (namely, the king-

dom of Wiirtemburg, with an area of less than

20,000 square kilometres, or about 7,000 .square miles,

an area somewhat less than that of Wale-s) contribtites

a third of the cost of construction, another third

being contributed by the .Vmtskorperschaften, or

"official bodies" to which the conununities "belong."

The maintenance of roads is conducted by the official

bodtes in ten main districts. In the other fifty-fotu-

districts the roads are maintained by the landowners

concerned. In neither report is the mileage of roads

other than State roads given. The State makes
grants of one third to one half the cost of mainte-

nance of important district roads, some of which

are probably to be classed as main roads, since there

are less than 2,000 miles of State roads for the whole

area. Fund? are also provided by "levies," and
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from the sale of the timber felled in the coiniminal

forests.

THE IMPERIAL TEttRIIOKV OF ALSACE-LORRAINE.

The area of Alsace-Lorraine is 14,517 square kilo-

metres (about 5,600 square miles), with a population

of about 1,800,000, nearly two-thirds that of the West

Riding of Yorkshire. The State defrays the cost of

maintenance of State roads, about one-eleventh of

the total mileage ; but it is not clear from the reports

whether the money is paid directly from the Imperial

Treasury or whether the territory is handled as a

reparate province in this respect. The State con-

tributes towards the cost of construction of other

roads to an extent depending on the importance of

the work. Towaris maintenance the State contri-

butes 200,000 marks (about £10,000). The owners of

forests, quarries, and industrial works pay special

dues in money or materials for exceptional wear of

the roads. The sums raised by the communities are

in the form of additions to the direct State taxes.

The districts also pay a share, but the report does
not show what proportion of the total costs is ordi-

narily borne by the districts and communes.

THE GRAND DUCHi' OF BADEN.

The area of this- Grand Duchy is 15,067 square kilo-

metres (about 5,800 square miles). The population,
nearly 2,100,000, is about three times that of Hamp-
shire, or twice that of Warwickshire, with 10,756

kilometres, or about 6,680 miles of roads, between
one-quarter and one-third of the total being State
roads. The communities pay about one-third of the
cost of construction of State roads, and usually pay
about one-quarter of the cost of maintenance. The
communities contribute in a similar manner to tht
cost of circle roads (1,363 kilometres, or about 8,117
miles), paj-ments being also made by owners of
forests, quarries, and industrial undertakings " in
relation to the advantages that accrue to them."

THE GRAND DUCHY OF HESSE.

The Grand Duchy of Hesse has a population of
about 1,300,000, or a little more than that of Stafford-
shire. The area is 7,689 square kilometres, about
that of the North and West Ridings of Yorkshire
together, or twice that of Lincolnshire. There are
nearly 1,862 kilometres of former State roads, and
3,086 kilometres of former circle roads (altogether
3,100 miles). The length of former State roads, 1,156
miles, is less than that of the combined main road
mileage of Staffordshire and Shropshire, and the
total mileage of " built" roads is not much more than
that of the roads of County Mayo. It may be
assumed, then, that the extent of the earth or gravel
roads and tracks is considerable, and that they are
of some importance. The 3,100 miles of roads re-
ferred to in the report are all administered bv the
circles under the chief control of the Ministry of the
Interior (roughly corresponding to an English countv
council). There are eighteen State inspectors,
nominated by the circles, and seventy-five road-
masters. Of the cost of construction, clear of the
villages, the State pays three-eighths, the province
two-eighths, the circle two-eighths, and the communi-
ties one-eighth. The communities pay for the land,
and defray the whole cost where the roads pass
through villages. There are Government grants in
aid of the poorer circles. The State pays 1,000 000
marks (about £16 per mile of built roads) towards
maintenance, about half being paid to the provinces
and half to the circles.

OTHER SMALL STATES.

In the Grand Duchies of Meeklenburg-Schwerin
()ldenburg, Sase-Weimar and Mecklenburg-Strelitz
the State (Grand Duchy) hc^'vs the cost of maintenance
of the State roads. The first-name-j -if these states has
a population of nearly 625,000 (less than that of
Gloucestershire), the second 439,000 (about that of
Leicestershire), the third 388,000, and Mecklenburg-
Strelitz about 103,000, or less than that of Hereford-
shire. The Duchy of Brunswick and the Grand Duchv
ot basony have populations approaching 500.000 each
comparable with those of Lincolnshire and Norfolk. '

THE MAINTENANCE OF TOWN STREETS.
In Prussia town streets are usuallv maintained bv

the towns out of municipal funds with contributionsfrom tramvvay undertakings, and in Gottingen from
manufacturing works. In some towns the frontagers
maintain the footways. In two towns dues are paid
for vehicles, in six towns industrial undertakings are

charged for increased wear, and in a few towns there

are contributions on account of the laying of pipes,

cables, &c. For the most part streets are cleaned by
frontagers, but in many towns the municipal authority

cleans the carriageways. In eleven towns the muni-
cipal authority undertakes the whole of the street

cleaning.
In Bavarian towns the municipal authority usually

manages the streets, but in Munich the frontagers are

the managing authority over all streets, except as

regards drains and sewers. In four towns there are

permanent tolls on vehicles, tramways contributing
in two towns.
In other states the town is usually charged with the

greater part of the maintenance of streets, the

frontagers being in some cases responsible for the
footv.ays, especially as regards the removal of snow
and ice, and the strewing of sand in .slippery weather.

CLASSIFICATION AND THE ADMINISTRATIVE
UNIT.

In his summary the reporter-general, Mr. G. Montagu
Harris, m.a., secretary to the County Councils Asso-
ciation of England and Wales, writes: "In France,
Italy, and most of the German States no contributions
are levied from the local authorities for the national
roads. The importance of the point must depend
on the extent of the national roads in relation to

others, and on the amount of the burden they involve."
This is sound as far as it goes and with respect to the
physical road system, but the significance of this par-
ticular point in a comparative studyof highwayflnance
administration depends far more upon what is the
absolute area of the " state " in question, and upon its

area in relation to those of other states, or, in the case
of a German State, to that of the whole Bund. Re-
ferring to the provinces of the kingdom of Prussia,
Mr. Harris writes: "In view of the very large area
of the twelve Prussian provinces, it will be convenient
for the purposes of this report to treat the roads thus
administered under the head of ' national.' " Surely
it would be more in accordance with realities to treat

the roads of the small and the tiny States as provincial
rather than to regard those of the Prussian provinces
as national. ' Things which are equal to the same
thing are equal to one another ; but things which are
equal to one another are not necessarily equal to a

third thing bearing the same name as one of them.
Looking at Germany as a whole it must, of course,
be recognised that roads belonging to the network of

the principal routes and corresponding to the national
roads of some countries must run through the small
States, just as in England such roads are a part of

the network administered piecemeal by the counties
or districts concerned : but that does not make them
national roads. Further, in some of the German
States the mileage of State roads in proportion to the
area is much higher than the average proportion, so

that the State roads of different States do not fall into
one class. Thus, while, as we shall see presently, the
mileage of the State r'.ads of Germany is such that,
all things considered, it compares with the mileages
of national roads in other countries, we must realise

that these roads are not the main threads ot a national
administrative fabric, but are the locally leading
strands of an administrative patchwork, possibly even
more efficient than the national systems or better
suited to the country, but not administratively com-
parable with them.

THE SIGNIFICANCE OF THE TERMS EMPLOYED.

Let us get a little closer to the actualities involved
in the terms we are using. In many of the German
States we find that there is 1 kilometre of road to

5 or 6 square kilometres of area, or, say, 1 mile to 31
to 3'7 square miles. In Prussia and Bavaria the rela-

tion is 1 kilometre to 10 or 12 square kilometres

—

about 1 mile to 6 or 7 square miles. Taking seven
German States, including the six largest, with an area
of 497,000 square kilometres (194,000 square miles), or
nearly nine-tenths of the area of Germany, the figures
in the reports show that there are 52,270 kilometres,
or 32,480 miles, of State and Prussian provincial roads.
This gives, roughly, 1 kilometre to 9J- square kilo-
metres, or 1 mile to 6 square miles. France, with an
area of 534,000 square kilometres, or 206,330 square
miles, has 38,230 kilometres (23,750 miles) of Ifoules

Xalinnales, or about 1 kilometre to 14 square kilo-
metres—1 mile to 8-7 square miles. If, however, we
include the 13,000 kilometres of departmental roads,
the proportion is nearly the same as that for Germany.

Italy has about 1 kilometre of national roads to 34.1

square kilometres, or 1 mile to 21 square mile.s, and.
having regard to the long sea-coast of that country
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and other ^•irc•ulllstallce^;, tiiere is some defrree of corre-

spondence with France and Germany. The mileafre

of provincial roads in Italy is, however, more than
five times that of the national roads, so that there

is also some degree of correspondence between the
maintenance of important roads l>y secondary autho-
rities (states and Prussian provinces) in Germany and
secondary authorities (sixty-nine provinces) in Italy.

In France there are no such autliorities effective as

units in road administration, but in England our
county councils occupy somewhat the same position,

there being sixty-nine Italian provinces in an area of

about HO,OOU square miles. All such comparisons are,

however, subject to the consideration that, to a very

large extent, the distinctions between different classes

of roads are actuarial rather than real. It is the case

in England as regards main and district roads, in Ger-

numy with respect to State and circle or district roads

(including State-aided roads in Wvirtemburg), and it

is probably also the case in Italy as between national

and provincial roads. France is more systematic, and
it is because they do not fit in with the general scheme
that departmental roads are being absorbed into other

classes, the department being an unnatural unit, not

a real unit like an English county or a German state.

THE OP.GANtC CHARACTER OF EOAD SYSTEMS.

It is clear that a road system, far from being a part

of the rigid skeleton of the body politic, corresponds

rather to the muscular system of the animal body,

and is .sensitive to temporary and local changes of

many kinds. It is affected by railways, canals, coast-

wise traffic and marketprices, and the predetermination

of a system of roads becomes an impossibility under
the rapidly developing traffic condition.^ of to-day. It

is impoitant, therefore, that terms applied to the roads

and road systems of other countries should be properly

understood, and while we may find some degree of

correspondence between the road systems classed as
•• national " or " State" in different countries, we must
distinguisli between the cases in which the authority

concerned is the National Government and those other

cases in which it is the chief local authority in an
area and over a population more in correspondence
with those of an English county or a group of two or

three counties. We must also note the physical dis-

tinction between a class of roads constituting a third

or fourth of the total mileage of metalled roads in the

area and a class which covers only a tenth or twelfth

of the mileage, or much less. In the classification

provisionally put forward by the British reporters to the

Road Congress (question 9) the first class of roads is

given a mileage of 10,000, or 1 mile to about 12 square
miles (say 1 kilometre to 19 square kilometres). The
significance of the relation depends a good deal upon
whether it would hold in Ireland, or whether, on the
contrary, it would be considered better economy to de-

velop a large mileage of roads of the second class in

that country, in view of the relation between area and
population and topographical features. In any case,

the fir.st class in this suggested classification has a
mileage much less than that of the French national
roads, which may probably be regarded as extending
beyond the range of trunk roads proper. Indeed, it

is a question whether the first class, or the State roads,
in any country need form a completed network. When
they do they are bound to include many long stretches
of only secondary importance, or, alternatively, to

leave in a different class considerable lengths of road
of first importance. Roads cannot, in fact, be strictly

classed in networks each of which is complete, ranging
back to and including the first class. This is a prime
difficulty of classification. Another difficulty, in com-
parative studies, arises from the habit of classing roads
according to the designation of the road authority.
In England many district roads are much more im-
portant than some county roads. In Germany there
are some districts or circles which maintain all the
roads, or all the more important roads. In other parts
of Germany the importance of the chief roads main-
tained by the smaller local authorities depends, as Mr.
Harris points out, on what proportion of the total

mileage is maintained by the State or province. Again,
the word "vicinal," in the reports to the congress, is

used in different senses, being applied in some cases
to the more important and in other cases to the less

important of local roads. The only fair way to com-
pare the road systems of different countries would be
to adopt a typical classification with numbers only,
and to place under each of these, heads the class,
classes, part of a class or parts of clas.ses correspond-
ing in each country to the typical rating.
The use of the terms "centralisation" and "de-

centralisation " also demands altenlinn. Su|)posiug

tlat there are three classes of roads in a country

—

national, provincial and district roads. Which gives

the greater degree of centralisation—the handing over

of all roads to the provinces or a policy of partial State

control of all roads ? Discussion of this point would
be futile, and it would be far better to adopt different

words to express the different ideas involved. The
Prussian ])rovinces which hand over their roads to the
smaller local authorities have effected unification of

road administration as regards any small area con-

sidered apart; on the other hand, we find in the United
States that the Federal Government is, to .some extent,

forestalled in road administration activities by in-

dividual states, which are effecting a unification of

road management which amounts to centralisation
from the State point of view, but defers or makes un-
necessary any measure of national centralisation.

THE MULTIPLE UNIT SYSTEM.

It remains to be considered whether a study of the
reports points to the possibility of managing roads on
the multiple unit system such as is in force in Scot-
land and in the Grand Duchy of Hesse, all the roads
in a given area being under one authority, and ap-
pointing their own surveyor. It seems to be a condi-
tion necessary for the sticcess of this system that the
areas should be small enough to be managed by one
man. as distinguished from a directing chief with
highly qualified assistants. The reason for this is that
the per.son actually in charge of roads of minor im-
portance must be in close touch with the inhabitants,
and must have an intimate knowledge of local condi-
tions and local needs. Two other requirements must,
however, be met. First, the area mu.st be large enough
for economical administration, and, secondly, due pro-
vision must be made for the maintenance of main
roads and the accommodation of through traffic. As
resards the former, it is clear that the cost of keeping
systematic accounts, checking and analysing expendi-
ture, maintaining adequate but not superfluous
machinery, and employincr a staff which can be em-
ployed all the year round is far greater in the case
of a small area than it is for a large area. With re-

spect to main roads. State aid to a very considerable
extent is necessary, and would seem to involve some
measure of State control and inspection.

Further, while the technical qualifications desirable
in a surveyor of minor roads and by-roads are probably
of quite as high an order as those which are looked
for in a surveyor of main roads, they are quite of

the same kind, and it may be difficult to find and
adequately to pay a sufficient number of men with all

the qualifications necessary—that is, .so many men
that one can be placed in each of the small areas. In
Scotland the local conditions and national tempera-
ment are favourable to the multiple unit system ; but
there are some among those concerned with Scottish
highway administration who regard the parts of coun-
ties, the present districts, as somewhat too small.
Thus Sir C. Bine Renshaw (question S) suggests that
the counties which are divided into districts (county
districts of Scotland, not district council areas of Eng-
land) should appoint county surveyors with general
supervision. The Rt. Hon". R. G." Munro Ferguson
stated that the counties would form better units than
the present county districts: "The larger the area,
within reasonable limits, the better the surveyor, and
the more his appointment will be determined by merit.
and the better the supervision." The tendency, in
fact, seems to be towards the county as the unit of
the multiple unit system. On the other hand. Lord
Strachie and Mr. Seymour Williams seem to regard
the English district as a suitable unit, but not strictly
on the multiple unit system, "the repayment of the
cost of main roads being dependent upon a certificate
of the county surveyor that the repairs have been
satisfactorily carried out." But could the system bear
the cost of paying adequate salaries to qualified county
surveyors with such restricted activities ? Clearly such
a state of affairs would not be satisfactory, and there
are but Uvo alternatives—either the county surveyor
would liave charge of the main roads, which carries
us out of the scope of the multiple unit system into
that of the normal English system, or the county sur-
veyor would be the chief of the district surveyors, and
have some control over all roads. Only the second of
these alternatives preserves the multiple unit prin-
ciple, and it makes the county the unit, not the dis-

trict.

THE COUNTY AS THE TNIT.

In Scotland the county is, 'in many cases, the
unit of highway administration, since the smaller
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counties are not, as a rule, divided into road dis-

tricts. By the appointment of county surveyors in

those counties which are so divided the county would
become the unit generally, but the units would not

then be all alike, and the principles which had led

to the appointing of county surveyors to supervise

the distric; surveyors should really apply with equal

force in the case of single small counties. Similarly,

Engl-sh counties differ so much in area and popula-

tion that consistency in the form of administration

would hardly amount to consistency in fact. The
administrative changes involved in the readjustment
of the areas might, it is here suggested, be confined

to highway matters, without involving any other

branches of local government. The point cannot,

however, be now discussed. What we have to con-

sider is whether the English county can be made
a compl 'te unit of highway administration.

The simplest w-ay to effect such a result, without
any change in the law would be for the county to

declare all roads to be main roads. The present
rural and urban districts are, in many cases, by no
means the areas into which the county would ulti-

mately be divided under assistant surveyors, but at

first they would be retained, the present district sur-

veyors becoming assistant county surveyors in tliose

cases in which their highway duties are now more
important than their other duties.

A similar result could gradually be brought about
by a reorganisation of the present system of " main "

and "assisted" roads. The m'leage of main roads
would be extended or reduced, as the case might be,

to a suitable proportion of the whole, considerably
reduced in some cases. The county would make
grants towards the maintenance of secondary roads,
the proportion of the cost paid by the county being
small, and the mileage of roads so aided being large.

This would give the county control over a consider-
able proportion of the roads of the area, and their
surveyor would to a considerable extent control the
highway expenditure of the districts, grants being
subject to his certificate that the work—involving
the expenditure of dis'^rict rates—was properly car-
ried out. An important advance could be made if

the Development Act were amended so as to allow of

the Eoad Board funds being allotted to maintenance
—as they ought to be. The Eoad Board could confine
their grants to counties, and make the amounts de-
pend on the extent to which the counties were con-
tributing towards the cost of maintaining district
roads. This would give the Eoad Board some direct
control over county expenditure and an indirect con-
trol over district expenditure, the amount depending,
if the board thought fit, rather upon the mileage of dis-
trict roads aided by and partly controlled by the county
than upon the total amount of the annual county
graats to the districts. Such a state of affairs would
inevitably develop to a system in which the county
formed the unit of highway administration, controlled
by Road Board inspectors of highway.';, the apjjoint-
ment of county and district surveyors being subject
to the approval of the Eoad Board, or of the Local
Government Board, with security of tenure and pen-
sions. As already pointed out, the initiative rests
with the county councils, which have power to con-
tribute towards the cost of maintenance of district
roads.

As a unit of highway administration a count)' of
normal size is large enough to be efficient as regards
office organisation, the provision of machinerv and
plant, and the subdivision of the duties of the" staff,
including foreman and leading hands. In these re-
spects the ordinary urban or rural district fails.
Further, there are many occasions on which it is
desirable to concentrate large gangs of properlv super-
vised men upon a short length of road. On other
occasions a part of what is now a rural district needs
the continuous attention of three times as many men
as can be permanently employed in such an" area,
the same condtions of weather or traffic permitting
of the withdrawal of the roadmen from other areas.
To do anything which tends to perpetuate casual
employment at the expense of permanent employ-
ment is bad policy and worse morality.
The real counties would form, as a rule, much

better units than those parts of counties which are
now administrative county areas. Topographicallv
better areas could be selected, but manv of tlie
natural counties would form suitable units of high-
way administration for all the roads within th"eir
boundaries, and it would be a mistake in policy to
complicate matters by introducing the recommenda-

tion that there should be a reorganisation of areas,

and no doubt there would be some amalgamation at

a later stage, especially in the case of divided

counties.
The savings which would be effected by the adop-

tion of the county as the highway unit would be

very considerable, and, with some additional sums
raised by the extension of the wheel tax, would
increase the effective total sum available for road

maintenance and improvement to an annunl amount
amply sufficient for all purposes.

(To he continued.)

CORRESPONDENCE.
For every ill beneoth the sun
There is some remedy cr none;
If there be one, resolve to find it;

If not, submit, and never mind it.

—Anon., circa 1843.

OPENING AND REINSTATEMENT OF ROADS.

To the Editor of The Survet:oe.

Sir,—Now that municipalities and road authorities

generally are spending vast sums of money through-

out the country in the improvement of the roads

under their jurisdiction, I think it is quite time they

should have some say as to how, when and w-here

the various statutory companies, such as gas, water.

electric light, and other companies and individuals,

should be allowed to open and reinstate the roads.

All those who have had experience in road main-
tenance will agree that it is impossible to replace

the sm-face of a load into its original condition

after being once interfered with, and I think that

you, Mr. Editor, w-ill do an immense amount of good

to the whole country if you can gain an opinion

from the different surveyors and engineers having
roads under their control as to any steps that might
be taken to ensure this end, such as

—

(1) Joint action of road authorities throughout the

country to secure Parliamentary powers for regu-

lating the before-mentioned openings.

(2) Different means of reinstating the roads when
opened.

(3) Method of charging for the work.
Yours, &c.,

X. Y. Z,

July .30, 1913.

A WORKMAN'S COTTAGE FOR £150.

I'o the Editor of The Surveyor.

Sir,—I have read with much interest the article on
" A Workman's Cottage," by Frank H. Heaven, in
your issue of July 18th, and am much impressed by
the designs submitted.
There is one point, however, which I do not grasp

—

viz., the amount £5 6s. 8d. shown in calculating the
expenses per annum.

1 shall be obliged if the author will explain how
this amount is arrived at, as it appears to me to have
been calculated on a capital of £100.—Yours, &c.,

H. Aldeeson
(Assistant Surve.vor).

Tow'ii Hall, Skipton.
July 31, 1913.

[We understand from the writer of the article, to
w-hom we have submitted the above letter, that the
item of £5 6s. 8d. is arrived at as follows: The annual
repayment of capital is £2 10s., and the average annual
payment for interest on £150 for sixty years £3 15s.,

making £6 5s.; reduced by 18s. 4d. "by the average
interest accruing from investing the sum of £2 10s.

per annum for sixty years at 5 per cent the sum of

£5 6s. 8d. is then obtained.—Ed. Surveyor.]

Housing Trouble at Venice.—The most serious
question that confronts Tenice to-day is the steady
increase of population and the city's inability to
expand, says the American Consul, A solution of
the problem is urgent, there being about 30,000
inhabitants in excess of present housing facilities.

Many plans have been discussed, one project including
the building of new quarters at the Lido Island,
another contemplating an additional town at the
mouth of the Brenta River. The population of Venice
(which is the ninth city of the kingdom) numbered
about 161,000 in 1911;' in 1912 this total increased
to 165,044,
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Nomenclature of Road Stones.
THE STANDARDISATION OF ROAD MATERIAL.

By way of suppleiiieiit to the rhumi of the work
accomplished in the above conuection by the Engi-
neering Standards Committee, we give for reference a
chronological summary of the steps which led up to

the present stage of progress:—
1905. Attrition Tests and Petiuloglcal lUpvrli. — Xn

article on "Attrition Tests and Petrological Reports"
appeared in The Surveyok, November 10, 190o, giving
the results of work carried out in conjunction with
the Geological Survey, by Dr. J. S. Flett, Mr. J.

Allen Howe, and Mr. E. J. Lovegrove. In this

article it was pointed out that a Government Depart-
ment of Eeterenee had already been formed in embryo.

In the " Memoirs " of the Geological Survey there
appeared a summary of progress of the Geological
Survey of the United Kingdom and Museum of iTac-
tical Geology, in which reference is made to series

of road-maKing stones tested for attrition having
been arranged and catalogued, with remarks as to

conclusions arrived at.

1907. Conference of Itoad Enffinitrs and Hoad Ustrs.

—At this conference, held on April 19, 1907, a paper
was read on " A State Road Department," and the
need for a central h-ghway department and ottice of

reference and testing was pointed out.

1908. Further Tests.~Mi. Logan Waller Page,
Director of the United States Othce of Public Roads,
visited England in 1908, and under;ook to test speci-

mens from the quarries from which samples had
already been obtained, and submitted to the attri-

tion test. Samples of characteristic rocks were
obtained through The Surveyor on the understand-
ing that the result should be published. The samples
were collected by Mr. E. J. Lovegrove. As the result,

the fir.st series of tests as to hardness, toughness and
cementation value of British rocks w-ere published
in the Special Roads Issue of The Surveyor on
April 15, 1910.

Research work was now growing to such an extent
as to be quite beyond the scope ol private enterprise,
but although the Government Departments W'ere ap-
proached, the matter could not be taken up as no
contributions were then paid out of the Exchequer
towards highway work.

1909. Creation of Ike Svad i/uo/c/.—The coming into
force of the Development Act, 1909, enabled a move
to be made, and a circular letter in the fonn of a
memorial was forwarded to road engineers and quarry
owners by the editor of The Surveyor, requesting
their views as to the need for standardising materials
used for highway work in respect of size, quality and
nomenclature (see Vol. xxxvii., April 22, lylO).

1911. Soad Board Report^ June^ 1911.—In the first

annual report of tlie board there was printed a letter',

dated July 25, 1910, addressed by Mr. E. J. Lovegrove
to the Road Board, stating that 162 road engineers
and 63 quarry owners had supported the proposal, and
urging that a State highway laboratory and office of

record should be formed, specific suggestions being
made as follows :

—

To carry out research work in connection with the

use of materials for highway construction and
maintenance.

To classify and standardise such materials.

To keep in touch with the output from quarries,

collecting samples for testing from time to time,

with a view to recording quarry variation.

To classify and record results of experiment and
practice, and other helpful data in connection

with highway construction and maintenance.

These objects could possibly be effected by the

establishment of :

—

(1) A laboratory for the investigation and classifi-

cation of the materials.

(2) An ottice of record with u museum in whic-L the

results of research and experience in this and

other countries could be tabulated and an-anged

in a form suitable for public reference.

(3) A committee for the standardisation of materials.

1911.—The question of standardisation was brought

before the notice of the Standards Committee in AprU,

1911, by Mr. E. J. Lovegrove, resulting in a confer-

ence with the representatives of the quarry owners.

Later the matter was taken up by the Road Board,

and a representative committee fonned by the

British Standards Cojamittee. In result the standardi-

sation has been satisfactorily carried through with

practically no interference with the existing quarry

machinery and output.
Present Dale.— Under the auspices of the Road Board

there is now a Highway Testing Laboratory at Busliey,

where there are installed machuies for testing the attri-

tion, impact and cementation values of rocks, and

other machmeiy for tcstmg specially-laid sections of

carriageway construction. Ihii department works in

connection with the Geological Survey, and the arrange-

ments already made will undoubtedly result in placing

highway work on a basis in wluch research and
scientruc methods will be combined with practice, and

successes and failures duly recorded for the benefit

of present and future roadmakers. While much
attention is being necessarily paid to roads specially

constructed with bituminous and other materials suit-

able for high-speed motor trathc, the fact should not

be lost sight of that there will still be for many years

a very large mileage of roads which will have to be

made in water-bound materials, and in respect of which

a careful selection of suitable rock will result in large

economies. In the work " Attrition Tests in the Light

of Petrology " it is pointed out by the author that it

should, with carefully considered series of tests, be

possible to reduce factors of efficiency to coefficients

which can be applied to the local market prices of

rocks obtainable in various parts of the country, and

enable the road placement value of rocks to be

formulised.

County Sanatoria.—Replying to a question in the

House of Commons last week, the President of the

Local Government Board stated that the number of

councils of counties and county boroughs who them-

selves owned, or had acquired by lease, buildings

which were used for the reception of persons suffering

from tuberculosis was fifty-two. He was not able to

state exactly the number of councils who were actually

building at "the present time, but the Local Government
Board had approved the acquisition of land for the

erection of buildings in three cases; they had approved

of the acquisition of mansions with large grounds in

four cases ; they had approved of plans for the exten-

sion of existing buildings in sixteen cases; and in

several other cases plans were under consideration.

The board were also aware that thirteen cases were

now negotiating for the acquisition of sites which had
been inspected by the board's medical inspectors, and
approved subject to conditions. Twenty-six county

councils and twenty-four councils of county boroughs

had not at present acquired buildings or the use of

beds in existing institutions, but in respect of eighteen

of these counties and ten of these county boroughs

schemes had been submitted to the board which in-

eluded proposals lor providing sanatorium accommo-
dation. It should be made clear that the statement

relates only to England (excluding Monmouth).

A Forfarshire Proposal.—At a recent meeting of the

Dundee JJistrict Committee of Forfarshire County

Council Mr. H. K. Ogilvy moved that an expert should

be nominated, if possible, by the Road Board, to con-

fer with the road surveyor (Mr. Robertson), and, in

conjunction with him, to examine the main roads of

the district and submit a report on them. Mr. Ogilvy

said he wished it to be clearly understood that he did

not want to cast any reflection or criticism on the road

surveyor or the committee, his whole idea in raising

the question being rather to strengthen their hands,

and to get, if possitjle, into closer touch with the Road
Board, and obtain from the Development Fund assist-

ance in the reconstruction of their roads. There was
no seconder, and the motion fell; but the chairman,

Mr. J. G. Soutar, explained that they already had had
a Road Board engineer over their roads, who went into

the whole details very carefully, and he made very

little alteration on Mr. Robertson's estimates, which

said much for the surveyor. The Road Board would

only pay one-fourth of the cost of reconstruction, and

would pav no part of the cost of ordinary metalling.

He did not think it would do any good to have an

expert. If they wished to have the roads put into a

fine condition "that motorists could drive over them

without raising dust, he had no doubt if they voted

the money the surveyor would be able to do it. As

it was, the surveyor proposed to carry out a number

of experiments with that object in view



226 THE SCTRVETOR AND MUNICIPAL ArorsT 8, VSl'-i

"DRAINAGE AS AFFECTING HIGHWAY TRAFFIC.*

By W. Gkegoky,

DUtrict Surveyor, Hertfordshire County Couucil.

The increasing use of highways hy heavj- traffic

has brought forcibly before those who have charge

of them the weakening effect of water which is

allowed to remain on the surface, in the subsoil, or

in close proximity to it.
, , a- • „

To a casual observer it might seem to be efficient

drainage to conduct ordinary surface water by cross

channels to back ditches, and away by the natural

outfalls. There are. however, miles of roads which,

by reason of their cross-section and situation, are

practically waterlogged, as, for instance, where pass-

ing between high banks, with surrounding land

Mr. W. Geegcry.

[From Photo by Clark, Bcyston.]

several feet higher than the road surface, while the

roads are so narrow that two vehicles can barely

pass at walking pace ; it will be obvious that in such

cases ditches at sides are sources of more or less

danger, while their absence produces mud-holes in

wet, and miniature glaciers in frosty weather. Even

where there is sufficient width of surface and green-

sward to construct back ditches, these are not always

sufficient to drain a road effectively. Roads passing

over clay lands in a wet season are, regarding their

subsoils, in a tremulous condition.

The experience of the writer for some years has

been with roads resting on clay, chalk, or a com-

bination of both, where this state of things has given

rise to much difficulty.

The increased use of mechanical means for agri-

cultural work has produced .serious effects on roads

only made to carry ordinary light vehicular and farm
traffic; the passage along roads of heavy steam
ploughs, usually in couples, and with vans and tackle,

totalling in weight anything from 40 to 60 tons, traction

engines drawing trucks of manure, or produce and
minerals, threshing tackle, heavj- motor lorries, &c.,

has produced such an alteration in the shape of the

road crust that it was puzzling at first to know how
best effectively to deal with it.

SIDE DRAINS.

Some years since the writer decided (with the per-

mission of his county surveyor) to lay in these weak
roads deep side drains, which should act in a three-

fold capacity

—

i.e., as surface water drains, subsoil

drains, and abutments for the thrust of heavy
vehicles. In many instances the passage of heavy
engines had squeezed the ordinary side ditches up
higher than the road surface, rendering them useless,

and the constant attention, digging out and levelling

was of little avail in draining the road.

• Puper nad at the annual meeting of the Institution cf Municipal
and County Engineers at Greiit Yarmouth.

Tlie.-e side drains were dug to at least -3 ft. in

depth, the outfall being^n some ditch or natural water-

course, and where, owing to the variations in levels,

the drain laine near to the "surface iron pipes were

used until a minimum cover of 2 ft. 6 in. was

obtained, when glazed earthenware socket pipes of

6 in. diameter were used, these being laid with open

joints and the trench carefully filled with large lump
hardcore, or boulders, and finished near the surface

with smaUer stones, down to IJ in. size. At intervals,

depending on local circumstances, 9-in. brick catch-

pits, 24 in. by 18 in. by .3 ft. 6 in. depth, were con-

structed, with ordinary cast-iron, hinged gulley

gratings as covers. Where these have been laid the

effect on the roads has been most marked, the sides

being firm, and the aerating effect on the subsoil ha-

diminished the rolling movement of the clay to :>

minimum, although the engine traffic has enormously

increased.

LOCAL OPPOSITION.

There has been considerable opposition by local

people, and the work has been referred to as useless

and a waste of ratepayers' money, the prevalent idea

being that what was good enough for the former

generations is good enough for the present day; and
the instilling of scientific knowledge into the minds
of such ratepayers is not a pleasant occupation, but

the sooner such realise the benefit to the roads from

these works the more likely are the highway sur-

veyors and engineers to be able to improve roads to

meet the requirements of modern traffic

One instance of the effectiveness of these drains

will illustrate the whole: During a dry portion of

the year the outfall of the longest drain (half a mile)

was gauged, and found on different occasions to dis-

charge 10,000 gallons per twenty-four hours; pre-

viously the road absorbed or carried this water,

forming a slough in damp weather and being almost

impassable in frost. The cost in the district under

reference would be much higher, no doubt, than in

many other parts, as there is no suitable local mate-

rial (in fact, no local road metal at all), and the

distance from railway stations varies from 3 to 7

miles. The work, with the exception of the catch-

pits, is done by the ordinary roadmen, and the cost

(including pipes, metal, labour, carting, brickwork,

&c.) does not exceed 7s. 6d. per lineal yard, and in

some cases less.

SURFACE STANDARDS.

The extended use of by-roads by heavy traffic calls

for a much higher standard of surface than formerly,

and the above method, in the writer's opinion, will

do much towards bringing this desirable state to

pass, and enabling a road with a thin crust of metal
to carry a greater amount of heavy traffic than it

otherwise could, with less damage to the surface.

In many cases the effect of the enormous weights on
these roads appears to be the alteration of minor
springs in the subsoil, and forcible closing of some
of the capillary passages of water, resulting in

springs bursting through the crust in places not pre-

viously known.
An instance of this occurred some years since,

where, owing to months of wet weather, the high,

clayey fields adjoining a road (in a cutting) pre-

sumably became surcharged with water, which burst

out on the face of a hill in the centre of the road, the
whole surface suddenly giving way as a veritable

quagmire to a depth of 3 ft. or 4 ft. Tlie immediate-
remedy was to start lower down the hill with twO'

trenches at sides of road, and work upwards,
gradually increasing the depth until level with the
bottom of the burst and joining the two trenches in

the centre of same; pipes were then laid from centre
along each trench, and the water conducted so as to

emerge at sides further down the hill, the trenches
and centre being filled in with any brick rubble, &c.,

that could be obtained, and, when settled, the sur-

face coated with metal. Similar cases, but in a minor
degree, occur on trunk roads which have been tarred,

one helping cause, no doubt, being the prevention of

ventilation b^' the taried surface, and the retention
of the water until the pressure of same, or the heavy
traffic, causes the surface to give way.
As the cost to drain all roads requiring it properly

would be a very big item of expenditure (in the
writer's district it would amount to not less than
£22.000), it is to be hoped that the Road Board will

see its way to allocate a large amount towards this,

a necessary item in modern road remaking.
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HOUSING IN RURAL DISTRICTS.

THE REQUIREMENTS OF COUNCILS.

In the House of Commons on Wednesday Mr. C.

Bathurst asked the President of the Local Government
Board whether it is on the instructions or with the

sanction of his department that landowners and others

desiring to build cottages in rural districts are re-

quired, under the by-laws of the rural district council,

not merely to furnish plans of such cottages to their

inspector and agree such plans with him, but subse-

quently to fill up and return to the surveyor of such
council four separate notices as to the progress of the

structure—the first when the dampcourse is laid, the

second when the foundations are completed and ready

to be covered up, the third wlien the drains are com-
pleted and ready to be covered up, and the fourth

after the completion of the building ; whether he
realises that such action on the part of the local sani-

tary authority often acts as a serious deterrent to land-

owners willing and anxious to erect cottages in their

localities; and whether he will take steps to refuse

departmental sanction to such by-laws ?

Mr. Burns said the present rural model series did

not require the first two notices mentioned in the

question. Some local authorities, however, had asked
for a by-law requiring a notice when the dampcourse
was laid, and he was advised that this was not un-
reasonable. A requirement as to a notice when the

foundations of a building were completed was included
in the urban model series, and was also in force in

some rural districts. If an opportunity were to be
given for the inspection of buildings during the course
of their construction, it was only reasonable that
notice of the progress of the work should be given.
Asked as to whether such official " fussiness " on

the part of district councils did not act as a serious
deterrent to cottage building in rural districts, Mr.
Burns said he did not admit the existence of the
alleged fussiness. It was not unrea-sonable for a local
authority to ask that cottages should have a damp-
course, that they should have reasonably dry founda-
tions, and that the builder or owner of the cottage
should build it so that it would be, when completed,
in a habitable condition.

ROAD BOARD APPOINTMENTS.

MR. MAYBURV AS CHIEF ENGINEER.

The Koad Board have aiJimintcd ^Ir. Hoiiry Percy
Maybury, m.inst.c.e., the county surveyor of Kent,
as chief engineer to the board. Colonel Crompton,
C.B., will continue to act as he has hitherto done as

consulting engineer. Mr. Maybury will commence
his new duties as soon as tlie Kent County Council

—

who, it will be recollected, recently increased his

salary to tl,oOO per animm—fill the vacancy in the

post of county surveyor, which will probably be in

the month of November next.

The Road Board have also added to their Engineer-
ing Advisory Committee Mr. E. Purnell Hooley,
M.INST.C.E., the county surveyor of Nottinghamshire,
and Mr. Alfred Dryland, m.inst.c.e., the county sur-

veyor of Surrey.
The resignation of Mr. Maybury of the office of

county surveyor of Kent, wliich he has held since 1904,

was announced at Wednesday's meeting of the county
council. As is well known, he is one of the members
of the Engineering Advisory Committee of the Road
Board, and it is understood that his appointment as
chief engineer is a jjreliminary to important develop-
ments in the policy of the board in connection with
road improvement and the construction of new roads.

In Kent, where he has over 600 miles of roads under
his control, he instituted the system of direct control

in main road maintenance in place of tlie contract

system, and the results have been most satisfactory.

Mr. Bryland, one of the two new members of the En-
gineering Advisory Committee of the Eoad Board, was
county surveyor of Herefordshire prior to going to

Surrey. When only nineteen j-ears of age he was
appointed borough surveyor of Deal, a position which
he relinquished in 1890 on his appointment as one of

the assistant county surveyors of Kent.
Mr. Purnell Hooley is a past-president of the Insti-

tution of Municipal and County Engineers. He has
for many years made a special study of the science of

road construction, the invention of the special form of

tar-macadam known as "Tarmac" being a notable
result of his investigations. From the first calling

into being of the county councils he has been a warm
advocate of the direct maintenance of roads.

THE RATING OF SEWERS.

Funchal Water Supply.—Messrs. William Hinton
& Sons, of Funchal, have obtained a contract from
the municipality to supply that city with proper
sanitary drainage, and to bring down a supply of pure
water from the mountains.

SUGGESTED DEMAND FOR RELIEF.

Alderman .lones at tlie meeting of the Manchester
Corporation on Wednesday last called attention (we

gather from tlie report in the Manchrtsli'r Guardian)

to paragraphs in the minutes of the Finance Com-
mittee concerning a proposal to join a deputation to

the Local Government Board on the question of

introducing legislation to relieve sewers from liability

to local rating. Mr. Jones expressed regret that the

committee had taken no definite action, and he
pointed out that the North Manchester Overseers
were proposing to increase the assessment of the

corporation sewers from £2,020 to a little over £.5,000.

If that rate of increase were applied all over the
city the council would be faced at the end of the

financial year with an increase of the rates on sewers
of from £10,000 to £12,000. He moved that the com-
mittee be empowered to oppose any demand of the

North Manchester Overseers for an increase of these
rates.

Mr. Abbott seconded the motion, but suggested a
widening of its scope by giving power to the com-
mittee to seek relief from the rating of sewers on
every occasion and to act in co-operation with other
municipalities in the matter.
The suggestion was accepted by the mover.
Sir Alexander Porter said he could quite under-

stand the council taking action in order to get the
law altered, but Mr. Jones' resolution, if it was
carried, would only lead the council into the law
courts.

Mr. Alderman Copeland, chairman of the Finance
Committee, said it was not correct to say that the
committee were taking no definite action in this

matter. Until the law was altered it was impossible
to resist the taxation of sewers. The committee were
endeavouring, in conjunction with the Liverpool and
other authorities, to secure a modification of the law.
The resolution was defeated.
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Comparative Reports of General
Mr. F. C. Cook, ASSOC.M.iNST.c.E., borougli surveyor and water engineer of Nuneaton, lias been responsibU- tor the compil ii

enabling us to reproduce

Name of town. COVENTRY. DERBY. HIXCKLEV. KETTERIXt; LF.ICESTLH I.INClll.N LO-Si; i:.\Ti>N.

Population of area supplied. 115,000 130,360 12,500 30.000 286,872 t.4.0t'l 19.215

BAKERS AND 2s. 6il- and upwards Baking 4 bags per By iin-ancement or by 23- 3d. and upwards Baking 4 bags per week 2s. per oven mtlcr

COXFECTIOXEES week 2s.

e.ich bag above 3d.

n:e:er at the option
of t be council

2s. each bag above 5d. Is. 6d. ea<.h ;>udirioiial

BATHS UptoJEVR.V. Is. 3d. Vp to is R.V. Is. Each bath bejond the 2s. each for bath of Up to £10 R.V. is Op to £25 R V 7id. N<' sjitctal charge
i'„.flO „ Is.lOid. £8 „ £17 ,. Is. 6d. lii-st 2s. 6d.,m house.- 50 gallons capacity. £10 to £20 „ Is. 6d. .ibove£25 ,. I ".I

£10 ,. «8 ., 2s. 6d. tl7 „ £34 „ 2s. or shops not assessed exceeding 50 gallons above £20 „ 2s.

tl8 ,. «3 „ 3s. lid. £34 .. £67 „ 2s. 6d. a- more than £40 by agreement each additional bath at

£33,. iSO „ 3s.9<i. above £67 ,, OS. R.V. half above rates

;

£50 „ £67 „ 48. 4Sd. Lach additional bath shower baths 6d.

£67 .,£100 „ 5s. at half above rates
each additional bath
at half above rates :

shower-baths quarter
above rates

Is. 5d. and upwai-dsBUTCHERS Is. td, and upwards By arrangement or by 2s. 3d. and upwards 1 s. aud upward- One-third domestic
meter at the option rate extra
of the council

CARRIAGES 2 wheels Is. 3d. With 2 wheels Is. With 2 wheels Is. lOd. With 2 wheels la .Vlthi »lice,.- i-,. »il.l.

4 „ Is. lOSd. „ 4 „ is. 6d.

or by meter
„ 4 „ 2s. 9d. „ 4 „ Is. 6d. 4 wheels Is. 3d.; ii

more than 3 vehicles,
meter

COWS One Is. 3d. One 9d. 9d. 18. lOd. One 9d. One Is.; 9d. each for ~
each in addition 9d. each in addition 6d. each in addition W- each additional up to

6; above 6 by meter
CLUBS Rateable value and

special charges.
Urinals by meter

' Rateable value or by
meter

lueiir

DAIRYMEN 23. 6d. and upwards meter By arrau^emeut or by
meter at the option
of the council

- Large, by meter
small. Is and upw-irds

2s. 6d. : if butter mak-
ing 10s. extra

—

DISPENSARIES 1=. 3d. and upwards,
Drug shops 2s. 6d.

2s. aud upwards Is. 5d. - 19. and upwai-ds 2s, 6d. -

EATING HOUSES AND
and upwards

23. 6d. and upwai-ds 23. and up^^ards or by By ai-rautremeut or by _ 2s. and upwards If R,V. above £20 53 _
REbTAURAXTS mettr me-er at the optiou

of the council
orby meter

FARMS Rateable value or by
meter

1:^. per acre or by
agieement

~ Is. per acre, or by agree-
ment

meter mcur

FIRE SPRIXKLEES Per 100 jets Is. - meter - Per 100 jets 2s. 4d. per luO Sii. ft. of
protected floor

2s. bd.

FISHMONGERS 5s. lid. and upwards 2s. 6d. and upwai-ds or
by meter

By arrangement or by
meter at the option
of the council

- 2s. 6d. and upwards If H.V. above £20
3s. 9d. or by meter

2s.

GARDENS 2s. ud and upwards Upto200sq.yds. Is.Sd
each additional 100

4d. per 100 m- y«is. up Per Uip4.s. 6d, When not included in Under » rood Is. 6d mct.r
to 800 sq. yds, exceed- additional tan 2s. 3d.

if hose used, nymeter
R.V. „ 1 „ 3a.

sq. yds. Sd. ing SOO sq. yds. by Under 1 rood 2*. ., 2 „ 4s.

above 1.000 sq. yds. meter I rood to 2 roods js. „ 3 „ 5s.

by meter if h se pipe uft;d. by 2 „ to 3 „ 3s. 6d „ 1 acre 6s.

meter 3 „ to 4 „ 4s.

GAS ENGINES Special charges :tud

by meter
" met r - If overflow from tank

by meter.
If not, Is. aud upwards

Dptol2h.p. 2s. 6d
above 12 h.p. by meter

meter

HAIRDRESSERS 3s. lid. aud upwards Is. 6d. per basin _ 2s. 3d. and upwiu'ds 2s. an 1 upwards 2s. 6d. for first basin; I
shampooiug- by meter if shampooing, bj

meter
shampooiug by meter 9d. each for each addi

tional basin 1
HORSES One 2s. One is. 3d. 9d, per qr. per horse 2s. 3il. One Is. 3d. Is. 6d. each up to 3: Ouels. 9d. 1

iachadditioualls.3d. each in addition 9d. kept, for other than
domestic purposes
and 9d. foreach horse
above the first kept
for domestic pur-

eachiuaddiliimMd. more than 3 by meter each adiUtional IH

ICE CREAM VENDORS Special charges - poses - Is. nud upw arils - -

MINERAL WATER au-ter meier met«r meter meter meter ^M
MANUFACTURERS

NOZZLE TAPS Special charge 2s. 6d.

and upwards
Is, 6J. and upwards I'or watering t'ardens 2s. 6d. meter ^^|

ilu. diaui. Is, 5d.

For watering gardens ^^B
J in. diam, 2s.

For watering gardens
1 in, diaiii. meter

Lor watering areas not
assessed w-i:h dwelling
houses, by meter

PHOTOGRAPHERS 5s. lid. aud upwards meter
amateurs Is. 6d. or by

meter uieter Up to £30 R.V. 2s, 6d.

£30 RV. or over 5s.

or by meter
2.^. (A. or by meter

"

PLACES OF WORSHIl' According to circum- Per 100 sitt ngs 6d. Byarrangemeiit or b\ _ Per 100 sittings 6d.
staucc.-i, etc., 2s. 6d. n'.C.'.s ls.6d. tadi oi meter at tlie option mavioiuui 5s not in-
and upwards by meter of the couucil cluding W.C.'.-

PRINTERS aieter Per fompositor 9d. or
by meter

By arrang ment or bj
meter at the opti n
ot tbe comicil

Per compositor 9d. meter meter

SLAUGHTERHOUSES 5s. and tlinvards meter By arrangemeat or b>
meter at the option
of the council

meter meter or agreement 2s. for each beast Sillei

per week up to 3
above 3by meter

meter

WATER CLOSETS — Cp to jea R.V. Is. Each additional "W-C. Evei-y additional W.C, R.V. to £10 Is. Each additional W.C Where no other 1
SZ „ £11 „ 13. 6d beyond the first bevond the first R.V. above £10 Is. bd. beyond first 2s. 6d. ings 6s. for oneW
en „ £34 „ 2s. Is. 6J.. ill houses or l-.'lOd, Each additional W.C. at each additional 3s.
!i34„ £67 .. 26. 6d. shops not assessed half above rates
above f67 „ 33. at more than i;40
each additional W.C. R,V.
at half above rates

WHEELWRIGHTS Special charge 2s. 6d.
aud upwards

Per man tmployed 6d - - Per man employed 6d. meter or agreement meter

SUPPLY BY METER Op to 25,000 Is. 3d.
minimum charge 10s.

25,00a to 50,000 Is.

50.000 „ lOO.OOJ lid
.%bove 100,000 lOil.

Varying' from Is. to6d. Up to 10,000 Porl,C0J2s Minimum 5s. Up to 150,000 ls.6d. Up to 40,000 »i

ls.3d.!.ecl.0OJpercir 25.000 to 100,000 Is.Od. up to 20,000 Is. ne.xt 150,000 Is. 3d. 40,000 to 80,000 8d

10.000 to 20.000 above 100,OOJ Is. 3d. 20,000 to 50,00a lOd. next 150,000 9d. 80,000 „ 160,000 7W
1^.2d.i)er 1.000 per or 50,000 „ 200,000 9d. 160,000 „ 320,000 6M

21.000 to 50,000 200,000 ., 400,000 8d.
Is.ld.perl.OOOperqr 400,000 „ 1,000,000 7d.

3l,m to 50.000 1,000,000 „ 2,000,000 6ja.
:s. per 1,000 ptrqr. 2,000.000 „ 6.0110.000 6Jd.

51,000 to 75.000 above 6,000,000 6d.
1 d. per 1,000 i>erqr.

76.000 to 100.000
lOd. or 1,000 Tier qr.

101.000 to 150.000
9d. iier 1.000 per qr. 1

over 151.000
9d. per 1,000 per qr.
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—LXXXI : Special Water Charges.
!(! ivpoil as to special water charges made in various towns (per quarter), and we are indebted to hiiu for his kindness in

rmation it contains.

NT.U ARK SOTTINGHAM. PETERBORO- nu(;BY RUSHDEN. STAFFORD STOURBRIDGE. WEM.IXU-
BORll'.

XIINEATOX.

35,000 3T2,97.s 40,0011 25.000 io,:,oo 27,000 40,000 20,0OJ 38,000

ml vii'Wiu-ils s, 6d. ^ p,-r ceni - HulHablevalllif s. 6d. per o\e]i domestic rate and quarter
up to f30

all above 7 per cent in

addition

outer
i.us Is. for every 10 bags
per week over 25

to £12 H.V. Is — Ka.-ll bath 6d. Hotels nmi -s. lOid. eacli for ro-i-25 R.V. Is, s. 3d. eai-b Whole premises by
meter, or .special

3. 3d.

„ Jt20 „ 1». oil school Louid bath of 50 gallons 625 to £40 „ Is, od.

„ £30 „ 2s. ing houses for capacity

;

£40 and over „ 2s. charge l.s. 6d.

re tX „ 2s. 6(1. each Is, per qr. .xceediug 50 gallons
1 additiuniil Vmtli other premises by agreement
half alpovi< niU's 6d. per cir. tor

each bath

;

baths exceeding
50 gallons by
meter

.1. -. - - Rateable value Agreement D..uiestic rate up to €30
6 per cent additional on
all above ; if with

neter s. 3d.

slaughter houses, double
domestic rate up to £30
H.V., 10 per cent addi-
tional on all above, or
meter

mela is. 2«lieel»l.s. 2 wlieels 6d. vith 2 wheels Is. 3 wheels li. 3il. Agreement By arrangement meter or c.\trii Nil, where not used for
leels Is. 6d. 5 wheel.'; Is. od. 1 wheels Is. , 4 wheels Is.

6d.
» wheels is. 6d. charge purposes of trade

9d. each in iuUli- Is. netfr Is. 3d. _ Is. Is.

onSit.or liy meter

eal.lf value il.-i.r meter " Reteabh; value Rateable value By meter or domestic rate
and quarter up to £30,
all above 7 per cent in
addition

meter By spscial arrangement

'"'''' meter Rateable Milue Agreement Domestic rate and half up
to £30, 8 per cent addi-
tional on all above, or by
meter

mtrtei 25 6.1.

il. :mJ ulJV.-rtl'ls Is. ja,

f s]..-ei.iltalt2s 6d.

" Is. Ratc-iible value nil Domestic rate up to £30,
4 per cent additional on
all above

raet.-r 2s. 6it.

ili'l niiwiinl.-* 2s. bd .u-53. ueter li. 6.1 Rateable valui- Rateable value ditto meter 2s, 6d.
(including fried Bsh
shops;

er ueler meter _ meter meter By arrangement meter meter

el- 3d. per 100 meter _ meter 3d. (jer 100 5s. meter By special arrangement
minimum Is. 3d. mmimum charge

Is. 3d.

jd. aud upwards; 2s 6.1 and upwards meter 2h. 6.1. Rateable value Agreement Domestic rate and half up meter 2s. 6a.

wins a stream hy to £30,8 per cent addi-

eter only tional on all above or by
meter

per 100 .vsmls
inmm charge 2s.

if. ol. for Ibt 300 26. 6d. for each Is. per iir. per Tap2s. 6d. If hose tap used tacre Is. lOJd. meter meter, minimum £1 Is.

Sq. yd.s'. summer quarter }^^' '•

.
if ho.se used, by 2s. 6d. .{ .. 2S.6CV per annum, including

iy meter or agree- 91. for each addi- where hose, by meter cuily 4 ., 33. meter rent
eut tior.al lOOsci. yds. meter ; when i „ 4s.

is. M. e.Ktra or by meter. not included in
R.V.5S. pertap
payable for 2

1 ,. 5s.

above 1 acre, by meter

ter or a?reem,-u(. If .supplied by ball
tap 2s. 6d. if fed
by haud.l.s. 5d.or
by meter

If by tap2s.6tl. .ind

uleter
iirs.

meter meter meter mett^r 23. 6d. up to 12 h.p.

:

meter compulsory
where above 12 h.p.

i«r h.asin

iimum chartj'e 2s.

100 per cr-nt .«l,perba:^iu Rateable value Agreement Domestic rate up to £30 mtjter 2s. for 2 basins
ui>wards : if no 4 per cent .additional on

all above
Is, extra for each above 2

speeiaUapls.3d.,
or by meter.

Duels. 3d. Is. (,.1. yd. per horse Is. 3d. per liorse Is. 3d. Is. 6.1. Is.

e.icli additional 9<.l. or by meter charge

- :„ or by meter - - Rateable valu. - Domestic rate up to £30
4 per cent additional on
all above

- nil

teror ui/ret-mont meter uiclcr .Special agree- meter meter meter meter Is. 3d. where only sm.all
quantity is made

meter compulsory wheie
regular trade cjtrrieJ on

M. One 2a. M.
each atlditional Is,

3d.-

Is, 3d. 3s. 6a. nil 2s. Oa. each tap

Ul- 2s.ol .ludupwiirds
or by meter

50 p.-r rent 2s fd. Rateable value Agreement Domestic rate aii.l,,u«rter
up to £30. and 7 per cent

meter 2s. o-.l. in small cases :

met-.er compulsory where
carried on as sole tradeadihtional on all above

rlOO sittmg.iOd, 2.s.(jd. and upwards
or by meter

mclri- Is. 6a. per 300
sittings or less

6s. Agreement Is, 6a, to 5s, No extra charge By special arrangement

r compositor Is. Per compositor 9il meter Agreement Haleabie lalue Agreelueul meter meter meter

ter 5s. and upwards
nr by meter

mcu.r 5s. Rateable- value orbj
meter

Agreement lOs, I.. 25s. or by meter meter meter

«b additiuual l.e _ 6.l..--a-!iinexce-s ul _ Eacli beyoii.l one Eacji, bevonil ..lie Each beyon.l one. Is, 3.1, Where no other nil

ond the first 2s, 6d Is, 3.1 Is 6d. fittings in use on
premises 3s.

r mull cmi)lo>-ed 5il Permaueuii.loycd
6d.

Is. to 6d.

lUelri- Rateable \alue 2s. 6.1. meter meter 2i. Od.

iryiug from 2s. to 6d CTp to 91.000 U Not e.vceeding Is. 6d. per 1,000 Any .luamiiy I.. First 50,0<-lO Is. Up to 3,500 5s. 3d. apto 5,000 5s. imiu..

91.000 to 227.500 9d 1.000.000 9d. pel minimum 6s. 10,000 15s. second 50,030 llil. 3,500 to 20.000 „ 50,000 Is. per I,Oi)0

227.500 to 455.iiO'» bd 1,000 10.000 t.) 25.000 third 50,000 lOd, Is. 6d. iJcrl.OOC „ 100.000 lOd. „
ubove 455,000 bj exceeding is. 5d. per 1,000 fourth 50,000 9d. next 10,000 „ 200,000 9d.

sijeciul aiTftiige 1,000,000 6d. pel 25.000 to 50.000 fifth 50,000 and above W. Is. Sd. „ ibove200,000 8d. „
lucnt l.OOO

charge undei
higher scale
not to exceec
the minimum
charge on the
lower scale

is. 4d. per „
50,000 to 75,IX)0

is. 3d. per „
75,000 to 100,000

is. 2d. per ,,

100,000 to 200,000
is. l.Jd. per „

200,000 to 300.000
Is. Id. per ,,

300,000 to 400,000
Is. 0.!d. per „

400,000 to 500,000
Is. per ..

500,000 to 750,000
lUd. per „

and thence to 6d. i:

above 500,000

next 10,000
is. 4d,

next 10,000
Is. 3d. „

next 10,000
Is. 2d,

next 10,000
Is. Id.

every l.OOO beyond
70.000 Is.

All less 10 per cent
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Assistants' and Students' Section.

CoHDnoTBD BT SYDNEY Q. TUBNEE, ibsoo.m.ihst.o.b.

^11 cvmmvMieatloiu in r«jard to this poje mint ha uddrttstd to The
Editor, St. Bride's Honee, 24 Bride-Une, Fleet-street, E.C. Envelopes

rnvat 6u mark4d •• Asawtantt' Section" in the lO|i ie/t-liand coro«r.

Otrr—roudtuU ar< inmted U> fuinwt fOMtwM /or Mxidoratum and

to th« questions which appear. For tlw ecmtrtbutioTu eon»%d«roi

to be the Ttiost vxeritorioua, ono or more premiums \n looks vill ho

awarded monthly. IKoyranu mtut he drawn to ecalo »b separate eheott^

ready for roprod^ietion.

QUESTIONS.

This week answers are invited to the following

questions:—
339. Plotting a Survey.—Describe and explain the

method of plotting a traverse survey by means of co-

ordinates.

340. Cement Crout.—When equal quantities of sand

and cement are mixed together in the form of a grout

and allowed to settle, it is found that the sand is

at the bottom and the cement above it. Explain this,

the respective specific gravities of cement and sand

being 3-15 and 1-80. (J. M. U., Hilckin.)

7e»'i v»iTK ro|» o/

fl
6'^)>ho's.],6on^r

. H

—

/a-0 -^1

fairly strong on account of the drainage from a small
cowshed. The available fall can l)e neglected, and
the earth is of a sandy-clay nature. State approximate
cost. The effluent should discharge into a soakaway.
(•• Inky.")

The most suitable treatment for the sewage of

a country house is probably septic tank or con-
tinuous settlement tanks, followed by percolation
filter, and then applied over an area of land by
broad irrigation. This would be preferable to a
soakaway catchpit, and, in addition, would be
cheaper to construct. One of the proprietary
separators would also be suitable as a preliminary

Cho-nne' xour\cl Filrer To co7l«cf

1 '
I M t~Tt-- EUUt.r.r ,-r-,-r-T

-^^-^fifi' n n n n ri \\

f-ir
I

I

|i

^1 ^, ^,

Fig. I.-^Plan.

341. Twist of Shafts.—Deduce an expression for

the amount of twist in a shaft under a given twist-

ing moment, and apply the result to find the angle
through which a 2i-in. steel shaft will be twisted if

it is 80 ft. long, and subjected at one end to a twist-

ing moment of 19,000 llj.-inches.

342. Building Construction.—Show by sections of

a stud partition and a fir joisted floor the application
of slag wool as a non-conductor of sound. (T. E.)

343. Sewer Construction When subsoil water
occurs, in what way can it be dealt with during the

treatment, such as that introduced by the Septic
Tank Company, called, I believe, the " Kern

"

separator.
In a country house almost all the sewage would

be received during the day, and the greater part
of it during the morning. Under these circum-
stances it will be advisable to give the settling
tanks at least twenty-four hours flow capacity = 50<J

gallons = -—=80-ft. settling tank, say 10 ft. x2 ft. 6 in.

x4ft. average depth= 100ft. to allow for sludge.
Tlie tank would be provided with scum boards, to

fZ" Concrete. 5/a bs O-SCOi^X// 'i /;5
"

5<:'.jt7i Bos-to'^

Seuaye D/sTr-'ivt'o-r

Fig. i.—Section.

construction of a ))rick sewer, and what precautions
are neeessarv for the stability of the work ? ("M.&
Co.")

CThe Editor is at all times glad to hear -From
readers who desire to submit questions regarding
matters of general interest, points of daily practice,
&c, for insertion in the " Assistants' and Students'
Section." Questions urhich are published are taken
into consideration, as well as other matter, in
awarding the {Monthly Premium.]

REPLIES TO QUESTIONS.

330. Sewage Disposal—Design a small sewage dis-

posal system for a gentleman's residence, capable of
dealing with 500 gallons per day. The sewage is

prevent too great a disturbance by the incoming
sewage. Being so small, the tank could be covered
with concrete slabs, which would be easily removed
for cleaning purposes. There would be no need for
duplication of the tanks. The sludge could be re-

jnoved either with a lemovalile diaphragm pump or
a fixed chain pump, a sump being constructed at
the lower end of the tank.
Taking the Local Goveiiuuent Board standard

for the percolating filter, we get 45 gallons per
cubic yard jier day for strong sewage on medium

500

cub. yds., and if filter is to be 4 ft. deep, and
74 sq.ft., say 9 ft. x 9 ft.
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Tlie floor of the filter should be of ((.nereto, and
;i false floor of tiles, made for the purpose. It i.s

assumed that a sliglitly sloi)ing site is available,

.so Uiat the filter can be out of the ground, the sides

Ijuilt up of dry l)riekwQrk or large luediuni. The
most suitable uiedhna for the filters is probably

furnace clinker, which is obtainable in most
districts.

Some form of distributor would be needed, the

best for small installations being one of the trough

type, such as the Stoddart, or that of the Septic

Tank Company.
The effluent from the filter would be conveyed

over a plot of land, prepared for broad irrigation

by trenches. .-Vbout twice the area of the filter

would be sufiicient. No underdrains would be re-

quired, as the land will act as a soakaway.
Fig. 1 show's a plan, and Fig. 2 a section of the

general scheme ; but, of course, the details will

depend upon the special circumstances of the site.

The quantities and estimated cost of the scheme
outlined in Figs. 1 and 2 are approximately those

in the attached bill.

Bill op Quaxiities.

Yds Ft. Ins.

40 — — cube

17 - —

23 - - su pel

.30 - -
.

10 - - cube

20 - - supei

21 - -
.,

32 - -

— 3-t — van

- 29 -

— U - supei

19 - —

15 - - cube

l.T

- -

super

2

I

-
9

- 1

=uper

Excavate to siu-faoe treucli

and wheel on van and
deposit as directed ...

Keturn fill in and ram
with selected earth

Labour to forming slopes

to embankment
Labour to (preparing and

trenching land ...

P.O. ctncrete (4-1) in

12-in. walls, including
all necessary t 'inhering

6-in. P.C concrete (4-1) -n

floors laid to falls

1-in. P.C. rendering (3-1)

to floors ...

1-in. P.C. rendering (3-1)

to walls ...

Labour to forming 6-in.

semi - circular char nel

round filter, rendering in

cement ...

Ijabour to forming 5-in.

rebate in concrete for

slab covers
2 in. concrete slabs. 3 ft.

X 2 ft. 3 in

Patent floor tiles.

P.C, 2s. 6d. per yd., in-

cluding unpacking and
laj ing in filter ...

Screened furnace cinker
(I-in.-2-in. gauge) in-

cluding lading in filter

Labour to foiming walls
in large clinkers to sup-
port filtering material...

6-iD. pipes built in ll'-ic.

concrete walls ...

Vent-iiipe 4iu. dia.. gnlvd.
iron, with wire rose anil

connection to settling

tank, fised a 1 comp lete

6-in. cast iron syphon out-
let

1 J-iu, creosoted di al stum-
boards ..

Sewage distiibuters and
fittings, allow £15

1 10

4 3

3

5

9

3

2 8

1 12

2 6

17

2 17

3

3 9

10

1

5

4

15

41 15 e

(J. A. R., Faversham.)

338. Steam Engine.—The governor and flywheel of

an engine have both the purpose of regulating its

speed. Explain how their actions in this respect
differ.

The object of the governor is to regulate the engine
speed when the variation in the latter is gradual,
and extends over several revolutions of the engine.
Suppose, for instance, that there is a gradual in-

crease in the steam pressure ; the speed of the engine
will then become steadily faster until the mechanism
controlled by the governor either reduces the steam
supply or alters the point of "cut-off" of the steam

in the cylinder, and so cau.ses the engine sjieed to

assume its firevious value.
The object of the flywheel is to regulate the engine

sjieed by giving a more or less luiiform distribution
of energy during each stroke of the engine.
The effects due to any sudden changesjn the load

or in the turning effort on the crank shaft are
neutralised by the flywheel.
During certain strokes of the engine the output of

energy is greater than that necessary to overcome
the resistance. The excess of energy is taken up by
increasing the kinetic energy of the flywheel, and, as
the mass of the latter is always considerable, a
slight increa,se in its speed of revolution repre.sents
the storing up of a large amount of kinetic energy.
During other strokes of the engine the output of

energy is less than that required to overcome the re-
sistance, and the additional energy stored up in the
flywheel is then given out, and its speed is slightly
decreased, only to be increased again when an excess
of energy is produced by the engine.
Hence, the flywheel renders the distribution of

energy practically uniform during each stroke and
so produces a corresponding uniformity of the en-
gine speed, the fluctuation above and below the
mean speed being, usually, very small.

The ratio

maximum speed— minimum speed

mean speed

varies from y\; for punching and shearing machines
' 'o ihs to 3i5o for electrical machinery. (B. G. G.,
Biishetj.)

The function of the governor is to regulate the
speed when a permanent change takes place in the
load, or when the change in the load lasts for more
than a cycle of operations of a machine or prime
mover by altering the point of cut-off or altering the
initial pres.sure by operating a throttle valve. The
governor of a reciprocating steam engine can only
act during the period of admission of steam to the
cylinder, and if a permanent change in the load
occurs between the periods of admission, the fly-

wheel exerts a controlling influence on the speed
until the governor can act.

The function of a flywheel is to reduce the
fluctuation of speed due to the fluctuation of
energy during the period or cycle of the work-
ing of a machine. If, over an interval, the supply
of energy to a machine is greater than the resistance
requires, the moving parts increase in speed, and
their kinetic energy therefore increases by an amount
equal to the surplus energy; and if, over another
interval, the supply of energy is less than the re-

sistance requires, the moving parts decrease in
speed, and their kinetic energy therefore decreases
by an amount equal to the deficiencv in the supply
of energy. (O. W. H.)

Road Tarring in France.—In order to adapt the
roads of France to motor tourist traffic, the Govern-
ment proposes to spend £10,000,000 during the next
ten or twelve years on tarring about 6,000 miles of

highway.

Motor Fire Engines in Paris The Paris fire depart-
ment intends to double the capacity afforded by its

present motor fire engines by the use of fifteen auto-
mobile fire pumps which will he of a lighter design
tlian the ones already in use. The new engines vviU

carry six men instead of fifteen. On the wagon truck
is mounted a lCK3-gallon tank so as to afford an imme-
diate water supply for the ho.se so that a stream ct-ir

be put on the fire at once, while the connection is

being made with the fire plug. This type of light
engine is especially intended for fighting moderate-
sized fires during the daytime.

Canadian Road Improvement.—The Ontario Govern-
ment has appointed Mr. Charles A. Magrath, member
of the Canadian Section of the International Water-
ways Commission ; Mr. William A. McLean ; and Mr.
Rankin, member of the Legislature, to investigate
and report on the construction and maintenance of

public roads in the province. The Legislature has,

the Times reports, voted £1,000,000 for roads in

Northern Ontario, and is understood to be ready to

appi-opriate £2,000,000 to be expended in co-operation
with the municipalities for road impi'ovement in the

older parts of the province. The roads are notoriously

bad in Ontario, and the expenditure will be enormous
before any adequate system of through highways can

be provided.
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LOCAL GOVERNMENT BOARD INQUIRIES.
Th4 Editor tnnitM th» co-operotton 0/ Sobtsiok reaisri mth a »•««

to making tht in/ormatwn givtn und^r thu /wad •• complet* ani
meCMratt at pottibU,

INQUIRIES HELD.

Coalville U.D.C. (July 30tli. Mr. A. G. Diiuy).—
CJ.Tlll fur .sewerage work.-, and £210 for work in con-

nection with the water .supply.—Mr. T. E. .lesson,

dork io the council, stated that part of the propo.sed

work was in respect of the area added to the \irban

district from the rural parishes of Kavenstone and
Swannington. by order of the Local Government

Board, new drainage required on the Bardon road,

and the relaying of a sew^er at Hugglescote. which

luid become defective through subsidence.

Fylde, Preston, and Qarstang Joint Hospital Board

Oluly 20tli. Dr. J. E. Hutcliinson).—£820 for tlie

purchase of land at Elswick, upon winch it i? pro-

posed to erect a hospital for the treatment of emer-

gency cases of small-pox.—The new emergency hos-

pital has been rendered necessary by the taking over

of the present small-pox hospital at Elswick by the

Lancashire County Council for use as a sanatorium.

Mr. J. Clarke, clerk to the Joint Hospital Board, said

there were not n dozen liouses within a quarter of a

mile of the proposed new building.

Milnrow (Lanes) U.D.C. (July 23rd. Mr. W. M.
Cross).—£14.000 for the reconstruction, widening, and
improvement of the Kochdale and Shaw main road.—
The clerk and surveyor, Mr. E. E. Jones, stated that

the Rochdale and Shaw main road was the principal

thoroughfare in the council's district, commencing
at the boundary of the Ijorough of Eochdale on the

westerly side of the district, and terminating at the

boundary of the urban district of Crompton on tlie

easterly side, and carried a large amount of heavy
motor and horse drawn traffic from Eochdale, Little-

borough, and Todmorden, to Shaw and Oldham, and
rii-e. ivj>i(. With this heavy and increasing traffic it

had been found impossible to maintain a satisfactory
road surface with local grit setts, lienee the appliea-
tio:i to reconstruct it with granite setts on concrete
foundation.

Okehampton R.D.C. (August .5tli. Mr. H. S.

Stewart).—£550 for the piirelia.se of land at Bratton
Clovelly for a housing scheme.—^The surveyor, Mr. P. F.
Worden. said it was proposed to erect cottages of a

type suitable for workmen with a living room 15 ft. by
12 ft., .scullery, larder and tliree bedrooms, two witii

firejjlaces. The cost of building three cottages would
be £4G7. With land and extras the total cost was
estimated at £650. Members of the parish council in-

quired if the loss, if any, would have to be borne by
the parish, or would it be s]5read over the district.
Tlie inspector replied that the district council would
have control of the scheme. According to the Act they
would be the owners, and would have full control.
As far as he could gather, the income would be iS;25

and the expenditure £30 per annum.

APPLICATIONS FOR LOANS.

Accrington T.C.—£1,760 for scliool extensions.

Alnwick R.D.C—£1,037 for works of water supply.

Bradford T.C.—£86,250 for new electricity plant.

Brighton T.C.—£6,300 for the purchase of Lower
Kevendean Farm, £1,850 for the purchase of 160 acres
at Oviiigdean, and £4,500 for the purchase of 5 acres
of land for a hostel for women students of the Day
'I'raiiiing College.

Caistor R.D.C—£1,800 for tlie enlargement of the
isolation hospit-al.

Coventry T.C—£15,400 for public baths extension.

Criccieth U.D.C—£4,,500 for sixteen workmen's
Imu^cs.

Croydon T.C—£1,020 for additional accouunodat ion
for consumptive cases, and £1,550 for a storm-water
outfall sewer.

Denbighshire CC—£1,500 for asplialting school
playgrounds.

Devonport T.C — £105,000 for new municipal
buildings.

Ealing T.C—£3,120 for new slipper baths, and
£5,8t)0 for a sewerage scheme.

Evesham R.D.C—£6,350 for the erection of twenty-
six cottages.

Hebden Bridge U.D.C—£2,900 for extensions at
the sewage outfall works.

Hoddesdon U.D.C — £300 for surface-water
drainage.

Llanelly U.D.C—£10,0n(l for the provision of

houses.

Maidenhead T.C.—£1,323 for the purchase of pro-

jierty for a road improvement.

Normanton U.D.C.—£16,475 for the erection of

seventy-six houses.

Orsett R.D.C.—£6,673 for works of sewerage.

Paddington B.C.—£20,000 for the purchase of a site

fur public baths.

Prestatyn U.D.C.—£600 for the erection of cottages.

Staffs CC—£5,700 for alterations to the Audley
srhool.

Woolwich B.C.—£15,000, additional loan for elec-

1 1 icity purposes.

Wrexham R.D.C—£850 for sewer extension.

LOANS SANCTIONED.

Barking U.D.C—£12,000 for the erection of work-
men's cottages.

Bourne R.D.C.—£1,450 for the erection of workmen's
liouses.

Featherstone U.D.C.—£900 for the purchase of a
site for the erection of 159 houses.

Notts CC—£2,650 for the enlargement of the
Hucknall school.

Peterborough T.C.—£1,100 for works of footpath

paving.

Shoeburyness U.D.C.—£140 for street works.

Southport T.C—£62,000 for the Birkdale and Ains-

dale sewage disposal scheme.

Wanstead U.D.C—£667 for street works.

FORTHCOMING INQUIRIES.

AUGUST.
12.- -Doncaster. For sewage disposal works

(Mr. R. G. Hetherington)

12.

—

Newcastle-under-Lyme. For street and
gas plant purposes (Mr. A. W. Bright-

more) 1,500

12.

—

Queenborough. For works of water
supply (Mr. T. C. Ekin) 2,500

12.

—

Wimbledon. For street works (Mr.

Courtenay Clifton) 6,311

13.

—

Margate. For water supply purposes
(Mr. T. C. Ekin) 17,555

13.

—

Norton. For sewage disposal works (Mr.

R. G. Hetherington) 6,300

l.i.

—

Walthamstow, For street improvement
purposes (Mr. Courtenay Clifton) ... 2,219

13.

—

Widnes. For gasworks and street pur-

poses (Mr. A. W. Brightmore) 37,179

11.

—

Ampthill. For water supply purposes
(Mr. M. K. North) 175

^i.— Ramsgate. For gas plant and shelter

purposes (Mr. T. C. Ekin) 9,966

11.

—

St. Helens. For cemetery and water
supply purposes (Mr. A. W. Bright-

more) 2,20(1

£

3,-500

Town Planning for Mid-Lanark.—Schemes of town
plannhig have been proposed by the Middle Ward of

Lanark District Committee for the Hamilton-road
district, near Motlierwell, Shotts, and Dykehead.

Halifax Town-Planning Scheme.—It is understood

that the Local Government Board liave given authority

to the Corporation of Halifax to prepare a further

town-planning scheme, under tlie Housing, Town
Planning, &c.. Act, 1909. Tlie scheme now authorised

to be prepared will relate to an area of about 655 acres

situate in the Bradshaw district of the county borough.

Public Health Law This concise little work* has
been prepared mainly for the use of all concerned in

local government work wlio may find the larger books
too elaborate. In twenty chapters it covers the

ground sufficiently for its purpose, including such
matters as highways, but omitting rating, elections,

&c. For students it should be of assistance in pre-

paring for examinations in Public Health Law,
while the practitioner wiU find its arrangements well

suited for easy reference.

—

The Law Times.

* A Manual for Municipal and County Enfrineers and Surveyors, Town
Clerks, Clerks lo District Councils, and other officers and members of

local authorities. By S. G. Turner, of the Middle Temple, Barrister.at-

Law, A. U.I. O.K., &c, Loudon : St. Bride's Prea«, Ltd. Price lOe. <d.
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Municipal Work in Progress and Projected.
The Editor invites the co-operati of SuRVEVOB readers with a view to makin

comrletc and accurate as possihlc.
wndvr this licad

The following are among the more important pro-

jected works of which particulars appear below

:

Buildings—Devouport £105,000, Durham ,t"26,440,

Liverpool, West Sussex £4,700; housing and town
planning—Tewkesbury ; roads and mat<;rials—West
Sussex £15,5-13; sewerage and sewage disposal—Hart-

ley Wintney £4,500, Loughburough £3,000, jNIiddles-

brough £29,973; water, gas and electricity—Ayles-

bury £31,387.—Particulars of other works projected

will be found in our " Local Government Board
Inquiries " page.

BUILDINGS.

Devonport T.C.—The scheme for the erection of new
municipal buildings, at an estimated cost of £105,000,

is to be proceeded with, subject to the sanction of the

Local Government Board. The plans adopted are by
Messrs. Ashley & Newman.

Durham C.C.—The secondary school at Bishcp
.\uckland is tn be enlarged, at an estimated cost of

£13,000, and a new school is to be bnilt at Eppleton.

at an estimated cost of £13,440.

East Cowes U.D.C.—The council liave passed a

resolution approving the proposal of the Cowes Har-
bour Commissioners to construct a lireakwater.

Grimsby T.C.—The Sanitary Committee recommend
the council to provide six temporary shelters for deal-

ing with tuberculosis under the National Health
Insurance Act, together with the necessary furniture

to accommodate one person each, either to be lent to

patients for erection in the garden behind the patient's

house, or to be erected at the .Scartlio sanatorium, at

an estimated cost of £130.

Herts CiC.—Additional shelters are to be purchased
for the treatment of persons suffering from tuber-

culosis, and the Public Health and Housing Committee
have been authorised to purchase a site not exceeding

110 acres for the purposes of a hospital and sanatorium.

Leeds T.C.—A council school is to be built at

Thorner for 120 children, at a cost of £1,560.

Liverpool T.C.—A report is to be prepared as tn

the advisability and probable cost of establishing a

municipal abattoir at the Stanley Cattle Market, also

as to adapting the present abattoir in Trowbridge-

street for the purpose of a dead meat market.

Selby R.D.C.—Consideration is to be given to a pro-

posal by the committee of the Selby isolation hospital

for the provision of a block for consumptives, towards
which the rural council are asked to make a

contribution.

Staffs O.C.—It is proposed to build a school at

Armitage for ninety infants.

Torquay T.C.—The new municipal buildings were

formally opened last week. The hall, one of the

finest in the West of England, is 112 ft. by 60 ft.

The architect was Mr. T. Davison.

West Riding C.C—A school built at a cost of £8,000
has been opened at Goole. The buildeis were Messrs.

Kelsey Brothers, of Goole.

West Sussex C.C.—Additions to the county asylum
at Chichester are to be carried out at an estimated

cost n{ £4,700.

HOUSING AND TOWN PLANNING.

Birmingham T.C.—The special committee appointed
to inquire into the housing question has given instruc-

tions to the city surveyor. Mr H. E. Stil.L'oe. and the

medical officer of health. Dr. John Robertson, to com-
pile all possible statistics and information on the sub-

ject of bousing.

Chelmsford R.D.C.—The following tenders have
been accepted for the erection of cottages:—Dan-
bury: Baker c'i Sons, three pairs of cottages, £1.03'J.

Little Baddow': Allen & Gowers, Chehnsiord, three

pairs, £985. Sandon : .\llcu & Gowers, two pairs.

£615.

East Cowes U.D.C.—The Commissioners of Woods
and Forests are to lie approached with a view to

a.scertaining on what terms the two fields on the

south side of the recreation ground, lying between

the allotment ground and Beatrice-avenue, could be
purchased for the erection of cottages under the
Housing anil Tdwn Planning Act.

Tewkesbury T.C.—The question of building some
tliirty houses mi land belonging to the Burial Board
has been under tlie consideration of the borough sur-

veyor, Mr. W. Kidler. and the town clerk, Mr. H. A.

Badhain, and will l)e further discussed at tlie next
meeting of the rouncil.

PARKS AND OPEN SPACES.

Berwick T.C.—The question of the provision of a
bowling green has been referred to a committee for

consideration.

Knaresborough U.D.C.—A sub-committee has been
appointed to look nut for a suitable site for a recreation

ground.

REFUSE COLLECTION AND DISPOSAL.

Hackney B.C.—It has been agreed to renew for a

period of three years, commencing on April 1, 1914,

the contracts with Messrs. William Iszard, Limited,

and Messrs. C. & A. Knifton (trading as Henry Crane),

for the collection and removal of road sweepings and
the cartage of road materials. Alderman Payne said he
understood that the council paid between £20,000 and
£25,000 a year for collection and cartage, and he sug-

crested that they should consider whether the work
should not be undertaken by direct labour rather than
by contractors.

RGAOS AND MATERIALS.

Belford (Northumberland) R.D.C.—The question

of paying extra wages to men engaged in road tarring

is under consideration. It was stated that the men
were on tlie work four months, and that the effect of

tarring was very destructive to clothes.

Bo'ness T.C.—The Linlithgow and Grangemouth
roads are to be strengthened at a cost of £796.

Bristol T.C.—A committee has been appointed to

report upon the advisability of constructing a low-level

road from Hotwells to Avonmouth.

Crieff T.C.—£500 is to be paid for property at the

foot of Water-wynd, where that street joins East

High-street, for the widening of the latter thorough-

fare.

Dublin C.C.—The Dubliii-Garristown road has been

inspected on behalf of the Road Board with a view

to grant in aid of somewhat extensive improvements.

East and West Molesey U.D.C.—A scheme for the

construction of a Thames-side boulevard from Molesey

Lock to a point opposite Hampton Church Avas

adopted on Wednesday last. The scheme involves a

charge of 2d. on the rates, which will substitute a

wide, tree-shaded carriageway and garden for the

towpath. Power to acquire the land corapulsorily is

to be sought.

East Sussex C.C.—Replying to complaints received

with respect to the process of tarring roads, the vice-

chairman of the Roads and Bridges Committee (Alder-

man Goodwill King) stated at the quarterly meeting

of the council hek( la.st week that the surveyor (Mr.

F. .1. Wood) was of opinion that the most suitable time

to get the best results was when the roads were

driest and hottest. August and September would then

lie the months. He (the speaker) admitted that they

would then suffer from a great deal of dust in the

meantime, but it was neither w-asteful nor harmful to

apply tar at that time. In regard to the Brighton road

he pointed out that they had suffered considerably

from the delay in the delivery of material which ought

to have been delivered last year. The committee had
three rollers at work, and three or four tarring

machines. Alderman Goodwin King next referred to

the patching of potholes on tarred roads, and said

that while the system of filling the holes with tarred

macadam was not perfection, he thought it was the

best way they could deal with the matter. The matter

had been left in the hands of the surveyor, who would
consider what should be done and prepare for next

vear's estimate. With only one exception, when an

experiment was tried, the council had never used

tarred macadam for road repairs other than improve-
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iiients to which tlie Koad JJoaicl cuiitribiited a jiart o£

the cost.—An asjreeinent lia.< lieen reached with the

Xewhaven Rural District Council for the contribution

by them of .C8,CKJIJ towards the cost of the improveui^nt
of the road from Lewes to Newhaven, and the sanction

of the Local Government Board has been given lo the

borrowing of £16,044 by the county council, being
tS.OOO to be contributed by the Newhaven Rural Dis-

trict Council, and £8,044 to be paid by the county
council.

Forfarshire C.C.—A scheme is being prepared for

the improvement of the roads in the Dundee district,

and application is to be made to the Road Board for

a grant.

Crieff T.C.—A sum of £500 is to be paid for property

in Mitchell - street for the purpose of a road
improvement.

Hackney B.C.—It has been agreed to repave Ball's

Pond-road, and purchase certain properties for the

widening of the thoroughfare.

Herts C.C.—It has been agreed to contribute £1,500
towards the cost (£2,936) of widening Star-street,

Ware.

Ilkeston T.C.—Tenders have been accepted for

making up six streets, three avenues, and two liack

streets.

Isle of Wight R.D.C.—A letter has been received
from the county council stating that it is their inten-

tion to support the application of the rural council

for grants towards improving the surface of the dis-

trict roads.—The surveyor, Mr. L. A. Cozens, re-

ported to the council on the work which had been
done with a view to preventing the road from going
to sea near Yarmouth, but said that the work was
only a beginning, and was nothing like sufficient to

ensure the maintenance of the road for long. It was
agreed to inform the county council that unless they
were prepared to pay for this work the council did
not propose to do anything further in the matter. A
Councillor: That means that the road will go into

the sea.

Islington B.C.—In dealing with the estimates for
the ensuing half-year the Finance Committee state
they have amended the estimate of the Works Com-
mittee in the matter of repairs to wood and asphalt
paving by a reduction of the amount of £6,000 origi-
nally passed by them to £3,000, because they are "of

opinion that a large proportion of this work, which is

to a considerable extent of the nature of new work,
should be met not directly out of the rates, but by loan.
Owing to the representations which have been and are
being made to the London County Council on this
matter, they have every reason to hope that sanction
to a loan will be granted. It is, they add. of vital im-
portance both to this and to all other metropolitan
lioroughs that this question should be settled so that
the road authorities may be enabled to borrow the
amounts necessary, as, failing this, large increases in
the rates will be unavoidable.

Leicester T.C.—It has been decided to purchase
property in Humberston-road and Rutland-street, with
a view to the widening of these thoroughfares.

Maidstone T.C—It has been decided to purchase
a s-te fronting Upper Fant-road and Tonbridge-road
for a road improvement and the provision of a depot.

Middlesbrough T.C—The borough engineer, Mr.
S. E. Burgess, has been instructed to prepare a report
with respect to the paving of Cambridge-road.

Middlesex C.C—An expenditure of not more than
toUO has been sanctioned for preliminarv work neces-
sary to enable plans for the proposed" new w^estern
approach road to be prepared for deposit in November
with a view to obtaining Parliamentarv powers to ob-
tain the necessary lands and to construct the road —
., L\'^",'^^^°*

^^^ ^^'''^ Dustless Roads, Limited, at
t.I,(>39, has been accepted for the paving on the Durax
system of the Kingston and Staines main road, and
the tender of Messrs. S. Kavanach & Co.. at £1 988
for relaying the wood paving on the Middlesex half of
the King Ldward VII. Bridge and its approach

w''r""'w*, ^'•^;^ T.C.-The borough surveyor, Mr.
\\. B. \\aterworth, has received instructions to pre-pare plans, specifications, and an estimate of thecost of widening Town-lane to 36 ft.

cff^cle!rin''\'!:,*?."7^Y
improvement scheme is to be

An -^i'i'=>U. i-lane, at an estimated cost of

^?riJt'S)^^'"^''^''''"^'''"™'--'-"-dto

SIdmouth U.D.C—The scheme of the surveyor, Mr.
Iv. Lake, has been adopted for the improvement of the

Ham, at an estimated cost of £500.

Skipton R.D.C.—The land necessary for the purpose
having lieen given, the council have determined to

widen the i mile of highway from the junction of the
Colne and Gisburn-road, near Brovighton. to Pickhlll

Bridge, close to Elslack Station.

Southampton T.C.—An improvement is to be carried
out from Cumberland-place through Polygon-road,
the necessary land for the purpose having been offered

as a gift to the council.

Thornaby-on-Tees T.C.—A scheme has been adopted
for laying Durax sett paving, at an estimated cost of

.£5,.330'.

West Sussex C.C—Tlie county surveyor, Mr. F.
Merrifield, has prepared an estimate for an improve-
ment on the Haslemere and Chichester road, at a
cost of £15.543, and it has been decided to make appli-

cation to the Eoad Board for a grant.

Whitby R.D.C.—Improvements are to be carried
out on the Whitby and Scarborough main road.
towards the cost of which a grant of £1,200 has been
sanctioned liy the Road Board.

SEWERAGE AND 8EWACE DISPOSAL
Bodmin R.D.C—The estimated cost of the sewerage

scheme for Rock is £1,075. exclusive of legal and
engineers' cl arges and contingencies.

Hartley Wintney (Hants) R.D.C—The Hartley Row
sewerage and sewage disposal scheme has been sanc-
tioned generally, subject to minor amendments. The
estimated cost is £4,500. and the engineer is Mr.
T. J. Moss-Flower.

Loughborough R.D.C—The engineer, Mr. F. W.
Hodsoii, has submitted a modified scheme of sewage
disposal for Hathern, the cost of which he estimates
at £3,000, and the matter is to be considered by the
parish council.

Middlesbrough T.C—The tender of Messrs. J. B.
Fowell & Sons, at £29,973, has been accepted for the
construction of the main sewer in Snowdon-road, and
the erection of a pumping station.

Southampton T.C.—The borough engineer, Mr. J. A.
Crowther, having submitted three schemes for deal-

ing with the stormwater in the Northam district, the
council have decided to adopt the lowest of the three
estimates, providing for a gravitation scheme, the
existing outlets being enlarged to enable the water
to drain away more quickly than in the past. The
estimated cost is £1.500.

WATER, CAS, AND ELECTRICITY.

Aylesbury U.D.C.—A scheme has been approved for
electricity works and a refuse destructor, at an esti-

mated cost of £31,387.

Bilston U.D.C.—The profit earned by the water
undertaking last year was £858, compared with £749
and £566 for the two preceding years. There has
l)een a large increase in the consnmxition of water
for trade purposes.

Bodmin R.D.C.—A scheme of water supply for
Rock, estimated to cost £1,330, is to be considered by
the rouncl.

Cleckheaton U.D.C—The first sod has been cut on
the site of the projected new gasworks at Moorend,
thus formally inaugurating the work comprised in the
first contract, the building of a retort-house and of

an installation of Woodhall-Duckham vertical retorts.

The scheme involves an estimated outlay of over
£.57,000.

Cockermouth R.D.C—The medical officer has pre-
sented a detailed report stating that the water supply
is quite inadecjuate, being obtained chiefly from sur-

face wells of doubtful purity, and from ditches filled

with water pumped from pit bottoms. He recom-
mended the laying of a pipe. The matter has been
referred to a committee.

Hayfield (Derby) R.D.C—The question of a water
supply for Mellor continues to engage attention. The
Local Government Board insist that any scheme
adopted by the council must provide for the needs
of the village in their entirety.

Ilkeston T.C.—It is announced that the sum requisite
to be borro.ved for the reinstatement of the gasworks
as a result of the recent disaster is i;6,661.
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St. Helens (I.W.) U.D.C.—Tlie council, in a letter

t(i the Local Government Boards who wrote to them

on the subject, have explained that they have aban-

doned their i)roposal to construct a reservoir in con-

nection with the water supply to the village of St.

Helens, because they understood that the borough of

Kyde have obtained a considerably increased supply

of water, as a result of the new worlcs carried out at

Knighton. They have decided to allow the present

season to pass, so as to test the increased supiily from

Ryde, lioping that any further works at St. Helens

will be unnecessary. The urban council's agreement

with the borough expires in 1921, and until they have

ascertained whether the borougli will consent to re-

new it the council cannot decide what course to talce.

St. Pancras B.C.—The question of improving the

lighting of the main roads has been referred to a sub-

committee.

motor car, driven by a local gentleman, on Tuesday

last. Miss Mayfield was returning home from school

on a bicycle, and when coming out of a side road she

came into collision with the car. She received injuries

from which she died at the Huntingdon County Hos-

pital about six hours later.

Mr. Arthur H. Blanchard, m.am.soc.c.e.. Professor

of Highway Engineering in Columbia University, has

been retained as consulting highway engineer, and

Mr. Prevost Hubbard, in charge of the division of

roads and pavements of the Institute of Industrial

Research, Washington, and lecturer in Engineering

Cliemistry in Columbia University, as eo'nsulting

highway chemist by the Department of Efficiency

and Econorav of the State of New York.

PERSONAL.

Mr. J. Turnbull, Edinburgh, has been appointed

burgh surveyor of Langholm.

Mr. T. M. Brown, Rutherglen, has been appointed

burgh surveyor and inspector of Denny.

Mr. Richard Walters, Llandilo, has been appointed

surveyor and inspector to the Llandilo Urban District

Council.

Mr. A. Ernest Newey, engineer and surveyor to the

Foleshill Rural District Council, has had his salary

increased by £100 per annum.

Mr. J. A. Green, Cheltenham, has been appointed

highway surveyor for their south district by the

Bakewell Rural District Council.

Mr. W. H. S. Dawson, city surveyor of Bradford,,

has been voted an immediate increase in his salary

of £100, with a further £50 next year.

Mr. J. W. Hill, of the Wakefield city surveyor's

department, has been appointed engineering and

surveying assistant at Stoke-on-Trent.

Mr. J. Harrison Clarke, of the Islington borough

engineer's department, has been appointed general

surveying and engineering assistant to the Lancaster

Town Council.

Mr. E. R. Matthews, Assoc.m.inst.c.e., borough

engineer of Bridlington, has had his salary advanced

from £350 to £400 per annum, to take effect from

January 1, 1915.

Mr. W. H. Scott, assistant surveyor to the Ruislip-

Northwood Urban District Council, has been

appointed surveyor and inspector of nuisances to the

urban district of Chorleywood, Herts.

Mr. Charles Boden, scavenging superintendent to

the Withington Committee of the Manchester Cor-

poration, has been appointed cleansing inspector of

Rochdale, at a salary of £120 per annum.

Mr. T. McMeikan, borough surveyor of Liskeard.

has accepted the office of inspector under the Shops

Act, 1912, at a remuneration to he arranged, on the

understanding that the work is not considered as

part of his duties as borough surveyor.

Mr. J. W. Liversedge, surveyor and inspector to the

Leigh-on-Sea Urban District Council, has been awarded
£1,200 by the Select Committee of the House of Com-
mons, compensation for loss of office as a result of the

absorption of the urban district in the Borough of

Southend.

Mr. George Alfred Smith, assistant sanitary in-

spector at Ipswich for the past twelve years, has
been appointed chief sanitary inspector to the city

of Chester. His colleaguas and the municipal staff

generally recently presented him with a gold watch.

suitably inscribed, and Mrs. Smith with
_
a set of

silver serviette rings.

Mr. James Dalrymple, the manager of the Glasgow
Corporation tramways department, and Mr. Thomas
Nisbet, the master of works, will leave to-morrow for

New York by the Anchor liner " Cameronia." Mr.
Dalrymple is to study the latest methods of tramway
working in America, and Mr. Nisbet is to examine
bridges in connection with the proposed improvement
of cross-river communication.

Miss M. Mayfield, aged fifteen, daughter of Mr.
Charles Mayfield, borough surveyor of Godmanchester,
was killed, we regret to state, in a collision with a

FOR OTHER ADVERTISEMENTS
See End of Paper.

EUKAL DISTEICT COUNCIL OF
CAMELFORD.

SURVEYOR OF HIGHWAYS.
The Camelford Rural District Council invite appli-

cations from suitable persons (having the necessary

experience), not under 25 or over 40 years of age, for

the post of Surveyor of Highways for the said Dis-

trict, which comprises 14 Parishes with 180 miles

of District and 24 miles of Main Road (more or less).

The person appointed will be required to devote

the whole of his time to the duties of the oflace, pro-

vide himself with a motor bicycle, give a Bond from

some approved society in the sum of £200, and re-

side within the District.

The salary will be £125 per annum, which includes

all expenses, except books, stationery, and postages.

The appointment will be subject to the approval of

the Cornwall County Council.

Applications, in candidate's own handwriting,

stating age, experience, and qualifications, and

accompanied by copies of three recent testimonials,

should be sent to the undersigned, on or before

Thursday, August 14th, 1913.

Canvassing prohibited.

JAMES MITOHEL\L,
Clerk to the Council.

Boscastle, S.O.,

North Cornwall.
August 6, 1913. (705)

T0"C0NTRACT0RS AND OTHERS.
The Council of the Metropolitan Borough of

Wandsworth is prepared to receive Tenders for the

Making-up and Paving of that part of Downton-

avenue. Streatham, which lies between the part of

the road already paved and Normanhurst-road.

The Specification and Drawings may be seen, and

Forms of Tender obtained of the Borough Engineer,

Mr. P. Dodd, m.inst.c.e., at the Office of the New
Streets Department, No. 56 East-hill, Wandsworth,

S.W., between the hours of 10 and 4 (Saturdays 10

and 12) upon payment of a deposit of Five Guineas.

Tenders, enclosed in sealed envelopes, and endorsed

"Tender for Paving Downton-avenue," must be de-

livered at the Council House, East-hill, Wandsworth,

S.W., and may be placed by the person tendering in

the box provided for the purpose, not later than four

o'clock in the afternoon of Monday, the 15th

September next.

Persons tendering must in the case of all workmen
employed by them in and about the execution of the

Contract pay wages at not less and observe hours of

labour not greater than the rates and hours recog-

nised by the associations of employers and employees

and in practice obtained in the district where the

work is to be executed.

No Tender will be received unless it be made upon

one of the Forms provided for the purpose.

iTlie Council does not pledge itself to accept the

lowest or any Tender. If required, the Contractor

must provide two sureties for the due execution of

the Contract.
D. A. NICHOLL,

Town Clerk.

Council House, Wandsworth, S.W.

July 31, 1913.
"

(706)

COMPETENT Prime Cost Clerk required. Send
full particulars of experience, with copies of

testimonials; also state salary required, to Box 1,290.

office of The Sdrveyor, 24 Bride-lane, Fleet-street,

E.C. (707;
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ROAD MAINTENANCE-PRESENT AND FUTURE.*

By Charles Vawseb, assoc.m.inst.c.e.i.

11 is ceuerally accepted that municipal engineers

can construct the best and most suitable roads lor then-

particular districts, and. provided they have a free

liand in the choice of materials and so lorth, they can

so construct them that they wiU be efficient and at

the same time, economical to maintain; but, unlor-

tunatelv, in the case of main roads, and particu uly

old turnpike roads, many arc found to be without

efficient foundation, and the extent of their durability

or life is limited to the surface or covering crust, it

is <^ratifyin"- to know that the Road Board when

making graiits are paying special attention to the

foundations of roads, and undoubtedly this is a step

in the right direction, because, as in other spheres,

the foundation is the bedrock upon which most things

stand, and its influence reaches further than man\-

appreciate.
Foundations should be sound and solid m construc-

tion, so that thev may withstand the weight, wear and

tear of the present and future traffic, and, in addition,

act as a protector to the surface against the many un-

known evils which from time to time arise from under-

ground air, fluctuating water levels, and other matters

which have more or less evil effects, according to the

chemical composition and geological construction ot

the material used.

There are several kinds of stone which wear better

and longer in one district than in another. Frequently

the users are at a loss to know the cause of this, but

if one persists in his efforts to ascertain the failure he

may find it comes more from underground sources

than is usually realised.

The surface of the roads is one of the most debatable

subjects that has ever been before the country, and

not only is it debatable in every way, but it is also

most fascinating on account of the many changes that

are daily occurring due to mechanically propelled

vehicles using the highways, which are increasing both

in weight and number.
Everyone must appreciate the value of the twenty-

three experiments carried out with different kinds of

surface material in the county of Kent, and the re-

sults of these show that the bituminous surface is the

most satisfactory.

The writer eighteen years ago constructed roads with

a surface of Welsh granite heated and mixed while hot

with tar and pitch laid to measure 4 in. thick when con-

solidated, and he has no cause to change the opinion

then formed that where macadamised roads are to lie

constructed, a bituminously constructed surface is the

most efficient, sanitary and economical to maintain

provided it is on a good solid foundation.

It remains to be seen how long the present water-

bound road will hold its position when modern cir-

cumstances demand a road of more homogeneous con-

struction.
COST AND MAINTENANCE

The cost of making and maintaining highways is a

most important and responsible obligation to all high-

way authorities, and while they all have to " pay the

piper," mifortunately they are not always in a posi-

tion to •* call the tune," because they cannot regulate

the class of traffic using the roads.

The cost is not so keenly felt in urban districts and
towns where the roads from the first laying out are

usually well constructed, and as the districts pro.sper

and develop the increasing rateable value correspond-

ing with such development prevents them from feeling

the pinch of poverty to the same extent as in rural

districts and large agricultural county areas where
there is comparatively no increase in development.

In rural districts and county areas there are fre-

quently long lengths of roads to maintain, through
poor, agricultural districts, and their efficient upkeep
is a source of grave anxiety to those in control on
account of the great amount of touring traffic using
the roads, and for which there is no return. The cost
of maintenance falls very unfairly and unjustly upon
the shoulders of highway autliorities who have to

maintain important trunk roads which, by their geo-
graphical position, form a connecting link from one
centre of industry to another.

It is estimated that mechanical traffic in Hertford-
shire has increased the highway rate by at least 6d. in
the £, and it is considered a grievance (and in the
author's opinion a just one) for the ratepayers to have

• From a. paper read at the Animal Meeting of the Institution of
Municipal and County Engineers at Great Yarmouth.

to provide money to maintain roads for the benefit

ond luxury of non-contributors.

PRESENT AND FtTTTTRE.

Until quite recently all roads were waterbound, and
many mainly repaired with water binding ; these, when
dry," have been surfaced with a bituminous or tar

coat. This undoubtedly prolongs the life, but unfor-

tunately trunk roads leading from town to town are

placed at a considerable disadvantage owing to it not

being practicable to close the road until the bitu-

minous material has become '• set," with the unfor-

tunate consequence that much damage is done.

Furthermore, many roads are narrow, thus making it

more or less impossible efliciently to carry out the

work upon one half of the road and allow it to " set"

before turning the traffic on to it.

jVnother point which the surveyor has to consider is

the weathei-, and in this uncertain climate he en-

deavours to carry out the greatest amount of work

when climatic conditions are most favourable.

This .-surfacing or tar-painting is both efficient and

economical so far as it has gone, and has been suitable

where the traffic was light. It is apparent that, while it

may be suitable at present, the day is not very far dis-

tant when the surface of the tar-painting will have to

be superseded by something more substantial. Cir-

cumstances are changing day by day, and one may
anticipate future development of traffic in ratio to the

progress of the last few years ; consequently it seems

obvious that motor and mechanical vehicles will in-

crease as time proceeds. Should this prove to be the

case, the annual cost of roads will become a serious

matter to the authorities responsible for their mainte-

nance.
When such eminent men as Sir John Macdonald

state " the money value of good roads to the nation is

enormous," and Sir George Gibb states that good roads

constitute " the basis of national prosperity," it is

apparent that good roads are appreciated; but up to

now neither the " nation " nor " national prosperity
"

have paid their just proportion towards maintenance.

It is well known that our highways were the founda-

tion and nursery for developing the mechanical traffic

during its infancy, which has now entered into a stage

of prosperous commercialism, creating an enormous
burden upon the local ratepayer without equal con-

tributory advantage; and thus it appears a great mis-

fortune that legislation should have limited the powars
of the Road Board to contributing " towards " the cost

of improvements.
The Road Board's income being derived from tax on

fuel, and mechanical traffic developed from that fuel

being a serious addition to the expense of maintenance,

then it appears only reasonable that legislation should

empower a contribution towards such expense, which
costs considerable sums in some counties, and in

Hertfordshire amounts to £50,000 per annum.
Should (as predicted) the motor and mechanical

vehicles increase, many highways will have to he le-

constructed with stronger foundations according to the

strata supporting them, the surfaces will have to be

efficiently drained, made dust and water proof with
bituniinous material of such thickness as will stand
the heavy mechanical traffic without fracture, the fast

motor traffic without ill effects from vacuum, and, at

the same time, form a good foothold for horses and
other animals. This will entail great expense, and it

is to be hoped that this reconstruction necessitated by
modern and future traffic will be met by monet-iry
grants for capital reconstruction, and annual mainte-
nance payments from the industries which have placed
the obligations upon the authorities responsible for

the efficiency of the highways.

Lighting the Tower Bridge.—An improved system
of lighting the Tower Bridge has been an-aiiged by
tlie South Metropolitan and the Commercial Gas Com-
panies, at the instance of the City of London
Corporation.

Todmorden Rural Council Fined £100.—The Tod-
morden Rural District Council were fined £100 by the
local county court judge on "Wednesday last for failing

to comply with an order made against them to refrain

from causing sewage to flow into certain waters.

Water Meters in Madrid.—The high cost of living

in Madrid, says the American Consul, is to be still

further increased by installing water meters. Under
the old system a fixed price per year was charged for

water, regardless of the quantity used. It is esti-

mated that the use of meters will at least double the
cost of water.
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Institution of IVIunicipal and County Engineers.

ANNUAL MEETING AT GREAT YARMOUTH.

The following paper was discussed at the recent

annual meeting of the Institution of Municipal and

County Engineers at Great Yarmouth, the author

himself presiding over the sitting.

DAMAGE TO MACADAMISED EOADS BY
MECHANICALLY PROPELLED VEHICLES.

By H. T. Wakelam, m.inst.c.e., f.g.s..

County Engineer, Middlesex.

The serious damage now being caused to road

surfaces by mechanically propelled vehicles (which

are daily increasing in number) impels the writer to

submit this hurriedly prepared paper to the meeting,

with a view to creating a discussion, and eliciting

information on the subject; and especially so in

regard to the best methods which can be adopted to

minimise the excessive damage the said mechanically

(iropelled vehicles are at present causing, to mac-
adamised roads in particular. In the county of

Middlesex the damage in the latter connection is

particularly marked, as will be seen from the com-
l)arative figures of road upkeep hereafter referred to

in this paper.
From observations and records it would appear that

the extended use of motor omnibuses, weighing about
G tons laden, are the chief cause of the damage which
is now being experienced, and to obviate which as

much as possible it is fast becoming imperative that

a road surfacing material other than w'ater-bound

metalling should lie emijloyed. What the result w-ill

be in the way of the best surfacing material for the

Ijurpose remains to be seen from actual experiments.
The damage, as already stated, has been most
marked in ratio to the extended use of motor onmi-
Imses in jMiddlesex during the year ended March 31,

1913. Annual returns prove tliat during tliat year

the following increased expenditures were incurred
in this connection for the maintenance only

(scavenging and watering not included) of some of

the macadamised road surfaces in Middlesex—
viz.:—

Average
cost per yard

buper. per annum
for tluree years

precious to
motor omnibus

traffic.

Cost per yard
super, for 191i-13
siiiee the advent

of
motor omnibus.

d. d.

oad (a) 6-778 ... ... 12-948

„ (b) - 5-633 ... ... 16-572

„ (c) ... 7-061 ... ... 20-968

„ (.d) .. 7-834 ... 8-48tl

„ (e) ... 4-580 ... 7-715

„ (/) .. 4-355 ... 7573
„ (?) - 2-998 ... 8 448

„ CO .. 2-594 ... 5-571

., («•) •• ... 10-774 ... ... 18-239

,. (J) .. 8-492 ... ... 21-4&2

Average 61639 Average 128005

Taking another view of the expenditures which
have become necessary to meet the damage cau.sed

by a continuous motor 'bus traffic, the writer finds

that the charges for maintaining a road during
1912-13, which in 1911-12 carried ordinary weights at

o-609d. per ton per mile (on the total vehicular ton-

nage which passed over it during that year), amounted
to 0-914d. per ton per mile. In the opinion of the

writer this increase is practically -wholly due to the

fact that the road in 1912-13 became a motor 'bus
route. This increased road upkeeii works out at

about 2d. per car per mile, or a little under -305d.

per ton per mile. This, in view of the recent obli-

gations (Id. per 'bus-mile) placed upon promoting
companies in private Bills by Select Committees
of the Houses of Parliament, shows that the protec-

tive clauses inserted therein are not in the interests

of road authorities sufficiently remunerative in con-
nection with macadamised roads.

In addition to the above (already known increases),

tliere are many other macadamised roads in the
county of Middlesex which have suffered damage
from omnibus traffic during the past year. The
actual returns and accoimts of expenditures in regard
to thein have, however, not yet been verified by

audit. There are also additional macadami-sed roads
the surfaces of which have been practically destroyed
by motor omnibus traffic, and to resurface them with
asphaltic macadam, or other materials, as now ijro-

posed, the following exjienditures are necessary:—
oad (a) ±39,462 Contracts

,. (b) . 14,0(:0 (estimated)

„ (c) . 4,305 ,,

„ id) . 40,000 I.

„ (e) . 25,000 ..

All the above roads were, previously to the extra-

ordinary stress of motor 'bus traffic, of a good
standard, and more than sufficient for ordinary
traffic requirements.
From the foregoing it will be seen how very im-

portant it is that some sort of protection should be
afforded to road authorities in regard to damage to

macadamised roads by mechanically projielled

vehicles. Tlie amount of licence i^er vehicle at the

present time paid by omnibus comijanies is in no
way equivalent to the damage the omnibuses cau.se,

and legislation is needed in this connection, and also

in the direction of empowering road authorities to

direct which roads shall or shall not be subjected

to a continuous user by lieavy motor vehicles in

general and motor omnibuses in i:)articular.

It would be well also if motor omnibus traffic

could be governed by general regulations issued by
the road authority concerned. An\ong other things,

the latter should have jsow-er to control the weight of

the vehicles, and, if necessary, prohibit a continuous
user of mechanicaUy propelled vehicles of excessive

weights over any given road.

The writer submits this paper with a full know-
ledge of the value of motor omnibuses to the public

generally, and he has no desire to question their

utility ill any way. But even with this mind he
thinks that some stejis should be taken in the in-

terests of road authorities and ratepayers to secure

satisfactory conditions to those interested in the

subject matter of this paper.

The following are the items paid per ouinilms for

licence, &c.:—

•

a s. d.

Registration fee (un registration only, not

an annual charge) ... ... ... 10
Driver's licence (per annum) ... ... 5

Revenue duties (per annum, paid into

exchequer) ... ... ... ... 318
Police licence (per annum) ... ... 2

(Petrol taxes go to the Road Board.)

DISCUSSION OF MR. WAKELAM'S PAPER.

Mr. W. NisBET Blair (St. Pancras), in moving a

vote of thanks to Mr. Wakelam, said he was sure

they must recognise it was of value that they should
have these a.scertained costs of maintenance now as

compared with those prior to the advent of mechani-
cally propelled vehicles. The damage done to a road
by a continuous service of motor 'buses was almost
beyond belief. Probably London suffered more
damage than any other town in the country. In St.

Pancras they had a road, 50 yds. between kerbs, •with

a tramway in the centre. The tramway portion was
paved with granite, but the remainder was of mac-
adam, which throughout a period of twelve or fifteen

years cost £600 annually to maintain. During the

l^ast two years the same road had cost something
like £1,900, an increase of more than three times the

cost, and his council had decided that they could

not hope to maintain it any longer as a macadamised
road. Accordingly they were spending about £12,000 in

paving the road with granite. They had adopted a

fine dressed granite sett, and although there was
some protest as to the possibility of annoyance
to residents owing to noise, the council had adhered
to the view that it was the most suitable material for

the situation. There was a large ijroportion of

rubber-tyred traffic at the present time, and tliis did

not produce the noise that the iron-tyred traffic did.

For a number of years past they had done their

maintenance out of revenue, but the whole cost

—

£20,000—would not now be out of revenue, but out

of loan. That was put on them absolutely and solely
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V.v motor otiinibiises. He liad thought it desirable

to ascertain the mileage tvavpUed by these vehicles

in his borough. It ran into something phenomenal.

His view was that if motor omnibuses could be made

to pay a contribution lo the cost of maintenance on

a basis of mileage per 'bus it would be a good thinf;.

Taking it at a Id. per mile, it would give them £15,00i)

a year, a most welcome contribution to their revenue,

though he was afraid it was not likely to happen.

There was no question about it: this trafhc, which

was absolutely special in character, should be made

to incur a proportion of the additional cost. The

position had been taken up by one authority that,

rather than incur the cost of maintaining a road

which had been seriously damaged by motor traffic,

thev would decline to repair it, the consequence

being that the road got into such a condition that

motor omnibuses could not use it. His impression

was that it was a district not far from London. [Mr.

Norman Scorgie: Ongar rural.] He thought the

facts Mr. Wakelam had given them would be very

useful.

Mr. JCoRMAN Scorgie (Hackney) seconded the vote

of thanks. As Mr. Blair had remarked, it was those

who had to deal with heavy motor 'bus traffic near

the Metropolis who felt the seriousness of the posi-

tion. It was quite correct that roads which previous

to the advent of the 'buses and other mechanically

propelled vehicles were perfectly satisfactory as

macadamised roads were not now maintainable as

water-bound macadam. He had had several instances

in which there had been tramway routes with mac-
adam margins. They had had to take these up
and pave them with wood. One residential road,

36 ft. in width, which had fairly lieavy traffic, was
all right for some time, but as soon as these abortions

came on to it they found themselves spending .to,00<j

in dealing with two-thirds of a mile. In that stretch

they had a bad subsoil. He did not know when Mr.
Blair prepared his statistics, but as long ago as

August, 1912, he (the sijeaker) prepared some and
issued them in the form of a report. At that tinif

he calculated that the 'bus mileage in his borough
was over 2,000,000 per annum. At that time they

had only 06 per cent of the 'bus traffic of the jiresenl

day. He went on the 'bus companies' own figures,

which showed that the average mileage per gallon

of sp'nit. was from 6 to 7. On the basis of lid. per
gallon for petrol tax, he thought he was entitled to

something like JCS.OOO, but he had not got it. But
he obtained a considerable grant—about .£7,0O0—from
the Road Board during the current year; whether it

was the result of his report or not he could not say,

but they evidently thought he had made out a good
case. Undoubtedly the damage was considerable,

and an increasing factor, and unless road authorities
got some relief either from the petrol tax, the money
handed to the Eoad Board, or from the Imperial
Exchequer, the biuden on road authorities would be
more than they could reasonably bear. He admired
the action of the Ongar authorities. It was not a
regular omnibus route, and carried only Saturday
and Sunday traffic. The road got into such a condi-
tion, and it was such a remunerative traffic for the
companies, that they sent down stone themselves for
the purpose of repair. The 'buses were loaded with
bags of stone, and the material was pitched into the
holes in the road to enable the vehicles to proceed.
In another case with which he was acquainted the
'bus company complained that the short life of the
tyres of their vehicles was due to the dangerous con-
dition of the roads over which they had to travel.
He thought that was going too far. They destroyed
one's roads and then complained of their condition.

Mr. T. S. PicTON (Eccles) said he would give a
concrete case of the damage done to roads by
mechanically propelled velucles. About fourteen
years ago his predecessor got out a scheme with the
Lancashire County Council for the repair of certain
main roads. On part of the main road from Man-
chester to Liverpool, about 1 mile in length, the
ordinary macadam was taken up and replaced with
Lonkey setts—the best they were able to obtain. The
surveyor did not know—no one knew—that heavv
motor lorries were to pass over it. The loan was for
over ,C16,000, and extended over twentv-five years.
That portion of road to which he had referred was
to-day very niuch cut up ; in fact, all the setts were
split and broken. The county surveyor had fre-
quently asked him to put it in order, and thev had
been obliged to spend a great deal of money in re-

pairs. About twelve months ago the Manchester
Water Committee laid a 12-in. main along the whole
of this length, and he arranged with the secretary
to put down new Lonkey setts—for which he granted
an extra 6d. per yard. He found that a good area of

these setts had been broken Only the previous
week they had been told they would have to do some-
thing with that portion of the road. Yet six years
ago they had reconstructed it.

Mr. E. WoRRALL (Stretford) asked if local authorities
should still be advised to pave with macadam. For
his own part, where maintenance cost Is. per square
yard per year he advised a different paving.

Mr. W. J. Steele (Newcastle-on-Tyne) said he was
at variance with some of those who had spoken. He
aL'reed, of course, that motor-'bus traffic had entirely
altered the question of road construction, but it was
not a bit of good grumbling. The traffic had come, and
had come to stay, and it was their duty to make the
highway sufficiently strong for the traffic. They could
not possibly stop a huge enterprise like motor traction.

They professed to be engineers, and it was their duty
to meet circumstances as they arose. In a Bill his
corporation tried to get through two years ago—very
fortunately without success—they sought power to run
motor 'buses 8 miles from the centre of the city. They
got power to run over certain routes, and the question
of the contribution of the corporation was dis-

cussed. They offered to pay *d. per square yard
per annum over every road they ran. Finally they
were able to show that it was only an experiment,
and got off without making any contribution at aU;
but since the 'buses had been put into operation it

had reacted on the corporation, as enormous damage
had been done to the roads. But the damage to the
roads was a small matter compared with the conve-
nience of the public. Even if they just managed to

make them pay it ought to be sufficient. He quite
agreed that action ought to be taken to get a con-
tribution from motor 'buses and from any other traffic

that damaged the roads, but their tirst duty was to

lind means of makina the roads fit to carry the traffic.

In Mr. Hadfield's paper [reproduced in last week's
Scrvevor] the question of volume in connection with
the character of the traffic had been raised. That was
an enormous factor in considering the destruction of

the road, for the point had been raised as to whether,
lor intense traffic, wood paving was not better than
sett paving. With the advent of motor traffic—especi-

ally rubber-tyied—the question of noise had become
less serious than it was, and he believed that in some
parts of London setts had been found very successful,

the noise not being appreciable. A good many of the
roads now laid with wood might be laid with setts for

carrying a large volume of traffic, but with a large
volume of light traffic wood would be better.

Mr. H. GuLLAN' (Belfast), alluding to cases where
the cost per square yard exceeded, say, lOd., said that,

having regard to the extra cost of cleansing a macadam
road, he thought it time for them to look for a more
suitable surface than macadam. He did not in any
w ;iy object to heavy motor traffic ; in fact, he quite
realised it would increase ; but there was one point
that should be emphasised—namely, the scientific con-
struction of cars, and especially heavy vehicles, on
the lines of a proper distribution of the load on the
axle, the diameter of wheels and the width of tyres,
ft was desirable that the Roads Committee should
take the matter into serious consideration and formu-
late some statement. It was absolutely necessary
that in the construction of motor veliicles they should
be built with a view of making them suitable for the
roads. He did not say that old roads with inadequate
foundations wotdd not have to be reconstructed, but
vehicles must be properly designed for properly con-
structed roads.

Mr. R. J. Thomas (Bucks) suggested that Mr. Steele
had misapprehended the speeches of members. They
were not objecting to making roads for modern traffic,

especially if an adequate amount of money were avail-
able. But if they were making good roads for the
traffic it was obviously a business proposition that
the vehicles should be suitable for them. Intentionally
to bmld vehicles for the destruction of roads was not
good.
The vote of thanks was passed.

The Chairman (Mr. H. T. Wakelam), in replying,
remarked that they had had a most interesting dis-
cussion on the roads question—a discussion quite
different from those they sometimes had at con-
ferences of that kind. He was glad to see they had
some new blood coming forward, and to hear the ex-
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periences of the younger men. Mr. Harold Collins,

who had given them a paper, was a junior of liis at

one time, and he had been one of tlie most con-

scientious men lie had ever had under him. In his

paper Mr. Collins had referred to the jiercentage of

mechanically propelled traffic in Norwich. He (the

.speaker) had hefore hiiu at that moment a record

relating to Green-lanes, Wood Green, and showing
that 2,742 motor vehicles passed in twelve hours, as

compared with 798 ordinary vehicles. That showed
the rapidity with which these motor vehicles were
increasing. On the same road they had in twelve

hours 5,370 tons weight of motor 'buses, in compari-
son with 1,972 tons of ordinary traffic, including
heavy motors and light cars. He thought that

emphasised the fact that motor 'buses were in them-
selves doing greater damage in ratio to tlie ordinary
vehicles on the road, and that some steps should be
taken to confine the weights of motor 'buses and
motor vehicles generally to some amended regulations

which, no doubt, the Institution Roads Committee
would endeavour to obtain from the proper quarter.

A motor 'bus, as everyone knew, threw 4 tons
on the back axle and 2 tons on the front
axle, and it wa.s owing to that conistruction

that these vehicles caused the destruction they did.

Tlie sooner they had a proper distribution of load on
motor 'buses the better it would be for the roads.
jNIr. Collins had referred to tar-maeadani for light

traffic roads. He had not a word to say against that
or any other bituminous material, but these were not
suitable for .some forms of traffic. Mr. Gullan's
paper was one which bristled with statistics, and
one which they would all find valualile in the course
of their work. They were alway.s glad to have records
and statistics in connection with the damage to roads
and the imequal distribution of weights of vehicles.

Mr. Hadfield's paper was useful also for the statistics

it contained, and he congratulated him on continuing
the good work initiated in Sheffield by their old

friend Mr. Wike. He had had great diffidence in

submitting his own paper, becau.se the time at his

disposal was so short. He thought everyone in

London and the neighboiuhood knew the large

amount of damage that all the authorities sustained
from this traffic, and, as Mr. Thomas had said, they
were quite prepared to construct for all the traffic

likely to come on them, but when the Irafhc was
running for the profit of a company, he thought there

was good cause for some alteration in the regulations

of the Local Government Board with regard to motor
vehicles. The fees paid by motor 'bus companies
were I'ecognised as inadequate in proportion to the
damage they caused. They had had a long discus-
sion on the previous day on the question of the

damage to sett paving. He was one of those who
thought that the cushion referred to that morning
was a step in the right direction for overconnng that.

It was not a jiarticular kind of sett that was getting
damaged in London; all setts were suffering to some
extent from the impact (jf the heavy motor traffic.

He would be glad to liave a sectional sketch of Mr.
Gullan's rattler. Mr. Winter had referred to tar-

painting, and said that crushed shingle was the best
material he co>dd find to use in connection with that
work. If that were so many of their members would
be glad to nuU<e a trial of it, because it was much
cheajier than granite chippings. He had also re-

ferred to the grouting of wood pavement, and said
that pure bitumen was a good material to use for

that purpose, )iut he (the speaker) would be rather
chary of using it on an incline, where it might result

in creepage. Then with regard to the Road Board's
method of ascertaining the intensity of traffic, he
(piite agreed that the yard width of road was not the
proper basis upon which records should be prepared.
He thought they had obtained from the proceedings
that day some most valuable information. The re-

surfacing of the Bath road with asphaltic-niacadam
had been referred to by Mr. Winter. The material
used contained from 80 to 85 per cent of pure rock
asphalt. It had a limestone bitiuninous base. The
total thickness of the whole wa.s 4 in., and he hoped
they had struck the right material for the radial

roads leading from London. As to in. of concrete
being insufficient on roads, his own experience bore
out that opinion. On the Green-lanes, Wood Green,
the motor traffic had been on that road about six

months when he found the wood paving becoming
not only corrugated, but in blisters and depressions,

and it became his duty to reconstruct that road.
When he moved the wood blocks he found the 6-in.

concrete underneath so absolutely fractured that
there was not a square yard of soimd concrete left.

The whole of the material was fractured and damaged
to such an extent that it had not only to be exca-
vated, but relaid 10 in. in thickness with wood
blocks, which already showed signs of breaking.
Mr. Hadfield had said he always used 5-in. blocks,

becau.se they could be re-u.sed. He would like to ask
whether the old blocks were taken to the sawpits and
sawn with the old bituminous matter adhering to

them, or was the latter removed first? Otherwise
cutting would be difficult. [Mr. Hadfield: They
are cleaned first.] He had never used cement grout-

ing in connection with wood paving. He had aban-
doned its use for some time, having found bituminous
grouting better. There was, of course, no affinity

bt-tween wood and cement.

(Ti> he continued.)

THE INSTITUTION'S "PROCEEDINGS": MEMBERS' STRONG PROTESTS.

With the first issue of the new publication before

them members of the Institution of Municipal and
County Engineers have had no difficulty in forming
an opinion as to the wisdom of the step recently taken
to establish a monthly journal in place of the annual
volume of " Proceedings" of that body. The unpopu-
larity of the change, already voiced at Great Yarmouth
and in the last two issues of Thk Surveyor, is evident
from the comnumications we reproduce herewith:—

I am strongly against the monthly journal.—E. W.
A. Carter, deputy city surveyor, Gloucester.

I do not approve of the decision of the institution

to issue a monthly journal.—Robt. S. Scott, Bi.shop's

Stortford.

Just received mine. Tersely, the idea is "rotten,"
and a most retrograde step.—Jas. G. R. Baxter, deputy
borough engineer and surveyor, Grimsby.

Thank.5 for opportunity of expressing entire dis-

approval of the proposed issue of monthly journal.

—

W. C. Powell, City Engineer's Office, Norwich.

I do not agree to action of Institution of Municipal
and County Engineers re monthly journal.—W. H.
Eley, surveyor, Newmarket Urban District Council.

I do not agree with the decision to issue the monthly
journal of the Institution of Municipal and County
Engineers.—John S. Walton, borough engineerj Fal-

mouth.

I do not agree with the proposal of the institution

to aboli.sh their annual "Proceedings" in favour of a

monthly journal.—H. Hughes Oakes, town surveyor,

Ventnor.

I disagree with the change iu publisliing our

"Proceedings"; in fact, am certain the majority of

the members are iu disagreement.—A. Rothera, sur-

veyor, Liversedge Urban District Council.

Thaidvs for opportunity of expressing my entire dis-

agreement with the decision to issue the monthly
journal and advertisements.—Henry Wood, chief

assistant. City Engineer's Office, Norwich.

Your suggestion in this week's SaRVEYOR is an ex-

cellent one. Please enter my name as not agreeing

with the proposal to issue a monthly journal.—Went-
wortli Jones, borough surveyor, Thetford, Norfolk.

With reference to the issue of the monthly journal

by the Institution of Mvmicipal and County Engineers,

we, the undersigned memlier and associate-member
respectively, do not agree with the suggestion.

—

Thomas A. Clare, Frank L. Boydell, Leigh, Lanes.

In response to your request I may say that I do not

object to the issue of a monthly journal by the Institu-

tion of Municipal and County Engineers, but I do
strongly object to the change of size and the advertise-

ments.—H. Gilbert Whyatt, borough engineer and sur-

veyor, Great Grimsby.

I most strongly protest against any alteration from
the present book form of publishing the "Minutes of

the Proceedings" of the Institution of Mmiicipal and
C'ounty Engineers, and object very much to the adver-

tisement proposal.—W. W. Ridgway Harlow, deputy
city engineer and surveyor, Carlisle.

With regard to the coirespondence in this week's

issue of The Surveyor relating to the new journal of

the Institution of Municipal and County Engineers, I

beg to say that I concur with the expression of opinion

contained in the two letters.—William W. NeAyman,

deputy engineer, Watford Urban District Council.

I agree with your correspodents that the old form of
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Proceedings" of tlie Institution of Municipal and

Countv Engineers was preferable. The copy I have

just received has the objection of being too large to

keep on same shelf as others when bound after " being

carefully kept."—Sydney M. Mason, Borough Engi-

neer'.s Office, Grimsby.

I consider the yearly volume most valuable; its

abolition will, I am sure, be deeply regretted. There

are many reasons for its retention. For over thirty

years—unfortunately I am one of the "old ones"—

I

iiave looked forward to its receipt. Other interests

crowd out further active work in "our" institution,

but I should much deplore, after my long connection

therewith, this retrograde step, as I thoroughly believe

it to be.—K. A. MacBrair, city engineer and surveyor,

Lincoln.

I gladly avail myself of your suggestion that mem-
bers should give you an expres.sion of their opinion

upon the above subject. I have always held our

annual volume to be a model to the other societies.

The Surveyor has been to all intents and purposes

the weekly organ of our society, and has served us

very well indeed, and I feel sure the great majority

of the members regret that the council have taken

such a step without even consulting the members.—
" Midland Member."

I wish to add my protest to this new scheme. We
in the North of England, who have meetings so very

rarely, look upon the old volume as fair value for our

money, each one being an extra link in the chain

whicli binds us to the institution. If this chain is

l)roken, and all we are going to get is a heap of loose

journals, then we had better save our money, as we
already have our volumes of The Surveyor, which
will answer just the same purpose.—Thomas Gregory,

engineer and surveyor, Newburn-on-Tyne Urban Dis-

trict Council.

In my opinion a backward step has been taken by
the Institution of Municipal and County Engineers in

deciding to dispense with the yearly bound reports of

the institution's "Proceedings," and I sincerely trust

it is not yet too late to revert to the old system. I

consider these annual records have been of the greatest

possible assistance to municipal engineers. I have
just received what I suppose is the first "journal"
of "Proceedings," and I am very much afraid that

it will get scrapped among other periodicals which
reach me either weekly or monthly, and will not

occupy the prominent place in my bookcase which
the yearly "Proceedings" have done for many years.

—Arthur C. Turley, city surveyor, Canterbury.

As a subscriber and occasional advertiser in your
valuable paper, I have read with interest the corre-

spondence on " The Institution of Municipal and
County El gineers' Proceedings." This new de-

parture on the part of the institution has caused a

good deal of discontent among several of those who
may be looked upon as probable advertisers. So far

as I have been able to ascertain there is no doubt
that the action of a strictly professional institution

canvassing for advertisements is strongly condemned.
In this case the condemnation is the more pronounced
owing to the fact that the advertisers must be those
firms with whom the individual members of the insti-

tution come most in contact in their professional
capacity. I cannot help thinking it is a very retro-

grade step, which I think the institution will be weU
advised to abandon at once.—Fred. E. Bristowe, 11

Tothill-street, Westminster.

I do not agree with the new form of " Proceedings,"
and consider that the venture has been commenced
without properly consulting the members or careful
thought. I have now seen the first number, and find
that it is of a different size to the previous thirty-
nine volumes. It proposes to advertise vacancies in
offices, and each month there will be a small "con-
tents " at the commencement, and a host of small
notices, all of which will have to be bound with the
letterpress at the end of the year. Up to the present
the institution's " Proceedings " have been an im-
partial and clear record of papers and discussions,
useful for the future as well as the present, but in
its new form we have more or less editorial and per-
sonal comments (see p. 5) which are only of passing
moment. Apparently, for the sake of " uniformity,"
the town planning papers are once again to "be
published in book form. and. I suppose, an addi-
tional charge made for them. Possibly town plan-
ning is regarded as an extra amusement for certain
engineers and not of general interest to all.—"Asso-
ciate Member."

The " Institution's projected journal" has mate-

rialised. We have received our first number, and I

for one do not like it. (1) I object to the size. The

change of size was one of the objections raised at the

annual meeting at Yarmouth. If it had been realised

what a change there was to be more than one voice

would I am sure have been raised against it. (2) I

do not like the "get-up." The first issue is always

in the way of being an experiment. In this case it

feels unsubstantial and flimsy.. (3) I object to the

advertisements, even though they can be detached

for binding purposes. I think that an Institution of

Municipal and County Engineers whose members'
salaries are paid out of public rates ought not to be

beholden to any contractor, and ought to be like

Caesar's wife—above suspicion. (4) I object to the

competition with the legitimate Press. Your paper,

under your able guidance, has always displayed great

energy, and freely spent money, in giving good illus-

trations and reports of our meetings, and I have no

doubt that much of the success achieved by the

institution in recent years has been due to the

gratuitous advertising given by The Surveyor. It

seems a little ungrateful to start in opposition.—

Another M.Inst.C.E. and M.Inst.M. andC.E.

As a member of the Institution of Municipal and
County Engineers for upwards of thirty years, may
I be permitted to say that I consider the decision to

discontinue the publication of the annual "Pro-
ceedings " and issue in their stead a monthly
"journal," of which trade advertisements are to be

a feature, one of the greatest mistakes which the

institution has yet made ? I cannot think that the

members generally will approve of a scheme which
cannot be regarded as otherwise than a want of pro-

fessional etiquette and a sacrifice of dignity, adopted

practically, as it would seem, for the purpose of

augmenting the funds of the institution. Years ago,

when the institution could not boast of one-half the

number of its present members it could manage suc-

cessfully enough on their subscriptions : now, with
doulile the number of members and an increase of

50 per cent in the fees charged, it is found necessary

to solicit the imblic for trade advertisements. Apart
from a proceeding of such doubtful taste, in the

changes made from time to time the institution

appears to be losing sight of the object for which it

was formed, and the qviestion now evolving itself in

my mind, and probably in the minds of a good many
others also, is whether membership will in future be
worth the present annual subscription.—Assoc.M.
Inst.C.E.

I am glad to find that attention is being called to

the above subject through the correspondence
column in your last issue, to which pressure of work
prevented my contributing as I had intended. How-
ever, "M.I.C.E. and M.Inst.M. and C.Engineers

"

and Mr. Maxwell have adequately expressed my
views on a departure made by the institution with-
out the knowledge or consent of its members. I

suggest that the council of the institution might well

have taken a leaf out of the book of the Society of

Engineers, who made a similar proposal some two
years ago. In that case the members were circular-

ised and offered the choice of monthly issues or the
usual annual volume of the " Proceedings," and my
choice was the latter. The dignity and independence
of the institution is, in my opinion, seriously affected

by the trade advertisements which appear to be
necessary to support the new venture, and the much-
discussed " status " of the municipal engineer is evi-

dently being sacrificed for financial gain. TheoflSces
of muni:ipal engineers are littered every day by
heaps of advertising matter relating to all manner of

goods and materials, most of which I venture to say
finds its way straight into the wastepaper-basket

;

and we might have been sjjared the everlasting
sewage sprinkler, manhole cover, or penstock illu.s-

tration on the covers of our " Proceedings." The
first issue reached me on Sunday morning in a torn
and crumpled envelope, the journal having been
folded to admit of its passing into the letter-box,
and the value of better draughtsmanship in the plates
and larger photographs of work, advocated as one of
the possibilities in the larger size adopted will be
lost in transit if one may judge by the arrival of the
first issue. The new edition when bound will be
bulky and unwieldy in comparison with the old
form, and office fitments designed for the reception
of the " Proceedings " will now in many cases no
doubt be unsuitable, I entirely disagree with the
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foreword in the first issue which states that the

journal will supply a long-felt want. The technical

Press has served us exceedingly well in the past with

interim reports of all our doings, and the change now
instituted, "boiled down," means that the annual
"Proceedings" of a professional institution are being

superseded by a trade journal, with all the character-

istics of a trade paper, including its advertising

manager. A vote of the members on so drastic a

change in the records of the institution should be
taken witliout delay, and I trust the suggestion made
by Mr. Maxwell on this point will be taken up
through the medium of your valuable paper.

—

F. Langley, engineer and surveyor, Buxton Urban
District Council.

ROAD MAINTENANCE IN ARMAGH.

THE RURAL COUNCIL AND THE COUNTY SURVEYOR.

At the last quarterly meeting of the Armagh
^Ulster) Rural District Council, the county surveyor,

Mr. Richard H. Dorman, m.inst.c.e., presented his

report, in the course of which he staled:—
" I have in several recent reports referred to the

unsatisfactory condition of the second and third

class roads in this district. The majority of tliese

roads have always been in bad order, but they ought
not to he in this state, the money allowed per perch

for them in the past being, as a rule, sufficient

gradually to improve them, if proper arrangements
were made for their maintenance. Unfortunately,

however, this council, in tlieir zeal, have endeavoured
to interfere wdtlr my management of the roads, and
liave placed such difficulties in my way that little,

if any, progress has been made in the improvement of

them. The rejection of two road board proposals

which I brought forward for the improvement of the

Moy-road and the Portadown-road was, I think, a

mistake on the part of the council. The public now
demand, and will insist in the future, on having good
roads, and the Road Board are prepared to contribute

one-half the cost of improving portions of the main
trunk roads of the country each year. This being so,

there seems little doubt that if the local authorities

do not do their part in carrying out these improve-
ments, the management of the trunk roads will be
taken away from the local authorities. Portion of the

money which you refused to take up at your last

meeting has since been taken up liy the Newry District

Council, but there is sufficient still available to provide

half the cost of improving the main road from
Armagh to Portadown between Allen's cross-roads and
Fruitfield. I strongly urge you to pass this proposal,

leaving the improvement of the Moy-road over mitil

next year, when, no doubt, further fun^ds will be
forthcoming from the Road Board. I notice that

recently a number of councillors seem to liave ceased
attending the quarterly meeting of the council."

A long discussion followed (the Belfast News Letkr

report states'), in the course of which Mr. Robert Lyons
traver.sed the statements of the county surveyor. The
report was written to please people who had no ex-

perience of road work. It was, he considered, a very
insulting document. He moved the report of Mr.
Dorman be not entered on the minutes, as it was
" inaccurate and impertinent."
Mr. James Gaffney seconded the motion, which

was supported by Mr. James Burke.
Mr. Dorman said Mr. Lyons had stated that he had

insulted the council. He had not the faintest inten-

tion of doing anything of the sort.

The clerk read out the list of attendances of

councillors at the last ten quarterly meetings, which
.showed that on an average 50 per cent of the coun-
cillors had attended the quarterly meetings.
Mr. R. H. Lamb said he considered the whole tone of

the report was insulting to the district council.

Mr. J. M. Corkey said the report was a piece of mud-
slinging. It should be treated as waste paper.
Mr. Dorman said he did not see anything wrong

in the report.

A heated discussion followed, and the county sur-

veyor threatened to leave the meeting.
Eventually Mr. Lyons's motion that the report of

Mr. Dorman be not entered on the minutes was
passed unanimously, and the council adjourned.

CHANGE OF TELEPHONE NUMBER.—Readers
are requested to note that " The Surveyor " telephone
number is now City 1046.

INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

Presirlent—Mr. J. W. CoCKRiLt, M.INST.C.E., A.R.I.B.A.,

Borough Surveyor, Great Yarmouth.

HARROGATE MEETING.

A meeting of the institution will be held in the
North-Eastern District at Harrogate on Saturday.
October 4th.

Thomas Cole,
92 Victoria-street, S.W. Secretary.

INSTITUTION OF MUNICIPAL ENGINEERS.

President—Mr. Frank Latham, m.inst.c.e. i., p.s.e..

Borough Engineer and Surveyor, Penzance.

COUNCIL MEETING.

At a meeting of the council held in London on
July 30th, the following applicants were recommended
for admission :—

•

To Membership: Messrs. W. Starkie, surveyor,
Loutli Rural District Council; E. G. Davies, surveyor.
Llangollen and Chirk Rural District Councils; and
S. R. Aspinall, 20 St. ^Mary's Parsonage, Manchester.
To Associate Membershii^ : Mr. C. A. Trimm, 22

Lower King's-road, Kingston-on-Thames.
(Under the new by-laws these elections will be

ratified at the next council meeting if no written
olijections are lodged within 14 days.)

New Members, &c.—From the applicants recom-
mended for admission at the last meeting two mem-
bers and one associate member were elected.

Nominations.—Forms for the nomination of mem-
Ijers of the council, 1913-14, are now ready and may
be obtained on application. These forms must be
returned to me, duly filled in, not later than August
2«th.

Next Council Meeting.—The next meeting of the
council will be held in London, on Wednesday,
September 17th, at 6 o'clock.

B. Wvand,
Seerelan/.

.39 Victoria-street, S.W.
Julv 31, 1913.

Subscriptions, 1913-14.

Members are requested to note that annual suli-

scriiitinns for 1913-14 are now due.

Road Improvement in County Clare.—Replying to

a question as to how much money had been allotted
by the Road Board to County Clare, and whetlier he
would draw the attention of the board to the desira-

bility and urgency of assisting in the work of road
improvement, the Chief Secretary for Ireland stated
in the House of Commons on Monday that the Road
Board were fully aware of the desirability of assisting,

so far as the funds available would permit, works of

road improvement in the county. Grants aggregating
to £4,958 had already been formally made for works
of improvement on the Limerick-Ennis road, and a
further grant of £6,06.5 had been promised to work
on the road from Ennis to Lahinch, subject to tlie

details and specifications being submitted and
approved.

Hours and Wages of Dustmen.—With respect to the

hours and wages of dustmen the Brighton Works
Committee in a report express the opinion that it

would be a very difficult matter to allow dust-carts

to remain standing in a public thoroughfare for a fixed

time while the men were taking their meals, so they

recommended the next best thing—that the men could

make their own arrangements so long as those arrange-

ments did not inconvenience the public. In i-egard to

the rate of pay, the men had formerly received 8d. per

load, which worked out at about 24s. per week, and it

was now proposed to give them an extra gd. per load,

which at the same average of loads per week would
work out at about 25s. 6d. weekly. It was proposed

to give the men sick pay after three days' absence
;

that they should be allowed sis days' holiday a year

without stoppage, and that Bank Holidays could be

treated as part of the annual leave. These proposals

have been confirmed by the council.
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APPOINTMENTS VACANT.
Official and similar advertlBements received up tc 4.30 p.m. on

Tliuredaye will be inserted In the following; day's laeue, hxit tho>s

rtH'Oniiblt for their dtii^atcK are recommtniei to arrange that the)

thall reach Th« Survktok office by noon on Wednesdays to emurt
their inc/u.ion in the weekly lint of tummariet. Such adoertiiementi

may, in oiu« of emergency only, be telephoned (No. 13S9 Holborn-,

tubjeet to later confirmation by letter.

ENGINEERING ASSISTANT.—August 9th.—Salop
County Council. £80—£120.—Mr. A. T. Davis,

county surveyor, Shrewsbury.

SANITARY INSPECTOR.— August 9th.—Corporh-

tion of Stockport. 35s.—45-!. per week.—Mr. H. E.

Corbin, medical officer of health. Town Hall.

ASSISTANT SURVEYOR.—August 9th.—Sunder-
land Rural District Council. £90 per annum.—Jlr.

J. C. Wilson, clerk.

ROAD FOREMAN.—August 9th.—Lyme Regis
Town Council.—Tlie Town Clerk.

CLERK OF ^YORKS.—August 11th.—VVorcestershiro
County Council. £3 per week.—Mr. S. Thornlc,\-,

clerk, Shirehall, Worcester.

GAS ENGINEER AND M.\NAGER.—August 12th.

—Abercarn Urban District Council. £180—£210.—
Mr. T. S. Edwards, clerk, 24 Stow-hill, Newport, Mon.

ARCHITECTURAL DR AUGHTSMAN. — August
12th.—Corporation of AVimbledon. £90—£120.—
Borough Surveyor.

SURVEYOR xiND INSPECTOR OF NUISANCES.
—August 13th.—Spilsby Rural District Council. £150
per annum.—Mr. G. B. Walker, clerk.

GENERAL FOREMAN.—August 13th.—Borough of

Chepping Wycombe, £2 per week.—Mr. T. J. Ru.=h-

brooke, borough surveyor.

ASSISTANT SURVEYOR. —August 13th. —Cor-
poration of Harwich. £120 per annum.—Mr. F.

Harold French, borough surveyor.

WORKING FOREMAN.—August Htli.—Derbyshire
County Council. 33s. per week.—Mr. J. W. Hortou.
county surveyor, St. I\Iary's-gate, Derby.

INSPECTOR OF NUISANCES.—August 14th.—
Corporation of Newpoi't, I.W. £100 per annum.

—

]Mr. T. Ross Pratt, town clerk.

FOREMAN PIPELAYERS.—August loth.—Muni-
oipality of Bombaj'. £30 per month.—IMr. J. J.

Trivess Smith, care of H. S. King & Co., 9 Pall
Blall, London, S.W.
CLERK OF WORKS.—August 16th.—Rhoiulda

Urban District Council.—Messrs. R. Hammond «S:

Son, engineer.;, Gl Victoria-street, Westminster, S.W.
TEMPORARY ENGINEERING ASSISTANT.—

August 16th.—Wood Green Urban District Council.

2^ guineas per week.—Jlr. C. H. Croxford, engineer
and surveyor.

SURVEYOR'S JUNIOR ASSISTANT. — August
18th.—Ilford L'rban District Council. £80—£100 per
annum.—Mr. H. Shaw, engineer and surveyor.

ASSISTANT ELECTRICAL ENGINEER.-Augu.4
19th. — Port Elizabeth I\Iunicipality. £500 per
annum.—Messrs. Davis & Soper, 54 St. Mary-axe.
London, E.C.

ROAD FOREMAN.—August 20th.—Cannock Urban
District Council. 35s. per week.—Mr. C. A. Loxton,
clerk.

INSPECTOR OF ROADS AND SEWER WORK.—
August 20th.—Corporation of South Shields. £2 per
week, and house free.—Mr. Leslie Roseveare, borough
engineer.

SURVEYOR'S ASSISTANT. — August 20th.—
Cannock Urban District CouncU. £2 2s. per week.

—

Mr. C. A. Loxton, clerk.

ASSISTANT ROAD FOREMAN.—August 23rd.
Corporation of Bedford. 32s. Gd. per week.—Mr. N.
Greenshields. borough engineer &nd surveyor.

COUNTY SURVEYOR. — August 23rd. — Antrim
County Council. £600— £700 per annum, with £150
for travelling expenses.-Mr. Alexander Millar, dcputv
secretary. County Courthouse, Belfast.

ASSISTANT INSPECTOR OF NUISANCES.—
August 25th.—Corporation of Swindon. £75 per
annum.—Mr. R. Hilton, town clerk.

CONSULTING SURVEYOR. — August 31st.-
Government of Bombay. £1,000—£1,200 per annum.—
Secretary. Revenue Department, India Office, Lon-
don, S.W.

INSPECTOR OF NUISANCES.—September 1st.-
Willesden Urban District Council. £150—£200 per
annum.—Medical Officer of Health, Dvne-road. Kil-
burn, N.W.

TECHNICAL (SANITARY) INSPECTOR.—October
1st.—Municipality of Alexandria.—The Director-

General of the Municipality.

ASSISTANT SUPERINTENDENT (not over 25

years of age).—Geological Survey of India.—Secre-

tary, Revenue Department, India Office, London
S.W.

TEMPORARY ASSISTANT INSPECTOR OF
SEWERS.—Corporation of London. £3 per week.—
The Guildhall, E.C.

ASSISTANT ENGINEER (at onceV-Lagos Muni-
cipal Board of Health, South Nigeria. £300—£400.
with free quarters.—Crown Agents for the Colonies.
Whitehall-gardens, London, S.W.

TEMPORARY DRAUGHTSMAN.—In a London
borough engineer's office. Two guineas per week.—
Messrs. R. F. WHiite & Son, 33 Fleet^street, E.C.

TEMPORARY ASSISTANT.—Municipal Surveyor's
Office near London. 2^ guineas per week.—Box 1,286,
office of The Subvetoe, 24 Bride-lane, Fleet-street,

London, E.C.

MUNICIPAL COMPETITIONS OPEN.
Official and similar advertisements received up to 4.30 p.m. on

rhuredaya w.ll be inserted In the following day's issue, but thou
'aH'Oniibie for their icMtialeh are recoatmended to arrange that tkey

ihall reach Thb Sorvitos office by noon on Wednesdays to emure
their incluaion in the tceekly litl of tummariet. Such adrertiiementt

may, in eatet of emergency only, be telephoned (No. 1359 Molborn),

lubject to later confirmation by letter.

CHEPPING WYCOMBE.—September 1st.—Designs
for town-planning the borough and an aiea imme-
diately adjoining. Premiums, £25, £10 and £5.—
Mr. T. J. Rushbrooke, borough surveyor. High
Wycombe.

YORK.—October 3Ist.—Scheme under the Housing
and Town Planning Act, 1909, in connection with
certain areas, for the Corporation of York. Premiums
£100, £50, and £25.—Mr. F. W. Spurr, city engineer.

SKEL]\IANTHORPE (Yorks).—Designs for twelve
workmen's cottages, for the urban district council.

—

Mr. W. Fisher, clerk.

MUNICIPAL CONTRACTS OPEN.

Official and similar advertisements received up to 4.30 p.m. on

Thursdays will bs inssi-ted In the following day's Issue, but thott

renaniible for their ietfatch are ricommendei to arrange that thf
thall reach Thi SnRTlTOE office by noon en Wednesdays (0 ennrt

their inclusion in the weekly Ittt of tummariet. Such aioerlifmentt

may, in enio of emergency only, be tetei'honed (No. 1359 Soibor»),

tubjeet to later confirmation by letter.

Buildings.

SHILLELAGH.—August 8th.—For tlie erection of

twenty-three cottages, for the rural district council.

—

The Clerk.

NORFOLK. — August 9th. — For the erection of a

school, for the Education Committee.—Mr. T. A. Cox,
secretary. Shire Office, Norwich.

PEMBROKE (Co. Dublin).—August 9th.—For the
construction of foundations for electricity works, for

the urban district council.—Mi\ J. C. Manly, clerk.

CARDIGAN.—August 11th.—For the construction and
extension or waterworks, for the corporation.—Mr. H.
Howard Humphries, 28 Victoria-street, Westminster,
S.W.

KIRKCALDY.—August 11th.—For the erection of a
school, for the School Board.—Mr. W. Williamson,
.nrchitect. Royal Bank-buildings.

DUNDALK.—August 11th.—For the completion of

two cottages, for the rural district council.—Mr.
Cahill, Francis-street, Dundalk.

HUDDERSFIELD.—August 11th.—For the con-
struction of retaining wall and other works, for the
corporation.—Mr. K. F. Campbell, borough surveyor.

CARLOW.—August 12tli.—For building a steel

girder bridge, for the county council.—Mr. Richard
J. Keogh, secretary. Courthouse, Carlow, County
Carlow.

HOWDEN,—August 12th.—For sinking a well and
driving headings for testing the yield of water, for the
rural district council.—Mr. Percy Griffith, 20 Victoria-
street, Westminster, S.W.

CAMPBELTOWN.—August 12th.—For piling and
other work, for the corporation.—Messrs. Warren &
Stuart, p4 Hope-street, Glasgow.
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CHESHIRE.—August 12th.—For taking down the
existing bridge and building a new brick bridge at

Boothbed, for the county councU.—Mr. H. F. Bull,

county surveyor, The Castle, Chester.

LEEDS.—August 13th.—For school extensions and
improvements, for the Education Committee. — The
.Vrchitect, Education Department, Town Hall.

OLDHAM.—August 13th.—For the construction of

a cart shed, for tlie corporation.—Borough Surveyor.

DUBLIN.—August 14tli.—For the erection of forty-

eight cottages, for the corporation.—City Architect.

YEOVIL.—August 14th.—ITor the erection of sL\

houses, for the rural district council.—Messrs. Petter

& Warren, architects, Chuixli-street, Yeovil.

CHESHIRE.—August 16th.—For the building of u

school, for the county council.—Mr. Walter Taylor,

Technical Sclaool, Sale.

LLANELLY.—-August 16th.—For tlie erection of new
school buildings, for the Education Committee.—Mr.
W. Watkins, clerk, Llanelly.

LUTON.—August 19th.—For the erection of a tempo-
rary school, for the Education Committee.—Mr. P. J.

Carter, secretary.

LYDD.—August 19th.—For the construction of a

sea wall, for the commissioners of sewers.—Messrs.

J. C. Weldon & C. Stokes, clerks, 11 Bank-street,

Ashford, Kent.

GLASGOW.—August 23rd.—For the erection of a
hospital, for the corporation.— Office of Public Works,
64 Coohrane-street.

CUMBERLAND.—August 2.5tli.—For additions to a
school, for the Education Committee.—Mr. J. Forster,

architect, 13 Earl-street, Carlisle.

CHELMSFORD.—August 27th.—For building 103

workmen's dwellings, for the corporation.—Mr. P. T.

Harrison, borough engineer.

WINCHESTER.—August 28th.—For a movable
parquet dancing floor for the guUdhall, for the cor-

poration.—Mr. W. V. Anderson, city architect.

WINCHESTER.—August 28th.—For alterations and
additions to the guildhall premises, for the corporation.

—Mr. W. V. Anderson, city architect.

LAUNCESTON.—August 30th.—For the erection of

thirty-two workmen's dwellings, for the corporation.

—

Borough surveyor.

GRIMSBY.—August 30th.—For the erection of

wood-framed and corrugated-iron isolation hospital,

for the rural district council.—Engineer and Surveyor.

LUTON.—September 30th.—For the extension of

the refuse destructor plant, for the corporation.

—

Borough Engineer.

Iron and Steel.

RANGOON.—August 11th.—For the supply of a set of

mechanical filters capable of dealing with 12,000,000

gallons of water per diem, for the municipality.

—

Messrs. Ogilvj'. Gillanders & Co., Sun-court, 67 Corn-

iiill, London, E.G.

BIGGLESWADE.—August 12th.—For laying cast-

iron water mains, for the rural district council.—Mr.

H. Chandler, clerk.

HALIFAX.—August 19th.—For the supply of tram
rails and fishplates, for the corporation.—Jlr. James
Lord, borough engineer.

BURY (Lanes).—August 25th.—For the supply of

turbine alternator, with exciter and surface condenser,

for the corporation.—Mr. S. J. AVatson, electricity

works.

PLYMOUTH.—August 2~th.—Fur the supply of

steam turbo-alternator and condenser, for the cor-

poration.—Mr. E. G. Okell, borough electrical

engineer.

WAKEFIELD.—September 1st.—For the supply of

electricity plant, for the corporation.—City Electrical

Engineer.

Roads.
M.VNCHESTER.—August 8th.—For works of drain-

ing, kerbing, flagging, and paving witn granite rock

asphalt, for the Withington Committee.—The surveyor.

Town Hall, West Didsbury.

SOUTH.VMPTOX.—August 8th.—For works of chan-

nelling, for the corporation.—Borough engineer.

BARROW-IN-FURNESS.—August 9th.—For road

widening and improving, for the corporation.—Borough

Engineer.

KINGSBURY.—August 9th.—For widening a road,

for the urban district council.—The Surveyor.

ELLESMERE PORT.—August 9th.—For the con-

struction of a main road, for the urban district coun-

cil.—Mr. J. M. Hudson, surveyor.

STANLEY (Durham).—.\uffust Uth.—For making up
several .streets, for the urban district council.-Mr.
A. Routledge, surveyor.

TRURO.—August Uth.—For the .supply of artificial

footway paving and creosotod deal blocks, for the
corporation.—Mr. V. A. Barnes, city engineer and sur-

veyor.

NEWBIGGIN.—Augu.^t lUh.^-For laying coiuTctc

fl;ias, cement footpath, and whinslono kerb, for the
nban district council.—Mr. R. Appleby, surveyor.

WHITLEY. — August 11th. — For completing
carriageway and footpaths, for the urban district

council.—Mi\ J. Rouscll, surveyor, Whitley Bay.

HEMSWORTH.—August 13th.—For making up a
street, for the rural district council.—Mr. T. H.
Richardson, surveyor.

HECKMONDWIKE.—August 14th.—For the supply
of labour, pitch grouting, and stone setts, for the

urban district council.—Mr. J. Saville, surveyor.

WIRRAL.—August 15th.—For making up a road,

for the rural district council.—The Surveyor.

CORNWALL.—.\ugust 16th.—For a road imi)rovi,-

ment, for the county council.—Mr. W. L. B. Smale,
surveyor, 3 Ferndale. Liskeard.

ALTEINCHAM.—August 18th.—For channelling and
tar-macadamising, for the urban district council.—Mr.
ll.Tiry E. Brown, surveyor.

AUDLEY.—August 19th.—For the supply of slag

and slag clappings, for the ui'ban district council.

—

Mr. J. J. Nelson, clerk, Kidsgrove, Staffs.

BARNSTAPLE.—August 22nd.—For repaving on ex-

isting foundation the carriageway of a portion of High-
street, and Boutport-street, with creosoted deal

blocks, for the corporation.—E. Y. Saunders, borough
purveyor.

LUTON.—August 22ud.—For private street works,

for the corporation.—Borough Engineer.

BROMLEY (Kent).—September 1st.—For the supply
of road materials for the year ending September 30,

1914, carting, and team labour, for the rural district

council.—Mr. Edward Haslehurst, clerk.

BROMLEY (Kent).—September 1st.—For the supply

of a steam roller on hire, for the rural district council.

—Mr. Edward Haslehurst, clerk.

SOUTH MIMMS.—September 2nd.—For the sup-

ply of Leicestershire or other granite, chipping?,

gravel, hoggin or shingle, distilled tar, and cartage,

for the rural district council.—Mr. G. Simcox, .-uv-

veyor.

MIDDLESBROUGH. — September 5th. — For the

construction of an arterial road, for the Tees Conser-

vancy Commissioners.—Mr. .John H. Amos, general

manager, Queen's-terrace, Middlesbrough.

WANDSWORTH.—September loth.—For works of

making up and paving, for the borough council.—Mr.

P. Dodd, borough engineer.

Sanitary.

PLOMESGATE.—August 9th.—For the construction

of underground sewage storm-water tank, for the rural

district council.—Mr. R. D. Read, clerk, Wickliam

Market.

OSSETT.—August 9tli.—For the construction of an

underground convenience, for the corporation.—Mr.

H. Holmes, borough engineer.

LOUGHREA.—August 9th.—For the construction

of sewerage and sewage disposal works, for the rural

district council.—Mr. L. Conway, clerk.

RUGBY.—August 9th.—For the removal of house

refuse and the cleansing of closets, for the rural

district council.—Mr. J. W. Pendred, clerk.

DONCASTER.—-"August 9th.—For scavenging and

vcmoval of house refuse, for the rural district council.

—Mr. H. Thirwell, inspector of nuisances, 7 St.

George-gate, Doncaster.

ST. MELLONS.—August Uth.—For the construc-

tion of 300 lin. yds. of 9-in. stoneware pipe stwers,

for the rural district council.—Mr. Gomer S. Morgan,

engineer. Pontypridd.
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HITCHIN.—August 11th.—For works of sewerage

for the rural district council.— Mr. A. E. Passingliair.

clerk.

DRIGHLINGTON.—August 11th.—For emptying

and cleansing closets, for the urban district council.

—

The Surveyor.

QUARRY BANK.—August 11th.—For the removal

of nightsoil and rubbish, for the urban district coun-

cil.—Mr. F. A. Furber, 199 High-street.

NEWBIGGIN.—August 11th.—For laying cast-iron

and earthenware sewers, for the urban district council.

—Jlr. R. Appleby, surveyor.

ALNWICK.—August 11th.—For the supply of

socketed eai-thenware pipes and junctions, for the

rural district council.—Mr. H. W. Walton, clerk.

DARTON.—August 11th.—For scavenging work, for

the urban district council.—Mr. A. P. Taylor, sanitary

inspector, North View, Mapplewell, Yorks.

SOUTHALL- NORWOOD.—-August 12th.—For the

construction of an underground convenience, for the

urban district council.—Mr. R. Brown, engineer and
surveyor.

LISTOWEL.—August 12th.—For the construction of

sewerage works, for the urban district council.—INIr.

J. J. O'Malley, engineer, Limerick.

ROCHDALE.—August 13th.—For work of sewerage,

for the corporation.—Borough Surveyor.

BOURNE.—August 13th.—For work of sewer ex-

tension, for the rural district council.

—

Mr. C. W.
Bell, clerk.

JIANCHESTER. — August 13th. — For sanitary

alterations to property, for the Improvement Com-
mittee.—City Architect.

SHANKLIN.—-August 14th.—For laying field

drains, for the Burial Board.

—

Mr. C. E. Cassell, sur-

veyor, Shanklin, I. AY.

SHARDLOW.—-August loth.—For tlie construction

of sewei'age and sewage disposal works, comprisiaig

4 miles of stoneware pipe sewers, manholes and purifi-

cation works, for the rural district council.—Messrs.

Elliott & Brown, Parliament-street, Nottingham.

LANARK.—August 16th.—For cutting and refilling

trenches for and providing and laying sewer pipes,

for the District Committee of the Lower Ward.

EARSDON.—August 16th.—For laying earthenware
sewei', and constructing manholes, for the urban
district council.—Mr. J. R. McMillen, surveyor,

Shiremoor.

SPENNYMOOR.—August 18th—25th.—For the con-

struction of about 10,000 lin. yds. of 18, 12 and 9 in.

diameter earthenware, cast-iron and steel pipe

sewers, with manholes, ventilating columns, septic

tanks, bacteria beds, pump-house, and other works,
for the urban district council.—Mr. C. Franklin
Murphy, engineer, Lloyds Bank Chambers, Morpeth.

WARWICK.—August 22nd.—For emptying cess-

pools, for the rural district council.—Mr. C. C. Smith,
sanitary inspector, 19 Church-liill, Leamington Spa.

AVOKING.—August 29th.—For the construction of

sewers, manholes, and gullies, for the urban district

council.—Mr. G. J. Wooldridge, engineer.

WARBLINGTON.—August 30th.—For the construc-
tion of sewerage and sewage disposal works, comprising
1,900 yds. of 15-in., 16-in., 18-in., and 24-in. cast-iron,

stoneware, and concrete outfall sewer, with manholes,
ventilators, pumping-station, rising main, septic tanks,
and trickling filters, for the urban district council.

—

Mr. Arthur J. Martin, engineer, 7 Victoria-street,

Westminster, S.W.

HITCHIN.—September 3rd.—For the construction
of sewerage and sewage disposal works, for the urban
district council. — Mr. E. J. Silcock, engineer.
Sanctuary House, Tothill-street, Westminster, S.W.

MADRAS.—September 9th.— For the supply aid
delivery of English stoneware pipes and specials,
varying from 4 in. to 21 in. internal diameter, and
aggregating a total length of about 143 miles, for the
corporation.—Messrs. James Mansergh & Sons,
agents, 5 Victoria-street, Westminster, S.W.

Miscellaneous.

LUTON.—August 19th.—For the supply of a motor
fire engine, for the corporation.—Borough Engineer.

HORNSEY.—September 1st.—For the supply of two
petrol-driven motor fire engines, with fire escape, for

the corporation.—Mr. E. J. Lovegrove, borough engi-

neer and surveyor.

TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.

The Editor invites the co-operation of Sdkvevor readers
with a view to making the information given under this
head as cotniHete and accurate as possible.

* Accepted. t fiecommendeil for acceptauce.
.\TCHAir.—For the hire of a 10-ton steam roller, for the
rural district council :

—
Per day.

8. d.

Eddison Steam Rolling Company, Limited,
Dorchester 35 6

.1. Bassett & Sons, Stoke-on-Trent 33 6
T. Cornfes, Shrewsbury' 29 6

Extra Horse, Cart and Man,
E. Langley, Crcssage, Salop 7 6
T. Comes, Shrewsbury 7 o
S. .1. Hayward, Montford Bridge, Salop *

. . . . 7

BROWNHILLS.—For the supply, erection, and maintenance
for twelve months of gas engine, suction gas plant, and
three throw pump, capable of lifting 22,500 gallons per
hour, for the urban district council.—Mr. R. Green,
37 Waterloo-street. Birmingham :

—

Crossley Brothers, Manchester £1,559
Waller & Son, Stroud .

.

1,372
Rees Roturbo Company, Wolverhampton 1,300
British Westinghouse, Birmingham (excluding

deliver piping and connections) 1,276
Davey, Paxman & Co., Colchester 1,257
G. R. Mather & Son, Wellingborough 1,240
Campbell Gas Engine Company, Halifax

'

. . 1,117

ENFIELD.—For making up part of Lancaster - avenue,
Hadley Wood, for the urban district council.—Mr. R.
Collins, surveyor :

—

Inns & Co., Stevenage £1,58G
Jennings & Grenfell. Waltham Cross 1.065
E. J. Betts, Enfield Highway, N.* 973

GUILDFORD.—For alterations and repairs to schools, for
the Education Committee.—Mr. C. G. Mason, borough
jiurvej or :

—

Charlotteville.—Cooper & Son, Godalming, ±'49.

Sandfield.—Cooper & Son, Godalming, £11.
St. Nicholas.—Cooper & Son, Godalming, £12.
Stoughton.—R. Smith, Guildford, £52.
Stoughton (Infants).—Swayue & Son, Guildford, £87.
Holy Trinity.—C G. Towler, Guildford, £6.

KIDDERMINSTER.—For the erection of a public con-
venience, for the corporation.—Mr. A. James, borough
surveyor ;

—

E. Harris, Kidderminster £190
R. Thompson, Kidderminster 175
C'. Walker, Kidderminster 175
J. C. Gudgeon & Son, Kidderminster *

. . . . .

.
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LUTON.—For the erection of four cottages, for the rural
district council.—Mr. H. Pickering, surveyor, 18 Princess-
street, Dunstable :

—

W. Watson, Dunstable £725
W, Elvey & Sons, Leagrave 698
G. Matthews, Luton 679
W. Wood & Son, Dunstable " 618

Surveyor's estimate, £650.

MANSFIELD.—Accepted for laying cast-iron and stoneware
pipe sewers, for the corporation.—Mr. T. P. CoUinge,
borough engineer and surveyor :

—

Rainworth Sewerage.—Lane Brothers, Mansfield, £2,278.

MELTH.VM.—For the construction of sewers, for the urban
district council.—Messrs. J. B. Abbey & Sons, New-street,
Uuddersfield :

—

" K. Turner, Holmfirth, £415.

PONTYPRIDD.—For the erection of a mortuary, for the
urban district council.—Mr. W. E. Lowe, surveyor :—

E. R. Evans Brothers. CardiH £738
E. .tones, Pontypridd . . . . . . .

.

'?34

A. W. Julian, Pontypridd "'^'2

Williams & James, Pontypridd .. 700

W. H. Evans, Cardifl* 6.=;5

ROCHDALE.—Accepted for work of making up. for the
corporation.—Mr. S. S. Piatt, borough surveyor :—

R. Lumax, Eccles.

WOKINGHAM.—For the construction of stoneware sewers,
manholes and ejector chamber, and supply of cast-iron

pipes, for the corporation.—Mr. C. W. Marks, borough
engineer and surveyor:

—

ENGiNE-HorsE and Compressor-Station Alterations.

Bennett Brothers, Wokingham £'.!13

J. B. Seward, Wokingham 215

S. Lewis & Sons, Wokingham 174

A. J. Priest, Wokingham ' 153

Ejectors and Compressor.

D. Adamson & Co., Dukinfield £685
Goddard, Massey & Warner, Nottingham 579

Hughes & Lancaster, Ruabon 531

Manlove, Alllott & Co., Nottingham 477

Adams Hydraulics, York *
. . . . .

.

355

Tuke & Bell, London 347

Stone & Co., London 320

Cast-Iron Pipes.

Sheepbridge Coal Company, Chesterfield ' 306

J. Oakes & Co., London 305

Staveley Coal Company, near Chesterfield .305

S, Pontlfex & Co., London 301

Sewers.

J. B. Seward, Wokingham £1,767

E. Free & Sons, Maidenhead . . . .
1,66'2

Langley & Johnson. Slough 1,641

Collier A- Catley, Reading 1.486

H. M. Blaker, Leatherhead 1.320

W. Wright, Chesham * 983
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Minutes of Proceedings.

Sewage Disposal

of the Future.

At congresses, annual meetings
of societies and similai' functions

where sewage disposal is one of

the subjects under discussion the possibilities of

future developments are certain to be brought for-

ward for consideration. In December last, in con-

nection with the annual general meeting of the

Association of Mauagere of Sewage Disposal Works,
we suggested in these columns (The Surveyor,
December 20, 1912, p. 853) that " there appear to

be two possible alternative methods of procedure

in dealing with sewage. One is to endeavour to

make the sewage suit the process of purification,

and the other is to make the process of purification

suit the sewage.' We also pointed out that as a

natural consequence of following the first of these

altei'natives, and the iutroductiou of many new
forms of additional tanks in order to make the

sewage suitable for treatment upon certain types of

filters, the quantity of sludge produced has been
increased, and the satisfactory solution of the

urgent problem of sludge disposal has become more
and more difficult. At a recent meeting of the

association mentioned above, in a paper with the

title at the head of this article, Mr. W. H. Make-
peace suggested that after ordinary tank treatment
" further treatment, either by upward-flow filters,

cellular chambers, or by centrifugal action, may be
found sufficient for arresting the solids remaining
from ordinaiy tank treatment, or a secondary treat-

ment through ordinary tanks will often still further

reduce the solids in suspension." It is obvious
that if future developments are carried nut on these

lines the already large volume of sludge produced
under "ordinary tank treatment" will be still

further increased, and it is not surprising to read
later in the same paper that the author is satisfied

that a good deal more will be heard of the question
of dealing with sludge in the next few years.

From analyses given in another paper read at the
same meeting we find that at all the six sewage dis-

posal works under the direction of Mr. Makepeace
the solids in suspension in the tank effluents are

less than 20 parts per 100,000, and in at least two
cases less than 10 parts per 100,000. If it is con-
sidered necessary to reduce the suspended solids still

furthei- than is indicated by these figures in order
to suit the fine-grade filters in use at these works,
it is a question whether it would not be better to

attempt to make the filters suit the sewage by using
coarser-grade material instead of adding to the cost

of treatment by constructing additional tanks and
increasing the qviantity of sludge.

On the other hand, valuable research work, in

what we consider to be the right direction, is de-
scribed in a paper by Dr. Gilbert J. Fowler and
Mr. E. Moore Mumford, which was read at the
recent congress of the Royal Sanitary Institute at
Exeter. In making these investigations the authors'
idea was to " find a method of obtaining a
thoroughly clarified effluent without the use of large
quantities of chemicals and with the minimum pro-
duction of sludge." It was found that by inocula-
ting ordinai-y domestic sewage drawn from a sewer
near the laboratory with a specific bacillus occurring
in nature in pit water impregnated with iron, add-
ing a small quantity of ferric salt-s and maintaining
aerobic conditions by forced aeration of the liquid,
the solids in suspension were coagulated and pre-
cipitated, and a limpid, sparkling and non-putrefac-
tive effluent was obtained. Further experiments
are being made in order to provide sufficient data
to sei-ve as a basis for work on a larger scale. The
authors state that " it is already evident that the
conditioning factor is the cost of an air-blast," and
this is exactly the question we raised recently in
these pages (The Surveyor, July 18, 1913, p. 87)
when reviewing the Massachusetts experiments on
aeration as an aid in sewage purification. In both
these cases the chemists are doing good work, but
the collaboration of the engineer is needed to place
the experiments on a practical basis.

In another paper read at the Sanitary Congress
on " The Evolution of Sewage Disposal," Mr. A. J.
Martin, m.inst.c.e., stated that " we have still much
to learn with regard to the inner working of purifi-
cation processes," and that "the recommendation
of the Royal Ciinimission, that a central authority
should be created to carry on their work, should no
longer go unheeded." ""The probability of further
discoveries in relation of sewage disposal, and the
need for definite scientific research, have been
clearly pointed out by the Royal Commission." If
we are to make the best use of the advance of
science and accumulation of experience in the
future we must secure the disinterested collabora-
tion of the chemist and bacteriologist with the engi-
neer, together with suitable organisation and equip-
ment, and this can only be done satisfactorily by a
new department such as the suggested central
authority.

Sewage Disposal

by Dilution.

An instance of the troubles
which arise from the discharge
of crude sewage into a river is

to be found in a recent case in the courts of Michi-
gan, where the greater part of the area of a village
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is flooded once or twice a year, with the result that

the mud left behind after the flood in the form of a

sticky, slimy sediment all over the ground and in

the cellars created an almost intolerable nuisance.

This was alleged to be due to the discharge into

the river of the crude sewage of a town 7 miles

higher wp the river, and the court granted an in-

junction restraining the town from continuing to

discharge its sewage untreated. Another argument

is thus afforded against the discharge of crude

sewage under any circumstances, and it is becoming

more and more obvious that even when there is a

dilution of 500 to 1, as suggested in the Eighth

Keport of the Royal Commission, there will be very

few, if any, cases where some sort of treatment will

not be necessary. On the other hand, we find some

engineei-s, whose views cannot be lightly ignored,

are of the opinion that a much smaller ratio of dilu-

tion is permissible when the sewage has been subject

to some simple form of preliminary treatment for

the purpose of removing the grosser solids. For

example, Mr. George W. Fuller, m.am.soc.c.e., who

has had considerable experience in this matter, in

a very able article in the Canadian Engineer of

June 19th last expresses the opinion that " it is

permissible to dispwse of sewage by dilution provided

that complications can be prevented so far as disease

germs are concerned, and this should be best done

in connection with water filtration (if the water is

used for drinking purposes), and, further, provided

that offensive conditions to sight and smell do not

result. Permissible dihitiou of sewage without

treatment in watercourses with fairly high velocities

ranges, apparently, from about 3'5 to 7 cub. ft. per

second per 1,000 population depending upon the

manufacturing wastes in the sewage and the dis-

solved oxygen content of the diluting water. For
well-settled sewage these limits become about 25 to

5 cub. ft. per second per 1,000 population according

to present infoimation." Converting the above

figures into rates of dilution upon the basis of 30

gallons per head per day, dry-weather flow, we find

that they correspond to from 63-1 to 126-1 in the

case of untreated sewage, and from 45-1 to 90-1 in

the case of settled sewage. These figures approxi-

mate veiT closelv to the statement made by Dr.

Calmette. which we recorded in these pages some
considerable time ago, that in his opinion the

effluent from a septic tank could be satisfactorily

pui'ified by a dilution of 50 to 1

.

The question of the efficient mixing and disper-

sion of the sewage in the water naturally is import-

ant and needs special attention, but there appear
to be different views with regard to the requisite

amount of dissolved oxygen in the water. Mr.
Fuller knows of no reason for departing from the
teachings of the early experiments carried out by
the Massachusetts State Board of Health, by which
it was established that a little oxygen—say, 1 per
cent to 3 per cent of that necessary for saturation

—

would allow oxidation and nitrification to take place

as satisfactorily, or nearly so, as if the water were
saturated with oxygen. It will be remembered that
in the case of New York Harbour some of the
experts advocated that the dissolved oxygen content
of the water ought not to be reduced below 70 per
cent of saturation, while othere w-ere prepared to
allow it to be reduced to 50 per cent. Mr. Fuller
believes that these estimates can only be explained
by extraordinaiy allowances made for the consump-
tion of ox_vgen by existing accumulations of sewage
sludge, or by more than liberal allowances of oxygen
for fish life, and his own experie;ice is that " if

stranded solids have been kept out of the stream
there will be no occasion for diflSculty as to anaero-
bic or putrefactive decomposition provided thei'e is

xome dissolved oxygen present in the stream at all

times and at all places." By "some" we gather
that Mr. Fuller means a '•' slight positive quantity."
and in view of the great divergence of opinion wliich
appears to exist in this matter, it would bo verv
<lesirable to have definite experiments upon a prac-

tical scale carried out in this country, so as to

aft'ord further information upon this point. Mean-
while, it would appear that the standards recom-

mended by the Royal Commission in their Eighth
Report are sufficiently stringent, if rigidly enforced,

to prevent nuisance in any river.

The Municipal

Engineer

of the Future.

If it be tnie that " the child

of to-day is the citizen of to-

morrow," so also is it true that

the pupil of to-day is the muni-

cipal engineer to-morrow. All questions con-

nected with the education and training of the

aspiring municipal engineer are therefoie of para-

mount importance, not only to the individuals who
are primarily concerned, but also to the com-

munity at large. In the discussions which have

taken place hitherto on the training of engineere

sufficient emphasis has hardly been placed upon
the special requirements of municipal and sanitary

engineers. A paper on " The Training of Engi-

neei"s Engaged on Work Associated with Sanita-

tion." read at the Exeter Congress of the Royal
Sanitary Institute by Prof. J. Radcliffe—repro-

duced elsewhere in this issue—is therefore of

special value, and will appeal in a peculiar manner
to our readers. Prof. Radcliffe points out that

there are certain fundamental subjects which are

applicable to all branches of engineering—namely,

hydraulics, mechanics, strength and elasticity of

materials, and theory of structures. It will be
observed that this list approximates vei-y closely

to the subjects comprised in the syllabus of the

examination prescribed for associate membership
of the Institution of Civil Engineers. In addition

to acquiring a sound knowledge of these subjects,

however, it is essential that the municipal engineer

should specialise in those branches of engineering

w'hich are his particular province. Prof. Rad-
cliffe advocated training by a combined college

and office coui"se, a system which has been approved
in many cjuarters. In ordinary circumstances,

however, there is no college accessible to the muni-
cipal engineering pupil where special instruction

upon the lines indicated is given in the requisite

subjects. It is true that a Faculty of Technology
has been established at Victoria University, Man-
chester, which includes a department of municipal
and sanitarv engineering—but this is an excep-

tional opportunitv of which the vast majority of

municipal engineering students cannot avail them-
selves. A sound training, however, can be obtained
by the hardworking student who commences with
the asset of a sound general education. Prepara-
tion either at a technical school or privately for the
associate membership examination of the Institu-

tion of Civil Engineers will provide a sound know-
ledge of the fundamental principles of engineer-
ing ; similar preparation for the examination of

the Institution of Municipal and County Engi-
neers will secure a particular knowledge of the
special subjects with which a municipal engineer
should be familiar ; and finally a period spent in

a good office as pupil will form a good basis of

practical experience. In regard to the latter.

Prof. Radcliffe expressed regret that many local

authorities do not offer facilities for their engi-

neers to take pupils. Many such authorities carry-

out works of considerable magnitude, and it is a
pity that the educational opportunities which they
afford should be wasted. On the other hand,
there are cases where the surveyor to a small autho-
rity having no special works in hand is expected
to take several pupils in order to eke out a living.

This is even more deplorable as being at once
demoralising to the chief and injurious to the
pupil. The municipal engineering profession is

a difficult one iii which to rise, and it behoves every
young aspirant to see that he is building on the
firm foundation of a sound training.
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Desisn of ^^ ^ letter which will be found

the Edees of
'"^ °'^'^ correspondence columns

Road Crusts.
^^" ^- ^^- Bowen, county sur-

veyor of West Sussex, describes

the means he has employed in order to give the
necessary strength t-o the edges of a road crust.

The point is, as Mr. Bowen states, of considerable

importance ; in fact, we go further than this and
hold the opinion that it is an essential element of

crust construction, and we have for some time past

repeatedly drawn attention to it, with the result

that surveyors in different parts of the counti-y

are now paying attention to the various ways in

which effect may be given to the principles in-

volved. We must give to Mr. Arthur Gladwell,
sui-veyor to the rural district council of Eton,
Buckinghainshire, and to Mr. Reginald Ryves,
M.coNS.E., the credit for having been the first to

bring the matter conspicuously before the profes-

sion, at the Second Irish Road Congress held in

Dublin in the spring of 1911. Mr, Gladwell (see

The Surveyoe, June 30, 1911, p. 959), after de-

scribing the means he employed, said :
" This

method not only serves in some measure to under-
drain the road, but by strengthening the
' shoulders ' of the road prevents lateral ' spread,'

and appears to prevent that collapse of the road
centre or crown which is so characteristic of many
weak roads." Mr. Ryves (see issue of September
8, 1911, p. 316) described several ways of provid-

ing the necessary strength at the edges of the crust,

and one of his illustrations sliows a method
similar to that employed by Mr. Bowen, but
applied to a road of a different type. A method
of wide application, and especially effective when
there is a raised margin, is to cany the road crust

beyond the usual incidence of wheel loads, and it

is unnecessary, in many cases, to provide a special

foundation course or trench. The illustration

shows how this method provides at the margin the

same effective " spread " of the wheel load as is

given by the central parts of the crust. Support
is tlius given both laterally and vertically. On
soft or wet road beds it may be desirable to employ
trenching, and the method described by Mr. Bowen
is a very thorough one and seems excellently suited

to his case. The particular method employed
will depend upon which of the following tenden-
cies is the strongest— namely, lateral spi-ead, down-
ward ciTishing into the road bed, chipping off at

the edges, or undulation due to initial grooving
by cross flow of surface water. The lateral sup-
port afforded by a kerb is useful as far as it goes,

but is of very limited effect. It does not give

support under the crust, nor doe« it spread the
load in the crust. Therefore, even when it pre-
vents creep, the kerb does not pi-event concentra-
tion of crushing and shearing stresses. We shall

be glad to have, for the information of our readers,

the experience of other sui-veyors who have re-

cently done work of the same kind, and we should
be interested to learn whether there is a general
agreement with our view—that the effective recog-
nition of tlie principles involved, and the careful
study of the best means of giving effect to them,
would result in an appreciable reduction in the
cost of maintenance of roads in the British Isles.

Concerning Words ^" " ^''"''t "'''''^^'e which

Relating to Roads. fPPears on aiiotlier page of

this issue it IS contended that
a glossary of terms used in highway work is

greatly needed, the idea being that this glossary
should be formed not only by the definition and
acceptance of useful words deserving a place in

the language, but also by the suppression of useless
or misleading words. The British Committee,
reporting on this subject to the Road Congi-ess,
recommend tlmt an English - French - German
glossary should be dra\\'n up. and that a sub-com-

mittee should first be formed in each country, or

group of countries, each of these sub-committees

settling the terminology for its own language. We
shall refer in due course to the reports submitted

to the congress, a consideration of which will

carry the subject a little further as far as our own
readers are concerned. In the meantime, we
may draw attention to the concluding paragraph

of M. Limasset's report (France), in which he

contends that the terminology of the road is as

much part and parcel of current language as it

is of technical language, and that therefore the

terminology of the road cannot practically be

standardised. There is much force in this con-

tention, but the acceptance of the principle does

not prevent us from recognising that important

advantages would follow the preparation of

authoritative glossaries. In the opening columns
of our issue of May 30th we reviewed a glossary

cjf terms put forward by Major W. W. Crosby,

adding some suggestions of our own as to the

meanings which should be given to certain words,

and the words which should be used to describe

certain parts of the road. M. Limasset's remarks

suggest that it is very important to remember
thai; in the preparation of a glossai-y of technical

terms a knowledge of language qud language is

necessary, and that the best and most experienced

highway engineers need, in this matter, the help

of those who have delved more deeply into the

mysteries of the "runes." Before we return

again to this subject we should be glad to have

our readers' views as to the preparation of an

English glossary of terms used in road work.

The Antrim

County
Surveyorship.

The advertisiements for the

position of county sui-veyor of

Antrim have been issued, and
the matter is now, therefore, in

what may be termed the semi-final stage; but this

need not preclude us from expressing satisfaction

that the county council by a large majority de-

feated a proposal to fix the salai-y at £500 instead

of £600. Concurrence may also be expressed with

another decision of the county council with respect

to the vacancy. It was originally suggested that

the advertisement should contain the proviso that

preference would be given to candidates who had

had experience as county or borough surveyors

within the United Kingdom. This was deleted

on the feasible plea that such a limitation might

invalidate the policy of "a fair field and no

favour " which the council desired to promote. It

might have l^een added, we think, with justifica-

tion, that such a course would not be beneficial

either to the profession of municipal engineering

in general, or to the discharge of the duties of a

county suiveyorship in particular. The openness

of mind which the county council have displayed

is not, it may be added, confined to such details

as these we have commented upon. The Finance

and Land Committee of the county council, to

whom were entrusted the duty of settling the pre-

liminaries as to filling the appointment, appear to

have gone into the subject with a great deal of

care, not to say caution, and if the candidates, as

doubtless they will be, are made acquainted with

the terms of their reportv there need hardly be

any possibility of a misunderstanding as to what
will be required of the gentleman who may be

eventually appointed. The problem of a complete

reorgauisation of the county surveyor's department
in view of the retirement of one assistant surveyor,

and the probability of further retirements in the

near future, is expressly foreshadowed by the

committee as among the eventualities to be faced,

and there is no doubt, everything being cousidered.

that the responsibilities of office will not sit lightly

upon Antrim's new county surveyor, whosoever he

may happen to be.
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The Preparation of Town Planning Scliemes.'

Ev .f. K. WILKES. .\.ssoc.M.TSST.c.E.. Town Planniiifr Engineer, DiiiiferniHiie.

The author's only jiustiflcation for making an addi-

tion to the already lar^'e amount of literature on the

.subject of town planninar is that pos.sibly some of the

experience he has gained in the preparation of public

schemes wider the recent Act. under both Scottish and

Kuglish condition.^, may be of help to those about to

engage in the work.
.Available time does not permit of an ortliodox treat-

ment of the subject; still, in connection with its

history he would like to pay a tribute of respect to

tho.se great classic designers of Greece and Italy who
iravn expre.ssion to the wonderful culture of their time ;

Mr. J. E. Wilkes.

to those of a later period of the French School,

L'Enfant, Haussman, and the rest, who left their

mark largely upon the cities of at least three con-

tinents; to those who in Edinburgh, some 150 years

ago, laid the foundation of one of the most elegant

of modern cities ; to that bold German School, who
were not afraid of colossal projects, and who, at the
same time, have influenced that chastity of street

architecture which stands almost alone to-day; to our
colleagues in America, even though they are striving

to reduce the subject to a science, albeit on a scale

as grand as is their architecture ; to Raymond Unwin
and those of our own English School, who stand
supreme in what may be called the domestic branch
of the subject; finally, one indeed has to pay tribute
to Monsieur Henard, the city architect of Paris, for

introducing a little humour into a very serious sub-
ject.

In spite of impressive examples, and of the splendid
propagandist work of men like Ewart Culpin, many
authorities, who should be otherwise, are still

apathetic ; indeed, some are abandoning schemes
already started. One still hears the question being
asked as to whether town planning is really worth
while.

In answer to that question the author would appeal
to those here who have the misfortune to come from
that type of town, which is probably the most un-
attractive on earth, that fairly common type of
modern, growing, brick-built, English town, where the
cottages are in continuoirs rows without break, in
straight streets without terminal feature, and where
advertisements repel. Still, if only the present build-
ings even were movable, and one could have a free
hand at rearrangement, what could not be done by
grouping the public buildings here, arranging the
cottages artistically there, creating one or two public
gardens or open spaces, introducing a little water—
the cheapest of all features—and brightening up the
whole with a few trees ? How different the place

' Paper read at the ainiual meetiuK of the Institution of Muiiioiriil
ami County Engineers at Ureal Yannoutli.

would be to live in, and how different might be the

character of the people with the new environment

'

The very thought of what might have been is sm-ely

sufficient to make us want to put an end to town
extension on old, chaotic lines, and to plan that those
who follow us shall be assured of one at least of the
essentials of happier lives.

But the present Act is not a strong one, and the

difficulties to be encountered in working under it are

not light. Still, there can be no question of the

bounden duty of a local authority to prepare a scheme
at once, excepting, of course, those authorities admini-
stra.ting over small, stagnant towns. The expense
need be so small that, to use an expressive Northern
phrase, it does not bide talking about.

As the author has said already, town planning is a
very serious matter, and its success depends largely

upon a really able, keen, enthusiastic committee with
plenty of staying power. This committee must have
the services of a good technologist, one who is capable
of seeing in his mind's eye the whole finished scheme;
one who knows how to transfer to paper not only
his own thoughts but the instructions of others by
means of quick sketches, estimates and reports; then,
aL'ain, they will need constant legal guidance, and for

tliis some town clerks could not be beaten.
The choice of the area to be planned is, of course.

nf paramount importance. If the area is not more
attractive, as a building area in the broadest sense.

than the adjoining unplanned areas, it is obvious that
development will not take place where planned for

and under jjroper control. Attention would not be
drawn to this apparently elementary condition were
it not that a distinguished American recently told the
author that neglect of it w-as the cause of much trouble
in his country.
In choosing an area the most important points to

examine are, perhaps:—
(1) The rating of the area.

(2) The probable development costs, including drain-
age and road making.
~(3) The cost of the land.

Though town planning is merely the art of arranging
buildings, to accomplish that apparently simple

ALLOCATX3N OF THIRTEEN POUNDS

LAND DEVELOPMENT COMWRATIVE COSTS PER ACRE

SEWERS
^J^; OLD RECULATX3NS

TOWN PLANNING

Fig. 1.

—

Allocation of a Workman's Rent ANn
Comparative Costs of Land Development

UNDER Old AND New Conditions.

matter works of magnitude may be required. Their
cost must be borne by rent. Diagram 1 represents
the allocation of a typical workman's rent of 5s. per
week.
From this diagram it will be seen how important

is the first item above mentioned—that of rates. To
restore this item to its former position of relative in-

significance the municipal engineer may help to a

surprising extent. To do this, possibly higher tech-

nical qualifications are required on his part, aiul

there is the greatest scope open for his ingenuity,

sound judgment and good management—qualifications

whicli .should command a better market value and
jiossibly better treatment than at present.

The second item—that of development eo.sts—is still

capable of reduction in many districts by the judicious

amendment of existing by-laws.

As to the third item—that of the cost of land—the



Al-niiRT la, lOU AND COUNTY ENGINEER. 249

iniporfaiire of tliis lias pussibly been exaggerated of

late. An idea of its real signifuance may be obtained
from Fis. 1. It is unreasonable to expect to buy land
for building purposes at less than about three times
its asrrieultural value. Wlien a landowner sells a
portion of his estate for building purposes, he is at

Fig. 2.—PRorosEn Town Centre, Eosixn.

Showing streets desiened to make maximum use of
terminal features; also the use o( water and

gardening in a town centre.

jnce faced with such questions as severance, com-
pensation to tenants, depreciation from trespass, and
possibly manufacture. Furthermore, the remaining
portion of lii? Innil in:iy bp the subject of extra ratinir

clieaper land prices than tliese. prices wliioh are now
more general than otherwise.
Generally speaking, the old type of large landowner

is a splendid man to deal with; as much cannot be
?aid of that very different person the land jobber, and
it is not just to confu.se the two.
Shoidd a town jjlanning scheme .seem politic and

its preparation be determined upon, one cannot obtain
help from much British precedent at present. Still,

it is amusing to come across certain young architects,
surveyors and estate agents claiming, and somewhat
innocently, to have carried out a great deal of town
planning work. What they have been enga.ged upon
in all probability is estate development, possibly on
rural lines. That such work and town planning
should have been looked upon as somewhat synony-
mous in the past is clear proof of the lack of con-
ception of the .siibject and its possibilities. British
town planning schemes up to now may be romrhly
divided info three or four types:—

(1) Main road schemes, with slight limitation of the
number of houses per acre, and the possible reserva-
tion of open spaces.

(2) Town extension schemes, in the case of small
boroughs showing detailed development of the rest of

the land within the boundary.
(3) A new town, with complete detailed design.

(4) Schemes of large area, with main roads deter-
mined, and. in addition, promising areas planned in

detail, with complete allocation and limitation of den-
sity.

The great merit of schemes of the first type is that
they are easy to prepare ; the author does not agree
that they are striking examples of the limitations f)f

the ])resent Act: still, possibly all they ensure could

CJTf^nGC ^3aap — l^'ieswrKi lo /COri:/^

JO-rjor jy:x Qy^o - Cer^l^t: Corner 'fO-'cGr Axz7 Cf^os/fn^ ^rpcr

Fig.- .3.

—

Dunfermline-Rosyth Tvpe Road Sectx().-:s.

caused by the development of his erstwhile farming
land. Therefore, no reasonable man could complain
if he obtains land at from £180 to £200 per acre for

development purposes, and it is certainly difficult to

isee how his scheme could benefit materially by

be obtained by a little negotiation and amendment of

by-laws, without all the fuss and expense of preparing
them under town planning law. Schemes of the
.second type may be u.seful, especially in bringing a
large number of small landowners into liarniony.
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Schemes of the third type will be probably rare here,

but it is just possible that mining or industrial de-

velopment may occasion the laying out of completely

new towns, even in Britain. Letchworth is, of course,

an example, and perhaps the author may be allowed

to include his design for the new naval town of

Eosyth, though on very different lines, owing to the

different conditions. Probably town planning schemes

of the fourth type will be the most general, as best

satisfving British requirements.

A usual difficulty to meet with in starting the pre-

paration of a scheme is that of finding the ordnance

survey out of date, and the work in revising this

may be very considerable. Smaller authorities may
be deterred from proceeding with a scheme by one

or two causes such as this. For this reason the

author begs to suggest that it should be possible to

arrange with the Board of .\griculture to modernise

Fig. 4.

Showing nse of 30-ft. roads for workmen's quarters;
mmlmnm width between houses, 70 ft.; no high

fence in front of houses.

a survey on very favourable terms for the purpose of

preparing a town planning scheme. The Local

Government Board might open up negotiations with

a somewhat difficult department. But the ordnance
survey gives only the horizontal aspect of the site

of the designer, and he is therefore obliged to face

the nest task—that of making an altitude survey.

At the commencement of the present phase of the

movement there was much talk about the necessity

of models, especially after the style much favoured
in the hilly districts of South Germany and Austria,

that of superimposed cardboard contours. The
system of taking the levels with the barometer, used
for preliminary work in these districts, was also

much favoured.
When starting one of his altitude surveys, a large

one of 6,400 acres, the author made tests with the

best geodetic barometer obtainable, and found the
average error to be 12 ft. He therefore adopted the
tacheometric as being the only practicable system
of obtaining speedy and accurate work. With a good
tacheometer it is possible to get over some 400 acres
of undulating land in a day, taking sufficient read-
ings to contour the more hilly parts to 5 ft., and the
flatter area to 1 ft. intervals. This is the author's
usual practice, and it is his opinion that a coarser
standard is not possible if reliable estimates are to

be prepared. A contour survey on these lines is

likely to save its cost many times over, and settle

innumerable arguments in the most conclusive
manner. For actual designing it is, of course, in-

dispensable.
To follow any particular school of design as a

fetish is obviously impossible, but, though it can only
be but rarely that one will come across such an
opportunity for formal design as that of La Plata,
still formal design has much to make itself attrac-
tive. It quickly ensures town conditions, of little

importance it is true, to extreme garden city enthu-
siasts: it allows the greatest use to be made of
monuments and other terminal features, and permits
good architectural work to be utilised to the fullest
advantage. But the star-shaped formal place, as
adopted, by the way, by Wren, means expensive
buildings in the city, although all right in the
suburbs where houses are kept well back. Still, one
lias to use it often when one would much prefer to
adopt one of those rectilinear forms of place at this
moment so popular in German design, but impos-
sible to get carried out in public schemes in Britain
under present conditions.
The author's design for Eosyth town centre is

shown in Fig. 2. Some of the objects in view when
designing this were to make the fullest use of ter-
minal features, and to introduce water and formal
gardening with the heart of the town. The trend
of modern design is rightly against those meaning-
less curves which had their vogue some few years

since, just as it is equally against the gridiron

type. Probably the work of Camillo Sitte repre-

sents the highest art of the subject. At any rate,

one is perfectly safe in saying that the day of freak

design is now "passed, and that straightforward work

to fit and suit the site and conditions is recognised

as being possibly worth doing.

The question of road sections crops up with fre-

quency. Next to the favourite occupation of the

Yankee tramp, probably the easiest thing to do on

earth is to criticise road cross-sections.

Fig. 3 shows t>T3e section adopted by the author,

but he hastens to add that he is fully cognisant of

the many reasons which make them objectionable in

the eyes of others. On his part he is not in accord

with those illustrious followers of Macadam who
have designed spruce board kerbs and dentil kerbs

of paving setts pitched 3 ft. centres ; even grass

margins on important through roads do not appeal

to every one. Section No. 1 was rejected by one
landowner on the ground that it detracted from the

selling value of the land on one side of the road,

although this section has been very largely laid

down. It has the merit of being economical to lay

and maintain, it concentrates motor traffic in the

centre of the road, where it can see and be seen,

and pass side roads at a safe distance; above all,

the location of the tramway as shown on ballast

saves about £2,500 per mile in construction, and
much future worry from rail corrugation and repair

work.
The manner in which a road of the cheapest type

can be used, having 18 ft. of macadam and an over-

all width of 30 ft., is shown in Fig. 4. In connection
with this proposal it is important t<D note that the
minimum distance between houses is 70 ft., and
that none of the usual forecotirt walls or fences are

allowed. So far the author has had difficulty in

finding a better scheme for workmen's quarters of

the cheapest class than those having roads of this

section, and houses after type A of the English
Local Government Board, even with these houses
grouped in rows of eight, but properly grouped. If

these cheap roads are designed to give on to a main
road, and to slope thereto, with lengths not exceed-
ing about 300 ft., it may be better in every way to

arrange the sewer behind the houses as shown on
the sketch, abolishing, of course, that offence

against hydraulics, the intercepting trap ; Fig. 5

shows a terminal for such roads. Fig. 6 shows in

cross-section the proposed park way for Eosyth, and

Fig. 5.

Superior cottages grouped to form terminal features
for streets shown in Fig. 4.

this may be of interest as typical of many German
promenade streets ; incidentally, their cheapness of

construction may be drawn attention to.

#When one is face to face with the im^iossible type
of landowner—and these gentlemen are generally to

be found occupying imposing offices in central posi-
tions—one is often hard pressed to find suitable land
to which development can justly be directed. In
such a case land which has generally been classed
in the waste variety in the past is worth a little

study. Often this land has been regarded as im-
possible for building on, on account of difficulties

of drainage or access, and for this reason its owner
can be induced to put it into the market at a

guaranteed low figure. All that remains is for some
one to bring a little ingenuity to bear in opening it

up by a bridge, road, or reclamation scheme, and
the problem is solved. There is much land of this

type in the neighbourhood of many large towns, the
possibil'ties of which are not understood because in
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the past many landowners have not appreciated
the value of a little speculation in engineering advice
of the right type.

A good way to get a little money for effect on the
surface is to study economy underground. It is

questionable if, as a general rule, one can longer

afford to indulge in the separate system of sewerage
with storm sewers of huge size lying idle 99 per cent

of the year. It is doubtful, too, if palatial refuse

destructor buildings, asylums, workhouses, or even

ducement. To prove that something can be done, the
following are results of negotiations with land-
owners in connection with town planning schemes:—

(1) Much building land has been put into the
market at a quarter tlie old price.

(2) Owners have contriVnited the necessary land
for and two-thirds of the cost of widening many
miles of main roads.

(3) Much beautifully situated land near a river has
been acquired free for a water garden.

Fig. 6.

—

Eosyih Paskway; 200ft. between Buildings.

waterworks and sewage disposal works will be tole-

rated as much in the future as in the past; those
who had to go into the finances of town planning
will not wonder why these matters are mentioned.
When the first draft of the scheme is finished it

will be about time to approach the landowners to

see what they are prepared to do towards making its

carrying out a certainty. The author has already
stated that he has nothing but respect for certain

(4) Several free sites for open spaces have been
acquired.
Landowners are not the only people with whom

satisfactory town planning arrangements can be
concluded, a certain railway company, with a repu-

tation for anything but charity, having agreed to

increase their station proposals from £6,000 to

£42,000.

In connection with this subject of negotiation with

Pig. 7.

—

Invebkeithing Roads.

Note narrowness of ownerships, making building development impossible

landowners, especially some of the old school who
have been trained to handle large matters. Further,
he believes that the duty of the responsible autho-
rity should be to hold the scales of justice fairly at

all times. Still, it is just as well to start town plan-

ning negotiations with the determination to give

nothing away—indeed, as a matter of insurance, to

try to make a little for the town. A good text/-book

for this part of the subject is that of T,orimer, or

landowners it may not be irrelevant to refer to the

matter of boundary adjustment by excambion, or

even to land redistribution on lines so much adopted

in Germany. The English Act is undoubtedly weak
in this direction; still much can be done with the

landowners themselves. In proof of this, the author

would instance his Inverkeithing scheme for the re-

distribution of the land known as the Roods.

This scheme should be clear from diagrams 7 and

Fig. S.—Inverkeithing Roads Redistribution Scheme.

The new ownerships are shown in convenient building plots on roads of the town planning scheme.

any other author dealing with the letters of a
Chicago parent to his son. The present fashion of

decrying landowners is not altogether unconnected
with a certain class of town planning people, and to

these lie would recommend some of Shylock's re-

torts as worth a little study. At times it is easy
enough to put attractive proposals before land-
owners, but usually it may be assumed that it does
take a little wit to think out the right form of in-

8, which show the land originally owned in impossible

building stances, and its subsequent redistribution in

convenient plots, abutting on the streets of the town
planning scheme. It is a pity that authorities respon-

sible for town planning schemes have not fuller

powers here, as in Germany, for the initiation and
carrying into effect of boundary adjustment and

land redistribution schemes. Incidentally, they are

most interesting proposals to work out, affording scope
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tor juil-mont,. skill in anantrenient, careful c-ulcula-

lioii and survey work. ,,,.,. v ,*
Hofcirc coniOuding, the author would like to direct

attention to a matter whieh has already caused unea?i-

iiess-a nuiiiicipality may be induced to spend money

ill a locality on imiirovemcnt works if they can be

assured of a likely return on that money from in-

creased assessable value. Obviously, one of the best

L'uarantees of this is plenty of cheap land. Land-

owners may be willing to put this into the market,

but it is liy no means easy to prevent speculators

from huviiig up that land and upsetting the best-laid

.-^liemes'by inflating its value. A Town Planning Act

shiuild certainly l>e able to safeguard against this.

In the foregoiuL' no mention has been made of pro-

cedure under the Local Government Board Town

rlanuing Regulations, but only to matters which the

author believes to be among the fundamental prm-

eiples of the subject under the peculiar conditions

and complications of this country. It was only to be

expected that suggestions would be forthcoming, that

tlie Local Government Board should amend their regu-

lations- but other bodies must also look to theirs it

tliey do not wish to be left hopelessly behind in a

fascinating work—a work which will undoubtedly alter

tor better at least one condition of life.

ROAD MAINTENANCE PROBLEMS.

POINTS FROf;i WILLESDEN SURVEYOR'S REPORT.

In his last issued report of work executed in h.s

department—which covers the two years ended March

31st last—Mr. O. Claude Bobson, m.in.st.c.e., engi-

neer and surveyor to the Willesden Urban District

Council, discussing the increased expenditure on the

upkeep of roads carrynig omnibus traffic, says he

tliinks it has to be recognised, notwithstanding this,

that the present public motor must be provided for.

• Its convenience for access to all parts of London

and its environs, at a moderate charge, is undoubted.

The public, having once experienced the facilities

for traffic afforded by these vehicles, will require

their continuance, and roadways must be improved

ill their standard of repair to receive the changed

cundilion of traffic now existing."

Mr. Robson goes on to observe that the question

now exercising the minds, and affecting the exchequer

of the public authorities, is the necessity for some

more generous contribution being received towards

the co.st of this increased standard of repair from

those directly causing the necessity for same, and in

this direction it appears to him that a larger propor-

tion of the petrol tax should be available than is

now the case for those authorities that have to pro-

vide for this abnormal traffic. " Especially should

the authorities of Greater London be considered with

reference to this matter, as excessive speed to the

omnibuses is largely confined to the less congested

thoroughfares of the suburbs, while it is these roads

especially that require the strengthening of surface

crust to" receive the heavy omnibus traffic now

radiating for many miles from a London centre, and

utilising roads that had formerly to receive suburban

traffic only."
BITUMINOUS TREATMENT.

Mr. Robson says there is no doubt in h s mind

that the various methods of bituminous treatment of

roads, whether by surface painting or the laying of

bituminous macadam pavement, will shortly take the

lilace entirely of the old "water and dirt" bound

maca<lain road of the past, but he ijisists that the

work must be done with the best of material and

wiih special experienced knowledge of road making

generally. He adds: "The tar surfacing of roads

might fairly be applied to all newly macadamised

roads, the experinienls already carried out ui con-

nection wntli this particular treatment having already

been sufficient to justify expenditure in this direc-

tion upon all important macadamised carriageways."

TRACTION-ENGINE TRAFFIC.

It appears that comjilaints are still made as to ex-

cessive vibration caused by heavy traction engines

upon certain roads in the district. In regard to this

Mr. Robson remarks that while legislation has per-

mitted this form of traffic to use the public roads

of the country, legislation should also be careful to

provide for tlie protection of the public and private

jHoperty by such restrictions as to weights carried

that wonki minimise the nuisance and danger of

viliration now complained of. The ^Middlesex County

Council as the controlling authority in this district

have, originally at the suggestion of the Willesden

District Council, prohibited the use of locomotives in

certain thoroughfares, but have recently suggesled

that the condition of these thoroughfares is now siirli

as to warrant withdrawing the prohibition. To lliis

the Willesden District Council have not assented.

"The question of certain thoroughfares thus being

closed to the use of the locomotive is not however,

in my mind," j\Ir. Robson asserts, "the most prac-

tical way of dealing with the matter, as the vibration

experienced from these vehicles is general through-

out the district, and is felt as much in one thorough-

fare as another. It is the weight and .speed of loco-

motives in public streets that require reconsidera-

tion, while the width of wheel in proportion to

weight on axle is also a matter for further regula-

tions in connection with damage to roadways."

ROAD OPENINGS.

Referring to the disturbance of the highways for

gas, water and other purposes, Mr. Robson, while

admitting that a certain amount of this is under-

standable, and that as houses are erected certain in-

convenience must be encountered, says the great

cause of complaint against the various authorities is

the absence of forethought in carrying out works

of extension more contemporary with road repair.

In more than one instance notice is given by the

council to other authorities as to certain paving

works that are in contemplation, in order that the

work of repair or extension to water, gas or other

mains may be executed prior to'paving being com-

menced. Notwithstanding this notice, however, the

work is often delayed until the completion of the

paving work, thus destroying absolutely new work,

tliat cannot possibly be reinstated to its former good

condition.

iMr. Robson holds the opinion tliat where it is

clearly shown that an authority has had proper

notice of the intention of the council to proceed willi

certain paving work, and this work is needlcssl\

disturbed wdthin a limited period of completion,

penalties should attach to the authority not tlin.^

taking advantage of the notice, by proceeding with

the necessary work prior to paving operations being

commenced.

Main Road Control in Ireland.—In connection with

the |)roposal from the Irish Roads Improvenjeiit Asso-

ciation, suggesting that the control of main roads

should be placed entirely with the county councils,

in order to facilitate negotiations with the Road Board
for development grants, the Newtownards (co. Down)
Urban District Council have passed a resolution dis-

senting, expressing the opinion tliat the change would
not make for the improvement of roads in the urban
districts, and, moreover, would be a continual source

of friction between the several road authorities inte-

rested. The council would welcome such change in

the law as would enable the urban road authorities

in Ireland to negotiate direct with the Road Board
regarding grants, the same as authorities of the same
status in England.

Main Road Maintenance in Warwickshire. — The
aiimial report of the county surveyor, Mr. John
Wilmot. on the maintenance of main roads in War-
wickshire during the year 1912-13, states that the cost

of materials, including stoiiebreaking, was £19,345.

Team labour cost £4,237, which was equal to an aver-

age rate of Is. 4Jd. per ton. The average cost per ton

permilewas 7-5d..a3 against 74d. in the previous year.

Day-work carting cost £2,927, or about £50 more than
the previous year, owing to charges for this class of

work gradually increasing. The quantity of stone

consolidated by tlie council's rollers was 44,344 tons,

being an average of 24 tons per day for each roller.

This w-as 1 ton more per day per roller than in 1911-12.

and the average number of days worked by each roller

was 230. The season was a very unfavourable one for

surface tarring. Owing to continuous rain the Avork

was carried on under great difficulties, and had to be

much curtailed. The total area tarred was 4S2,710

sq. yds., at a cost «f £3,626. Improvements to tlie

main roads cost £1.484. The amount of the county
council's contrilnition to the urban authorities for the

ordinary maintenance of the main roads in their re-

spective districts was £10,400. Five years ago the con-

tributions to the same authorities was .£8,050, so that

since 1908 there has lieen an increase in the cost of

these roads of £2, .350 per annum, or nearly 30 per cent.
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The Training of Engineers Engaged on Worl(

Associated witli Sanitation/
Bv Prof. J. RADCLIFFE, m.sc.thcu., imi.met.soc.

The training of engineers hitherto has been on

general lines, and largely in accordance with tlie

definition of the tenn civil engineer by Thomas
Tredgold, hon.m.ikst.c.e., in 1827. Furtlier expla-

nations were added by William Pole, f.r.s.,

M.iNST.c.E. (hon. sec), in 1835. Since that time the

enormous advances made in engineering matters

have resulted '-n a division of the professional work
described as civil engineering. Numerous and dis-

tinct sections have been formed, each controlled by

specialists who devote their undivided attention to

one particular branch of engineering.

The following may be mentioned as distinct

branches or sections of civil engineering: (a) Canal
and irrigation; (h) constructional work (including

bridges and the use of steel and concrete for build-

ing purposes; (c) river, dock and harbour; (d) elec-

trical; (e) gas manufacture and appliances; (f)

mechanical; (g) municiiml and sanitary (including

water supply and street and road construction)

;

(A) railway
; (/) tramway. Many of the sections re-

ferred to have many important subdivisions, as, for

example, those of mechanical and electrical engi-

neering.
There are fundamental subjects applicable to all

branches of the engineering profession^namely,
hydraulics, mechanics, strength and elasticity of

materials, and theory of structures. The term
"engineering science" has for con\enience been
used, as it is the province of engineering science to

investigate the operation of physical laws under the

comi)lex conditions of practice. A sound knowledge
of general mathematical methods is essential to the

engineer; in practice he also requires scientific know-
ledge applicable to the section of engineering in

which he may be engaged. The electrical engineer
must know the laws which govern the application of

electricity, and the engineer employed on work
associated with sanitation for a municipality, or in

l)rivate practice, must understand the principles of

surveying and the general principles of hygiene,
geology, chemistry and bacteriology. It is not neces-
sary that he should have the knowledge of a spe-

cialist in chemistry and bacteriology, but he will lie

expected to deal intelligently with reports relating

to work he may have in hand by those who have
made a special study of the subjects.

THE MUNICIPAL ENGINEER.

Specialisation is the demand of the age, and there-

fore our successors should be trained in a manner
suitable to their special calling. The municipal
engineer who has to deal with drainage, sewerage,
.sewage disi^osal, water supply, road and street con-
struction and maintenance, the supervision of build-
ings and town planning is looked upon as an autho-
rity on all matters of a sanitary engineering character
arising within his district, and he ought to possess
knowledge which will justify and enable him to give
reliable guidance and advice.
Engineers employed by local authorities, and those

in private practice, have now recognised that a high
standard of preliminary and general education
(obtainable at the present time by all classes .seeking

entrance to the profession) is the foundation upon
wliich to erect a superstructure of the right kind. A
good general edvication of university matriculation
standard should be insisted upon as a condition of

admission to an office. The Institution of Civil

Engineers generallj- accept that standard as pre-
liminary to studentship, provided additional mathe-
matics has been taken.
The real professional training should be continuous,

and extend over a period of at least foiir years; the
first three years being a combined university and
office course, and the fourth year either entirely de-

voted to the practical work of the office, or to a

course combining post-graduate w-ork at a university
with the practical work of the office. Experience
has shown that good results may he obtained by the
latter arrangement, and that valuable credentials for

u>e in after life may be secured by a<Ioi)ting that

metliod. The university courses in engineering cover

a nett period of about six moiuhs in each year, and
one month might be set aside for holiday ; .so that
approximately five months may be spent under the

eye of the engineer in the office, and in direct con-
*act with practical work of an every-day character.

Valuable experience may thus gradually be gained
by the pupil, and his interest would extend beyond
the walls of a university into the realities of his pro-

fession. Engineers cannot be entirely made at a
imivorsity, as practical experience in the application

of principles, contact with individuals (including

contractors and their workmen), questions of esti-

mated and actual cost, and the legal side of muni-
cipal and sanitary engineering work are obtainable
only in the office of an engineer. On the other hand,
office or works experience without .systematic instruc-

tion of the right kind at an institution of university

rank will not satisfy the requirements of the present

time; the demand of the future will undoubtedly be

for a still higher standard. The great increa.se of

knowledge, and the rapid progress of the last thirty

years in matters relating to public health, are clear

indications of the greater strain associated with the

due preparation of the nuuiicipal and sanitary engi-

neer of the future.

UNIVERSITY COURSES.

The combination ot the university courses and the

actual work of the office has not received the con-

sideration it deserves at the hand of those respon-

sible for the training of engineers associated with
sanitation.

The Corporation of the City of Manchester has long

ago recognised the importance of systematic training

in municipal and sanitary engineering for the n)en

engaged in the great enterprises concerned with the

health and well being of the city, on the mainte-
nance of which large sums of money are annually
spent. . . .

All this vast expansion of municipal responsibility

and enterprise indicates the necessity of securing
highly trained and accomplished men for these im-
portant civic services. The urban population is

increasing from year to year, especially in the large

industrial centres, and its preservation in effective

health and strength presents a problem of the

gravest character. We have, moreover, to consider

the amenities of life as well; and in our great iudn.s-

trial areas the question of smoke prevention and of

more sunshine, so essential to healthy condition.s,

not only of human but of vegetable life, fall well

Nvitnin the province of the municipal and sanitary

engineer. The source and causes of disease and of

feeble health are becoming better understood : and
since prevention is admittedly better than cure, the

training and ultimately the appointment of men
capable of grajjpling and solving the difficult problems
that arise becomes the chief duty of our municipal
councils.

The importance of tliis training has been rccog-

ni.sed, so far as sanitary engineering is concerned, in

the arrangements of the Royal Charter granted in

1905, constituting the Victoria University of iNIan-

chester, which contains i)rovisions' for the establish-

ment of a Faculty of Technology. In giving effect

to these provisions the court of the univer-

sity and the city eounc'l nnitually agreed to the

inclusion in the faculty of certain departments of the

Municipal School of Technology, one of which ilc-{

partments was that described in the Calendar as'

municipal and sanitary engineering. Students of the

department are therefore now prepared, certain

preliminary conditions being complied with, for the
degree of iBachelor of Technical Science (B.Sc.Tech.).

or that of Master of Technical Science (M.Sc.Tech.),

and may proceed to the degree of D.Sc.

The course leading to the degree of B.Sc.Tech. in

Sanitary Engineering includes drainage and sanitary
appliances, sewerage and sewage disposal, road con-
struction, hydraulics and water supply, and the
chemical examination of water and sewage. The
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course fiirtlier iiieliules the theory of .stniclures,

principles of building construction and ventilation,

surveying and levelling, properties, strength and

testing of materials, and the study of the sciences

(iticluding mathematics) directly applicable to jnuni-

cipal and sanitary engineering.

The course covers 4hree years, and may be ex-

tended for special research to a fourth year. The

corporation award valuable scholarships in connec-

tion with this part of the training.

PRACIICAI. WORK.

The value of actual contact with the everyday work

of the engineer has not been overlooked. Various

kinds of works in course of construction and in ordi-

nary working conditions are visited, and the expla-

nations of the engineers in chafge always prove very

acceptable to the students. At the present time

seventeen students of municipal and sanitary engi-

neering from the Manchester School of Technology

in charge of two fully qualified instructors are housed

in three tents near Hellifield (on the Midland Eail-

way, 50 miles from Manchester). They are engaged

on an intricate survey of river and farm laud of

about 20O acres in extent. The work done in the field

will be completed by each man when the students

return to JIanehester. The study of meteorology and
its application to questions of w-ater supply, drainage

and sewerage also receive practical attention.

The attendance and interest shown at the recent

International Koad Congress is suflBcient evidence

of the enormous amount of attention that is now
given to the efficiency of road and street construc-

tion; and the time occupied in obtaining evidence

and experience by members of the Koyal Commission
appointed to inquire into the question of sewage
disposal is sufficient indication of the complex
nature of that section of municipal and sanitar.v

engineering. These are only two of the many parts

of that branch of civil engineering, but they are

sufficient to justify special arrangements for training

engineers who intend to devote their energies to the

general improvement of our streets and roads, and
the treatment and disposal of wast* matters and
sewage, which are so largely concerned with the con-

servation of public health.

Briefl.v, the training may be divided into four i^arts:

(a) General education; (b) a sound knowledge of the

fundamental principles of engineering; (c) speciali-

sation; (d) practical experience.
Members of professional institutions should see to

the training of future members, and give them the

benefit of their experience and assistance ; but there
is one side of the question which should not be
omitted from a paper of this kind—namely, the
admission of pupils to the offices of engineers. The
offices ma5' be divided into three classe.?—those of

civil engineers in private practice who make a spe-

ciality of municipal and sanitary engineering work

;

firms in private practice who also hold public appoint-
ments; and engineers who devote their whole time to

the service of local authorities. No difficulties re-

garding admission exist when vacancies occur in the
first^named two cases, or even in the last mentioned
when the engineer is allowed to take pupils into his
office.

Man.v local authorities do not ofier facilities for

the future members of the profession to acquire prac-
tical experience, and the scheme for giving a univer-
sity training, combined with office experience, to

such men is, therefore, not possible in such eases.
Many of the local authorities referred to carry out an
enormous amount of valuable work of a highly tech-
nical character, so that it is a serious loss to the
profession, and to the piiblic generally, when young
engineers cannot receive a sound training and gain
experience by entering public service under the
tutelage of the chief engineers of the authorities, who
have in hand the administration of enterprises deal-
ing with the maintenance of public health.
Surely some arrangement should be possible to

overcome the difficulty, and thus add to the efficiency
of the scheme in the education of engineers. The
local authorities would have the services of the pupil,
and the pupil would have the advantages resulting
from constant contact with good office routine, and
with work of an extensive and important character
under the guidance of the chief engineer, who would
be paid for this important service by the puj)il. All
interested would benefit by tlie adoption of a wider
policy for the training of the municipal and sanitarv
engineers of the future.
Local authorities are, I believe, generally more

willing to assist than desirous of retarding the eflorts

of individuals to improve the standing and reputa-

tion of tliose who endeavour to acquire knowledge of

a practical character, and for the benefit of the public

I would appeal to th'fem to give these necessary

facilities. Tlie appointment of public officials on

the results of examinations may perhaps have some

disadvantages, but at least they satisfy one condi-

tion, in that they remove the difficulties often ex-

perienced by officials and private members of muni-

cipalities, who are sometimes pressed to give prefer-

ence to applicants who are friends of interested

parties. The whole matter is deserving of carefvil

consideration by those who desire efficiency in engi-

neering as applied to public health.

THE NEED FOR A ROAD CONSTRUCTION

"NOMENCLATURE."

In reading through the voluminous " reports" sub-

mitted to the late International Koad Congress one

cannot help being struck with the great need that

exists for some road construction nomenclature or

glossary of terms. Take, for instance, the various

layers of which, a rarriagew;iy is formed. The follow-

ing terms are used : Foundation, Bottoming, Bottom
Layer, Bottom Coiuse, Hardcore, Foundation Course,

Substructure, Lower Layer, Subgrade, Second Course,

Strength Course, Strength Crust, Sub-crust, Super-

crust, \Yearing Crust, Crust, Road Crust, Wearing
Surface, Surface Crust, Coating, Surface Coating, Top
Crust, Top Coating, Upper Crust, Surface, Blanket-

ting, Sheeting, Carpeting, Face, Top Face, Flush Coat,

Metalling, Coat, Seal Coat, Shell. There may be

others, but surely thirty-five names to distinguish

from four to five different layers is unnecessary, and
it would greatly simplify matters if some agreement
could be come to as to the distinguishing names of

the various layers of which a road is formed, liven

the application of tar to the surface of a carriageway

is variously described as follows: Tarring, Tar Dres.s-

ing. Tar Painting, Tar Spreading, Tar Spraying, Tar
Treating, Tar Coating, Tar Surfacing, Tar Varnishing,
Surface Tarring, Top Dressing, Flush Coat, Topping,
Superficial Tarring, and a curious instance where the

tar surfacing is called the Squeegee Coat! Surely it

is time that we shotild be able to distinguish the jro-

cess by fewer names.
A large number of instances might be given where

the number of names applied to the same thing might
be quoted. Is, for example, the channel a gutter, a
water table, a watercourse, a kennel, or a gully ? The
last word is always improperly u.sed to designate
a "guUey pit." Road experts are also somewhat
exercised in their minds as to what is asphalte (some-
times improperly spelt asphalt) and as to what is

bitumen. The American road experts have raised
most of the confusion, as the Imperial Dictionary
very clearly defines these two natural products.
Then, again, some new words have lately been intro-

d\iced, such as Resilient, Wavey, Bleeding, Crusher
Run, and the like; so that the need for nomenclature,
or a glossary of terms, is very evident. Tlie Engineer-
ing Standards Committee have done excellent w-ork
in standardising our road metal ; if they can success-
fully grapple with a standardisation of road terms,
we should be more than grateful to them.

Medical Officer and Building By-laws In his annual
repoil, Dr. W. G. Gray, medical officer of health to
the Holsworthy Urban District Council, urges that
that authority should provide a number of houses,
and pleads for a modification of the building by-laws.
" It should be possible," he writes, " to make the
by-laws a little more elastic, so as to allow something
to be built which would be between the perfect struc-
ture, which is the aim of modern by-laws, and the
tumliledown, unsanitary dwellings people are com-
pelled to inhabit."

Trees in Public Thoroughfares.—Touching, in his
latest report, on the subject of trees in public thorough-
fares, Mr. O. Claude Robson, engineer and surveyor
to the Willesden Urban District Council, remarks that
great opposition is often offered against any removal
whatever of trees, but, on the other hand, too much
planting may be administered, to the detriment both
of the health and comfort of the community. While
the foliage of a certain number of trees may be appre-
ciated, it does not follow that this should eventuate
in planting a forest around and within the town.
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MUNICIPAL ENGINEERING IN NEW SOUTH WALES.

RECENT IMPROVEMENTS IN SYDNEY.

Sydney, New South Wales, has made very consider-

able strides municipally within recent years. During
the jiast seven years the city council has been going
in for extensive "resumptions" of properties for the

purpose of remodelling congested residential areas and
of widening important streets. &c., and the amount of

money involved in these undertakings is approxi-
mately £2,500,000. This will give an idea of the pres-

sure of work, (outside ordinary routine work) that has
latterly devolved upon Mr. William M. Gordon, the

city surveyor, and his staff, for the whole of these

.schemes have been worked out and developed by the

city surveyor's department. As instances among many,
there has been the widening of Parramatta-road, in-

clndincr the erection of a reinforced-concrete retaining

wall, wood blocking, and so forth, at a cost of £23,000,

the widening of Oxford-street, at a cost of £30,000, and
the formation of a new roadway—Sir John Young-
crescents—from Wooloomooloo Bay, with drainage, &c.,

at a cost of £22,500.

Mr. Gordon's department has also, within the past

THE OCCURRENCE OF THE FRESH WATER ALGA

(PRASIOLA CRISPA) ON CONTACT BEDS AND

ITS RESEMBLANCES TO THE GREEN

SEAWEED (ULVA LATISSIMA)."^

By E. A. Letts, d.sc.

In the autumn of 1902 patches of a green growth
made their apijearance on some of the lower contact

beds which had been installed for experimental pur-

poses in the outfall works at Belfast, and by the

spring of the following year these had developed into

large patches of what had all the appearance of

Ulva lalissima, a seaweed which occurs in enormous
amount in Belfast Lough, and by its decomposition
on the shores of that sheet of water has occasioned
a most extensive nuisance which has led both to

litigation and prolonged inquiries, partly by the Bel-

fast Corporation and partly by the Royal Commission
on Sewage Disposal.

The author is informed that a similar nuisance
from the same seaweed occurs at Exmouth, and that

OYDNEY t_lTY SURVKYOR S I'ST.^IT.

(The city surveyor Mr. Wm. M. Gordon, is among those seated—the fourth from the left of the picture.)

few years, prepared plans and specifications for, and
supervi-sed the erection of, two refuse destructors—one
containing eight and the other six cells. The total

number of employees in the department, exclusive of

official staff, is 456. The area of the City of Sydney
proper is 3,1G« acres, and the length of the streets and
lanes is about 134 miles.
The numerical .strength of the city surveyor's staff,

it will be perceived frofli the accompanying plioto-

grai)li, is not small, and conveys an idea of the extent
of municipal engineering and surveying work in the
premier city of .Australia.

Public Health Law.—This concise little work* has
been prepared mainly for the use of all concerned in
local government work who may find the larger books
too elaborate. In twenty chapters it covers the
ground sufficiently for its purpose, including such
matters as highways, but omitting rating, elections,
&c. For students it should be of assistance in pre-
paring for examinations in Public Health Law,
while the practitioner will find its arrangements well
suited for easy reference.

—

The Law Times.

• A Manual for Municipal and County EngiDeers and Surveyors, Town
Clerks, Clerks to District Councils, and other officers and members of
local authorities. By S. (J. Turner, of the Middle Temple, Barrister-at-
Law, I.M.I.O.I., Ac. London : St. Bride's Presa, Ltd, Price lOs. «d.

both the g'rowth of the seaweed and the nuisance

arising from it have recently increased. On sub-

mitting the green vegetation found on the contact

beds at Belfast to a botanist, it was pronounced by
him to be r7ra lalissima, and appears as such in

Apiiendix VI. to the Fifth Report of the Royal Com-
mission on Sewage Disposal; but the i-emark is there

made that in 1904 " some at least of the seaweed was
now found to consist of a species of Enleromot-pha,"

identified as the latter by the same botanist who
(ironounced the 1902 growth to be Viva.

It was only in 1909 or 1910 that this supposed sea-

weed was identified by Mr. A. D. Cotton, of Kew
(who was making a botanical investigation of the

seaweeds in Belfast Lough for the Royal Commission
on Sewage Disposal), as the fresh water alga, Prasinhi

iri.<pa, the identification lieing made from a pressed

specimen prepared by the author in 1903-1904. The
matter remained almost forgotten until the autumn
of 1912, when Mr. Colin Frye, one of the officers of

the Royal Commission on Sewage Disposal, sent the

author a box of a green growth from the contact
beds of the Harrow sewage works in the belief that

it was Z'lva lati.^sima (of which he had already con-

siderable experience when making investigations for

• Prom a paper read at the Exeter Congress of the Royal Sanitary
Institute.

F.
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the Royal Commission at Belfast). The author, how-

ever, at once realised that this growth was not T/h-a.

but Prasiola, and the exact botanical identification

followed a few days later in a communication from

Mr. Cotton.
In a later letter fromJCew, Mr. Cotton has kindly

given the following particulars regarding the alga

in question:—
" Habitat.—In the filamentous form it is abundant

in towns in spring, in parks, and at the sides of damp
paths, foot of walls and houses, especially in spots

soaked with urine. But it is also found in paths in

woods, on mountain slopes (there are fine specimens

from Snowdon in the herbarium here), and it is

partial to the old thatching of cottages. Under cer-

tain conditions it assumes the foliose crisped form,

probably where nitrogenous supplies are abundant.

I can find no definite observations on this point."

The most interesting feature to the author as a

chemist, in regard to this alga, was the remarkable

amount of nitrogen which he found in such speci-

mens as he examined. In the sample obtained at

Belfast this amounted to 8-94 per cent of the dried

material, which is almost as high as that contained

in dried meat (10-5 per cent), and higher than that

contained in dried cheese (7 per cent). Whereas
among vegetable products peas contain from 4 to 4i

per cent, the highest amount found in ordinary sub-

stances of a purely vegetable nature.

The author next examined the sample of Prasiola

from Harrow. Having dried some of the carefully

washed fronds, the nitrogen which they contained

w^as determined, and was found to amount to 7"22 per

cent, so that, while still high, it was materially

lower than the Belfast sample.
The idea then occurred to him of investigating the

powers possessed by this alga of assimilating com-
pounds of nitrogen, in the same way as he and his

colleagues had found in the case of Viva—namely,
by measuring a certain area of that seaweed and
immersing it either in sewage polluted sea-water, or

sea-water plus a definite proportion of a simple in-

organic compound of nitrogen, such as an ammonium
salt or a nitrate, only in the case of Prasiola, whicli

is a fresh-water growth, it was, of course, necessary
to substitute fresh for salt water.

In order to perform these experiments it was
necessary to obtain fresh suijplies of Prasiola, and
in this connection the author would express his
thanks to Mr. .1. Percy Bennetts, the surveyor of

Harrow, who has been so good as to furnish him
with such quantities of that alga as were necessary
for his investigations on this point.

Certain preliminary difficulties attended these ex-
periments, which were not experienced in the case
of Ulva, for, in the first place, that seaweed grows in
fronds of such large size that it is easy to measure
off a given area, and to cut the latter out from the
whole frond, and also the seaweed as it occurs in
Nature is quite clean, except for a few shellfish,
which are easily removed. But Prasiola is different,
or at least such samples as occur on contact beds.
In the first place, the alga as received was always
infested by those small organisms looking like
particles of soot, familiar to all who are acquainted
with contact beds, and are called Podura a/jualira.

The fronds also swarmed with minute worms (identi-
fied as young earthworms by Dr. Gregg-Wilson,
Professor of Zoology in the Queen's University of
Belfast). Both of these were very difficult to" get
rid of, owing to their lurking in the folds of the
Prasiola, and careful handling was essential during
the repeated washings to which it was necessary to
submit each frond before these two classes of organ-
isms were got rid of.

An even greater difiiculty was experienced in mea-
suring a definite area of the Prasiola, and all that
was possible was to float the washed fronds on to a
sheet of glass of the given dimensions, until it was
covered. The measurements thus made are at best
very rough approximations, owing to the folds in
the fronds, which in most cases could not be smoothed
out without fracture. It may be mentioned that in
the experiments on the absorption of ammonia by
riva it had been ascertained by the author and his
collaborators that the rate of absorption followed a
definite physico-chemical law known as that govern-
ing the so-called " monomolecular reactions," which
in this particular case may be stated as follows:
" The rate of absorption is constantly proportional
to the concentration of the ammonia present."

The following experiments were performed with

Prasiola:—
ABSOnPTION OF AMMONIA.

(1) Area of alga fronds about 50 sq. in. Solution

of ammonium-chloride in ammonia-free distilled

water of strength equal to 1-4 parts per 100,000

nitrogen. Volume of solution, half a litre. In

twenty-four hours all the ammonia had disappeared

from the solution.

(2) Same area of alga and same fronds which had

been washed with tap-water and had remained for

twenty-four hours exposed to air in a moist condi-

tion. Solution of ammonium-chloride of twice the

strength used in No. 1. In twenty-four hours about

one-third of the ammonia had been absorbed, and in

seventy-two hours 42 per cent.

(3) Fresh sample of Prasiola. Area of fronds 100

sq. in. immersed in a sample of Belfast sewage

(abnormally weak owing to unusually heavy rain).

Xitrogen as free ammonia only '3 parts per 100,000.

Volume one litre. As this experiment was com-

menced on a Saturday, the solution was not examined
until forty-eight huurs later, when all the ammonia
had disappeared.

It may be mentioned that in the experiments witli

rii-a the strongest solution used contained I'loS

parts per 100,000 of nitrogen as ammonia, and that

only 86 per cent of this was absorbed by 100 sq. in.

of the seaweed in twenty-four hours, so that Prasiola,

in spite of its relative thinness (for it is far thinner

than Ulva), would appear to absorb ammonia with

at least the same rapidity as Ulva.

The following experiment was made on tlie absorp-

tion of nitrates: Area of alga 100 sq. in. Solution

used, potassium-nitrate to distilled water of strength

equivalent to 14 parts of nHric nitrogen per 100,000.

Volume of solution 1 litre. Amount absorbed after

one day and night, 37 per cent ; after two days and
nights, OO per cent ; after seven days and nights, 90

per cent.

In tlie experiments with Ulva, it has been found
that in a given time the same area of seaw^eed

al)sorbed about one-third of the nitrogen when pre-

sented to it in the form of nitrate, as it did when
the nitrogen was juesent in the form of ammonia.
That would also seem to be the case witli Prasiola, if

the results of a single experiment can be relied on.

The author has not had time to further investigate

Prasiola, liut he believes that the observations which
he has been able to make on it are sufficient to

prove its resemblances to the green seaweed Ulva
laliisima, not only in appearance, but also in its

powers of absorbing inorganic compounds of nitrogen,

such as ammonia and nitrates.

ROAD BOARD GRANTS.

A RURAL SURVEYOR'S COMPLAINT.

Regret is expressed by Mr. Robert C. Cordon in

his seventeenth annual report as surveyor to the!*

Belper Rural District Council that no part of the
funds distributed l\v the Road Beard for improve-
ments to highways in Derbyshire appear to be
granted to the smaller authorities. The fact of desir-

able necessary improvement having to be supported
by the county authority. Mr. Cordon observes, pre-

cludes any likelihood of public benefits accruing to

either rural or urban authorities. He proceeds to

suggest that when it is considered that between
January 1st and March 31st of this year grants
totalhng £237,199 were made by the Road Board to

coimty councils and other highway authorities, it is

certainl}' not an advantage for a rural or urban
authority to be compelled to obtain the recommenda-
tion of a county stirveyor before any grant is con-
sidered. " In the case of Derbyshire," lie adds, " I

believe I am correct in saying practically the w-hole
grant to the county is retained by that authority.
It must be borne in mind many miles of your roads
are subject to a traffic quite as heavy as the main
roads, and until the Road Board consent to take, and
deal with applications on their merits, from any
highway surveyor ^not necessarily a county surveyor),
the benefits the travelling public look for will never
be obtained."
During the year covered by Mr. Cordon's report the

total cost of maintenance and improvement of the
Belper rural district highwavs was t5,115. or
£31 lis. 6d. per mile.
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Third International Road Congress.

HICKWAY AUTHORITIES: FUNCTIONS OF CENTRAL AND LOCAL AUTHORITIES.

The question as to who should be the authorities

in charge of the construction and maintenance of

roads, and what should be the functions of central

and local authorities, was considered by the section

of the congress which met at the Surveyors' Institu-

tion under the presidency of Mr. Robert Todd.

Mr. Ree.s Jeffreys, general reporter, said this im-

portant question of roads resolved itself into three

divisions—(1) Wlio should make the roads, (2) who
.should pay for the roads, and (:j) who should spend
the money that was raised. They were dealing here

with the question as to who should spend the money
that was raised by Imperial taxation or other means
for the maintenance of the highways of this and
other countries. In the appendixes of the report

they would find very complete information as to the

various systems in force. He found that the reports

of the representatives showed a univer.«al tendency
in threedirections. These three directions were—Greater
centralisation and increased State control, the establish-

ment of larger unions for highway administration,
involving tlie abolition of small highway authorities,

and higher salaries and better organisation so as to

.secure qualified engineers and administrators. These
were the conclusions which appeared in the reports,

and he had, in dealing with thcin, endeavoured to be
as impersonal as possible, and to keep in check his
own views. Belgium wished to press centralisation
to a greater degree than any other country. The
Belgian reporter would not be happy unless all the
roads, not onl.v the main roads, but also the country
roads and the town roads, were in the hand.s of one
authority. The representative of France, where, of

cour.se, over the principal roads a great deal of
centralisation existed, did not go .so far as his Belgian
colleague in desiri.ng an extension of the power of
the State. In the United States of America the re-

porter showed that there was a movement in the
direction of increased State control. The United
States took a great deal of their constitution from
this country, and at the time when the forms of
frovernment in the United States were moulded in
this country there was excessive decentralisation.
Every little parish maintained its own roads, and
they wo\ild find that that great decentralisation was
taken from this country and i>lanted in the United
States. In most of the States of the Union, especially
the populous States where traffic was growing, there
was a tendency towards centralisation. Of course,
most of the States were in themselves large countries,
and one could put the Ignited Kingdom into some
of them. He found that the best roads were in the
State of iMassachusetts, and there State control
existed to a much greater extent than in anv other
State. The State it.self maintained the main roads.
Mr. McLean said that road building in Canada was
a local function. The German writer also came to
the same conclusion, and put the matter verv dearlv
when he said the work should be in the liands of
trained and experienced road surveyors. The ten-
dency of small communities was to employ as their
engineering adviser a man who had not had proper
engineering training. He thought he could show
that the authorities did not take up this work because
they wanted to, but under the pressure of circum-
stances. The smaller authorities had not sufficient
financial resources to enable them to reconstruct the
roads for the requirements of modern traffic. The mili-
tary nations of Europe took the first step under the pres-
sure no doubt of military considerations, and he had
.shown that in countries such as England, the United
States, Canada, and Australia, where local govern-
ment was an inherited tradition, and the sacred right
to govern or misgovern themselves as thev pleased
had been almost a creed, the authorities liad taken
up tliis work reluctantly. Referring to Mr. and Mrs.
Sidney Webb's book, "The King's Highway," he
said that this showed the struggle that had gone on
in the direction of larger authorities. It was too
large a question to deal with there, and in passing
one could not attempt to deal with the question of
highway administration in England unless they had
made themselves acquainted with the facts that Mr
and Mrs. Sidney Wel)b had lut together in n uw-\

fascinating form in the volume to which he had re-

ferred. His general conclusions were:—
(1) The system of road administration in any

country must be in harmony with the general
system of government prevailing in that country
and the political genius of its people. It is impos-
sible therefore to lay down any general rule of
universal application as to the extent to which the
road organisation of any country should be central-
ised or decentralised.

(2) In countries where maintenance of roads by
local authorities has hitherto been the prevailing
system, the modern engineering problems of road
construction raised by the increase of motor traffic

are creating a tendency to greater centralisation,
and it is desirable that there should be a further
development of State assistance and supervision.

(3) In those countries where centralised systems
of administration already exist, it is desirable that
those systems shall be developed and perfected.

(4) A principle that can be laid downi as of uni-
versal application is, that the unit of highway
administration shall be sufficiently large and com-
mand sufficient resources to employ and adequately
remunerate a competent administrative, engineering
and accounting staff.

(5) It is desirable that the engineering staff shall
be organised on a national basis, and shall cons-ist
of:—

(n) Chief engineers having jurisdiction over the
area which shall be selected as the irait of
administration.

(h) Divisional engineer.s in charge of divisions
of the unit, and responsible to the chief engineer.

(r) Assistant engineers recruited by examina-
tion from engineering students who have received
a practical training, following upon a good
general education and an engineering education
at some recognised engineering school or univer-
sity. Promotion shall be by merit.

It would be seen that these proposals were a great
departure from preconceived ideas, and it was evi-
dent that changes were taking place in this country.
If they would look at the legi.slation of the latter
part of the eighteenth century and the beginning of
the nineteenth century they would see that at that
time it was believed that any body w^as competent to
make a road, and consequently the parishioners used
to choose who should be their surveyor every year,
and from that it was thought that most Englishmen
had an inborn aptitude for making a road. Under
modern conditions the construction of a road had
become a task that required a man who had been
properly trained, and it was work that should no
longer be left in the hands of amateurs.
Mr. Walter Emden, delegate to the Metropolitan

Paving Committee, said he was in general agreement
with the reporter, and he thought that it was advis-
able that a resolution of this description should be
carried. In this country, at all events, his knowledge
of dealing wiih local matters of this description was
not confined to London, and he thought he could say
quite fairly that for a country like England it was
a great deal better to have a local authority, and to
have that local authority upheld. He quite appre-
ciated that in having that local authority they must
lay down rules under which they could work. He
asked them to look at the roads of other countries,
and he asked whether there was any gentleman re-
presenting any other country who "would not say
that the roads in this country were not better than
in many countries. If they would take our roads,
not only the main roads, but the secondary roads
and the third class roads, they would say that they
were in better condition than in almost any country
in the world. This had been brought about by the
local authorities. He did not think it advisable to
lay down regulations that it was advisable or neces-
sary to interfere with the local authorities in Eng-
land to the extent indicated in the resolutions. He
hoped that they would allow each country to do the
work in its own way.

^^r. Si.;v.M(iun Wtlt-Lvms, on behalf of the Rural Dis-
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trict Coxincils Association, moved a series of amend-

ments' to the general conclusions. They were:—
Paragraph 2.—To leave out all after the word

creating,'' and substitute therefor "creating a

demand for greater centralisation in the belief that

tliis will tend to greater expenditure on the roads,

but in the opinion of this congress it is not desirable

that tlie maintenance of the roads should be vested

in a central authority, but should be decentralised

as far as is consistent with good admini.^tration, and

tliat assistance should be given by the State con-

tingent on the roads being maintained up to a pre-

scril)ed standard."
Paragraph 4.—To delete the words " administra-

tive engineering and counting."

Paragraph 5.—To leave out all the words after the

word "shall" in the first line down to the words
" chief engineer " in svd>section (6)

(a) Chief engineers with powers of inspections, and
report to the authority maliing grants.

{b\ Divisional engineer in charge of administrative

units.

He pointed out that the problem they had to face

in England was not quite the same as in other coun-

tries. He urged that where there was a tendency
towards greater centralisation it was desirable that

there should be a further development of State assist-

ance. While it had been said that local authorities

had an instinct for economising, he thought it might
also be said that centraUsed bodies had an instinct for

extravagance.
Sir George Gibb said he thought they might shorten

the proceedings, because he did not thinlc there was
a great deal of difference between the suggestions of

Mr. Williams and the resolutions. If the movement
was not carried too far, it probably would lead to

getting more value for the money expended, and thus
lead to economy. There was a tendency towards cen-

tralisation, and he suggested that Mr. Williams should
leave the resolution standing—(" No !

")—up to a cer-

tain point. He was against the maintenance of roads
being vested in a central authority. He was a great

believer in the responsibility being placed upon the

local authority which had local interests, and he
thought they would make a very great mistake in
England if they departed from what was the founda-
tion of the highway system.
Lord Steachie, referring to a statement that cen-

tralisation would not have the effect of increasing ex-

penditure, said his own experience was that the more
centralised they were, and the fartlier they were from
the place where the business was carried on, the more
expensive it became.
Mr. Clarence Kenvon (United States) said that tlie

debate had been carried on with a delicacy and tem-
perateness that would not have obtained in his own
country. (Laughter.) They would have been shaking
their fists at each other. (Renewed laughter.) There
were forty-six States in the Union, and each State
had its set of officials and its local authority. There
was very little money left for the roads, and althougli
the States were demanding that the Union of States
should contribute to the upkeep of the roads, they
contended that they must still have their local autho-
rities, and they objected to automobiles going over
the roads. Speaking of his own State—Indiana—he
said its area was about 33,0(X) square miles—about half
the size of England. They had ninety-two counties,
and each county had its own set of road officials. In
that little State there were 6,500 road officials, each of
whom was drawing a salary from the pockets of the
ratepayers. There was a danger in extreme localisa-
tion as well as in extreme centralisation, and he
thought the solution of the difficulty lay between the
extremes.
Mr. Eees Jeffreys said he was as much opposed

to the roads of this country being administrated by
a central authority as anyone. He sucgested that the
form of amendment was not suitable for an inter-
national congress, and it would not be worthy of that
meeting if they adopted it. He was willing' to go a
very long way to find a form of words that would
express the feeling of the meetimr. As general re-
porter he knew the views of other nations on this
subject, and therefore he could not reconunend themeetmg to adopt the amendments. If thev did adopt
thein they would be going in the face of the fiftv
nationalities that were represented at that con-ress"
The amendments were adopted bv overwhelming

majorities, and the conclusions as amended were
approved.

The subject dealt with under question 8 is not of
such a nature that the individual reports can be

summarised effectn ^\y^ either with a view to pre-

senting skeCcll^^ "5. the conditions in different

countries or in siiC}} * manner as to lead up to useful

comparisons. We firr^; accordingly, that the general

reporter has grouped significant paragraphs under

different heads in order to give some idea of the state

of opinion in different countries, and has indicated

in a summary of about three pages the nature of the

existing system in each of ten countries, and the

recommendations of the reporter. In another sum-
mary he gives, briefly, the nature of the organisation

adopted for the engineering staffs engaged in road

maintenance in nine countries. A third summary
outlines the main provisions of recent Acts passed by

Canadian and Australian Provincial Governments.
Appendix IV. shows in which of the English and
Welsh counties the rural "main" roads are main-

tained directly by the county surveyor's depart-

ment, and which are maintained by contract

or partly by contract and partly by the county

surveyor's department. Appendix V. is a table

of nearly eight pages, showing, for a large

number of states and provinces, the number and
description of the highway authorities, and the classi-

fication of the roads. Appendix VI. gives lengths

of roads, classified according to the character of their

construction, total annual expenditure upon con-

struction and maintenance, and sources of revenue
for a considerable number of countries. Appendix
VII. gives the numbers of motor vehicles of different

classes for about forty-two different states and pro-

vinces. Appendix VIII. is a table of highway sta-

tistics in the United States of America, specially

prepared by Mr. P. D. Sargent, acting director.

United States Department of Agriculture, Office of

Public Roads.
Xo more can be attempted here than to indicate

briefly the scope of each of the papers submitted and
that of the contribution of the general reporter.

ROAD ADMINISTRATIOX IX GERMANY.
By H. CASSIXONE. Grossh. Bad. Oberbauret und

Mitglied dea Oberdirection des Wasser rmd
Strassenbaues, Karlsruhe.

The author describes the highway systems of the

different states and provinces in the German Empire.
The areas of the provinces of Prussia vary from
15,690 square kilometres (not counting Hohenzollerii.

1.142 square kilometres) to 40,306 square kilometres.

The areas of the other states range from 3,610 to 75,870

square kilometres (not counting a few small states). The
populations of these states and jjrovinces range from
about 420,000 to nearly 6,000,000. Those provinces of

Prussia which have handed over their roads to the
local authorities have a total population of over
12,000,000. In the Western Provinces of Prussia, on
the other hand, and in the larger States of the Bund.
the tendency is to obtain control of the maintenance
even of the by-roads. The author recommends Ihe
establishment of a single road authority in each
state or province. This principle, it may here be
suggested, may be called the "multiple-unit" system,
to distinguish it from those systems in which there
is national control of the chief main roads, or some
measure of national control of all roads, as well as
to distinguish it from those systems in which the
units are smaller, and those in which different classes
of roads in the same area are managed by different
authorities.

ROAD ADMINISTRATION IN BELGIUM.

The author treats separately of the state roads and
of the provincial and parish roads. The provinces
have their own stags, independent of the Ponts et

Chaussees, and usually inferior as regards organi-
sation and qualifications. In most of the provinces
the appointments of engineers are held by "civil
engineers, mechanical engineers, or the assistant
engineers, possessing at the most the diploma of

field-surveyor." The summary of the reporter-
general, in Appendix II.. does not seem to include a
reference to these provincial staffs, and only the
state roads are included in Appendix V. M. Dubosch
is in favour of a national system of roads in one
organisation, and he shows how this could be effected

without any sudden or violent administrative change.

ROAD ADMINISTRATION IN BULGARIA.
By S. CHR. GTTECHOFF. General Secretary of the

Koyal Ministry of Public Works, Bulgaria.

The author points out that the management of roads
is now ftilly centralised in Bulgaria, under the law
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lit' .IiiiHiiiry, 1900. The oigciiiisatioii is similar to tluit

of France, tlioiigli the iiroeednre lias heen simplified.

AH roadmen " must he well educated." and tlio

standards of education for otlier employees and for

oflScers are fairly high. Tlie author favours full

centralisation, the inspectors not being in a separate

organisation, but having some liberty of action.

ROAD ADMINISTRATION IN CANADA.

The author points out that highway organisation
in Canada is in the formative stage, with a tendency
towards centralisation. He deals with the elements
of the organisation of higliway systems, mainly from
the intellectual standpoint. He favours a " wise
union " of diffused and centralised authority, the

state or province having control of national or pro-

vincial roads, inve.stigation, instruction and leader-

ship.

CENTRAL HIGHWAY AUTHORITIES IN THE
UNITED SaiVTES.

.\fter a brief introduction indicating the part played
liy State higliway organisations in the United States,

the author traces the development of State highway
laws in New Jersey, iMassachusetts, Connecticut and
New York State. Thirty-seven out of the forty-eight

states have some form of State-aid law. The author
concludes that " it is hard to understand why the
citizens of every State do not demand centralised
control over the expenditure of all road funds along
lines similar to those followed in New York State
during the last four years." The road mileage of

this State is about 79,000, a little more than half that
of England and Wales.

LOCAL HIGHWAY AUTHORITIES IN THE
UNITED STATES.

The author describes the highway organisation of

St. Louis (750,000 inhabitants, 61-4 square miles). He
gives an outline of his views of the various divisions
of v/ork, with the necessary qualifications and character
of the men in charge, in order to have a successful
operating department. He recommends a separate
organisation of engineers for bridge work, and a sepa-
rate bituminous division. He makes no recom-
mendations as regards rural highways or State organi-
sation.

ROAD ADMINISTRATION IN FRANCE.
By E. MAEION, Inspecteur G^n^ral des Pouts et Chanss^es.

The first twenty pages of this report consist of a
description of the it'rench system. An attempt to

summarise it would only add one more to the many
unsatisfactory descriptions of this system which are

to be found in various books and reports.

The author concludes with a discussion of the ad-
vantages and disadvantages of centralisation and
decentralisation—mainly, however, a statement of

"certain results arising in France from the co-exist-

ence of both sy.stems." He considers that an element
of great importance is the. full control and manage-
ment of a system of national roads by the central
department, and that the co-existence of central and
decentralised services has produced excellent results
in France.

THE BRITISH MAJORITY REPORT.
By H. H. COPNALL, Clerk to the Nottiughamshire County

Council, assisted by notes contributed by the
Et. Hon. R. C. MUNEO FERGUSON, M.P., Convention

of Royal Burghs;
Sir A. B. HEPBURN, Bart.. Association of County

Councils of Scotland;
J. HODGKIN, M.I.E.E., Hon. Secretary, North Eastern

Automobile Club

;

T. H. B. HESLOP. County Surveyor, Norfolk;
J. E. JAEEETT, Town Clerk, Southport.

The report begins with a review of the history of

highway administration in England and Wales, and
the situation at the present day is outlined. Seven
advantages of centralisation are stated as follows:—

(a) Local authorities, who derive little or no benefit
from long-distance traffic, would not bear the
full expense of maintaining the roads over which
such traffic is conducted.

(6) The enlargement of the area of taxation would
be more equitable.

(c) Main roads throughout the country would be kept
up to a uniform and high standard of excellence.

(d) Such roads would be widened and improved in

order that they may be suited to the through
traffic upon them.

(') iOxpcriments as to material, &.C., would be con-

ducted on a large scale, and would not be of

local interest merely as at i)re.sent.

(/) Economy in the ))r<ivision and use of expensive
machinery and plant for the puri)Ose of road

repair.

((/) The establishment of a central ollice.

The disadvantages of centralisation are stated

(rt) The danger of oflicialism.

('/) The absence of local information and knowledge
of local requirements consequent upon the
apathy and indifference of local authorities.

The authors do not discuss the effect of making the
county tlie autliority for all roads in its area, as

regards (a), {h) and (f) under "advantages," now the

extent to which the functions of the Road Board cover
(<•). Under " disadvantages "

((/) is hardly intelligible.

Four classes of roads are proposed—national, county
main, county district, and local; Exchequer grants
to be made towards the maintenance of the first two.

Extracts from the report of the Royal Commission
on Local Taxation, 1901, the Departmental Committee
on Highways, 1903, and the Joint Select Committee
on Local Government, Financial Adjustment, 1911, are

given in Appendix 11.

MINORITY REPORT.

In this report seven disadvantages of centralisation

are stated, which may briefly be indicated as : Too
much officialism; absence of local information ; stereo-

typing of one system ; knowledge should be centralised

and administration decentralised (John Stuart Mill)

;

I'ecent history against centralisation; proper classifi-

cation and suitable grants w-ill prevent roads from
being starved under local management; the cry for

centralisation proceeds from users of the roads for

motor traffic. The authors state that the system re-

commended by those in favour of decentralisation is

the repair of all roads within a district by the council

of that district, repayment being made on a certificate

of the county surveyor, with appeal to the Local
Government iBoard in case of difference.

ROAD ADMINISTRATION IN SCOTLAND.
By Sir A. HEPBUEN, Bart. (Haddington).

The writer of this note considers that the time has
come for a new classification of roads in Scotland

—

(1) trunk or national roads and (2) county district

roads, both being maintained as at present by the

county councils and district committees, but the

former being aided by Exchequer contributions

towards maintenance, repair and improvement.

By the Et. Hon. E. C. MUNEO FERGUSON. M.P.

The writer of this short note recommends the adop-

tion of the county as the area of Scottish road admini-

stration instead of the present areas, wdiich are parts

of counties.

By C. H. SCOTT PLUMMEE (Selkirk).

The writer does not consider that the proposals of

the majority report provide a satisfactory solution of

the problem, though they would effect an improve-
ment upon the present conditions. He considers that

the word "Local," as applied to expenditure, is mis-

leading. The persons who pay locally are ow-ners and
occupiers of land, and the effect of the proposals

would be that they would still bear the larger part

of the cost of main roads, and the whole cost of main-
taining secondary roads. The roads should be main-
tained by a tax upon all wheeled vehicles proportioned

to their weight and power, the amount collected being

at least three-quarters of the cost of maintenance.

By J. MUNEO, County Clerk, Lanarkshire.

The writer thinks that no change in the classifica-

tion of roads is necessary in Scotland, nor any change

in Scottish highway statutory law. Contributions

should, however, be made to cover the estimated ex-

penditure necessary from the use of the roads by out-

side traffic.

Experience with Road Board grants for improve-

ments suggests that a similar procedure with respect

to maintenance would be effective and convenient.

By Sir G. BINE EENSHAW (Eeufrew).

The writer agrees with Mr. Munro, and quotes

figures in support of the demand for Exchequer grants.

By Sir E. ANSTEUTHEE (Fifeshire).

The writer considers that the whole question of

Exchequer contributions to the roads bristles with
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difficulties. He regards a wheel tax a.s .sfiuml in

theory but difficult of practical applieatinn.

ROAD ADMINISTRATION IN IRELAND.

Thi.s is an appendix (IV.) to the Report. The .~y.rtein

in force in Ireland is o\itlined. It is recommended
that the expenditure on main roads shall be at the

entire discretion of the county council, and the cost

of main roads a county at large charge. Tlie district

councils should have the sole responsibility for the

maintenance of district roads, the classification of

main and central roads being settled by a central and
independent authority.

ROAD ADMINISTRATION IN HUNGARY.
By J. VON FOESTER, Technischer Eat im

Handelministerinm. Budapest.

In tliis report tlie Hungarian .-^y.stem is described.

The State roads are managed by State Offices of

Works, one in each of the chief towns of the fifty

odd counties. Each county maintains its own county

roads, but all expenditure nuist have the sanction of

the Minister of Commerce. Technical services in

connection with county roads are performed by the

State Office of Works situated in each county.

Vicinal roads are constructed and maintained by a

local commission appointed and controlled by the

chief county official, technical work being done,

sometimes by a surveyor appointed for the piupose,

but usually by the State Office of Works. Township
roads are under local control. The author makes no
generalisations, b\it seems to regard this centralised

system with local State Offices of Works as a satis-

factory one.

ROAD ADMINISTRATION IN ITALY.
By P. EIMONDINI, Engineer to the Province of Eavenna.

The road mileage of Italy is about 129,600, includ-

ing mule and bridle paths. State roads. 0,200 miles

;

provincial, 27,960: municipal, 59,50(1; vicinal roads,

mule and bridle paths, about 37,(K)0. These roads
are in the charge of the State, provincial, and nuini-

cipal authorities respectively; the last-named having
charge of vicinal roads and paths. Tlie author con-
eludes that, in view of recent consideration of the
matter, and the upshot thereof, it is not tliought de-
sirable to concentrate road management in the liands

of the State. The author supj)orts the views of the
recent congress at Florence—namely, that the mileage
of State roads should be somewhat increased, the
provincial network completed by the inclusion of

.some of the communal roads, and the responsibility
of the municipalities thus confined to roads of only
local importance. He also suggests that the State
Government should create S])ecial offices for road
administration; or, better still, a special corps of

Fonts et Chaussees who v.ould supply all the tech-
nical officials charged with the duties of road main-
tenance.

A ntFX'IS OF THE LAWS OF EXPEOPRTATIOX
IN RUSSIA.

By A. N. STOLPAKOW, Member of the Coiincil of
the Minister of Ways and Communicatious.

This report is a study of the procedure for the
acquisition of land for the purpose of making roads.
The same fundamental points have been accepted in
all civilised countries, but the methods of applica-
tion vary much and are not satisfactory. The author
gives an historical summary of Russian law and pro-
cedure in this matter. He considers that three prin-
ciples suffice to accelerate and facilitate all the for-
malities and expropriation ; expropriation should be
by Imperial Edict on the advice of the Council of
the Empire; valuation should be only with regard to
existing circumstances, and the owner should be
treated liberally during the time between the date
of occupation and the date of the award.

THE GENERAL REPORTER'S PAPER.
By W. EEES JEFFEETS, Secretary to the Eoad Board,

United Kingdom.
The general reporter finds that the papers disclose

a universal tendency in the direction of—<1) Greater
centralisation and increased State control

; (2) the
establishment of larger units for highway adminis-
tration, involving the abolition of small highway
authorities: (3) higher salaries and better organisa-
tion so as to secure for the service of the roads quali-
fied engineers and administrators.

It is difficult to understand this broad generalisa-
tion, which by' no means sums up the views ex-
pressed by individual reporters. The French reporter.

for instance, recommends neither increased State con-
trol nor greater centralisation, but contemplates witli

satisfaction the " co-existence of a centralised and
decentralised service," which "has produced in

France excellent results." Again, the German re-

porter, though in favour of a movement towards each
state or province as a centre, does not suggest that
national control of these relatively small areas is de-

sirable, and has to record that in some provinces the

l)rovincial roads are being handed over to the care of

the local authorities. The Canadian reporter, Mr.
W. X. Maclean, is very guarded in his appreciation of

the advantages of central organisation, and considers

that a "wi.se union" of both forms of control is

desirable, his idea being, apparently, that the county
should have full control of all roads not largely used
by through traffic. The Italian reporter advocates an
extension of both State and provincial road systems,
but his policy does not involve the abolition of small
lii.L'bway authorities. On the contrary, these would
" consecrate their whole time " to vicinal roads which
"have acquired during the latter years a remarkable
importance in the general economic state of the
country."

If, on the other hand, we are to regard the general
reporter's three jioints as indicating a state of opinion
wliich affords a basis for a consideration of the case
of our own country, it must be realised that the cen-

tralisation to which he lefers is, in many cases, pro-

vincial, not national. Some of the States of the Ameri-
can Union, for instance, are only small provinces in
area, population and importance. The mileage of

roads in Maine is about that of Scotland, in Massa-
chusetts or Maryland about two-thirds that of Scot-

land, the areas lieing much less in ijroportion. Dela-
ware has 3,000 miles, Rhode Island about 2,121 miles.

The road mileage of a Prussian province averages well
under 5,000 miles, and several of the German states

have mileages of only 2,000 or 3,000. Attention is

drawn to this point because the general reporter has
failed to make the distinction between national control

and provincial control, or between the case of a large

country and that of a small coimtry. He has, on tlie

other hand, contributed a u.seful study of some of the
arguments for and against centralisation, and he con-

cludes that "it is impossible to lay down any general
rule of universal application." On this question
" peoples must work out their own salvation like in-

dividuals." He strongly urges the importance of

having units of administration sufficiently large for

the effective organisation of adequate stafis, and the
necessity for an authoritative classiiicatiou of roads
as a preliminary to any modification of the present
system.

(To he conlinucil.)

INSTITUTE OF SANITARY ENGINEERS.

AUTUMN FIXTURES.

Arrangements for the following meetings and visits
of the Institute of Sanitary Engineers have been
made;—
Wednesday, August 27th.—Visit to Marconi's Wire-

less Telegraph Company's works at Chelmsford. Leave
Liverpool-street Station at 2.20. Ladies invited.
Friday, September 19th.—Meeting of members at

Manchester. Reception at 3 p.m. by the Lord Mayor
of Manchester, Sir S. W. Royse, in the town hall.
Dinner at Midland Hotel, 7 p.m.
Saturday, September 20th.—^iMeetings and visits to

places of interest in Manchester. Social gathering at
the Midland Hotel in the evening.
Saturday, Septemijer 27th.—Visit to Croydon Borough

sewage works, Beddington.
Wednesday, October 1st.- Opening sessional meeting

at Caxton Hall. Westmin.-ter, 8 p.m.

Waterproofing of Cement.—We have received from
Messrs. Kerner-Greenwood & Co., King's Lynn, a new
booklet dealing with their patented powder Pudio, for
the waterproofing of cement. The booklet is most
coni|irehensive. It shows results of tests by experts
such as Faija and Kirkaldy, which prove that the
addition of Pudlo does not adversely affect the cement
nor interfere with its setting; the tests also indicating
that both the tensile and the compression strains are
increased when Pudlo is added. Any reader can
obtain a copy by writing to the makers, whose address
we give above.
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The Institution Journal.
FURTHER PROTESTS: PROPOSALS FOR RETURN TO ANNUAL VOLUME.

We continue to receive from botli members and
associate-members of the Institution of Municipal and
County Engineers strong expressions of disapproval

of the action of tliat body in abandoning the popular

annual volume oi ' Proceedings " for a monthly publi-

cation in which trade advertisements are a iirominent

feature. A "retrograde step" is the term applied to

the new departure by a past-president, and, with a

single exception, other correspondents arc unanimous
in condenming the change.

As a subscriber to your paper for fifteen years—and
I hope for another thirty at least—may I say how
much I regret your attitude with regard to the new
journal of the Institution of Municipal and County
Engineers ? The first number may not be perfect—even
The Sukvetok is not that. The institution is surely

doing only what it should have done j-ears ago, by
having its own regularly issued journal, as other

societies have, the advantages of which are so obvious
that objections to it seem ruore on the lines of the

average ratepayer, that what was good enough for

his father is good enough for him, than what should
be expected from a progressi%e body of men such as

municipal engineers should be. In addition to giving

the papers and discussions when " fresh," and not
when ancient liistory (we are still waiting for the

papers read at the London meeting in July, 1912 !),

council meeting reports, notices, law reports, in fact

all matters coimected with the institution will be
collected together and easy for reference ; and an
objection such as that of " Caution," in your issue of

July 25th last, of his fear of throwing the journal into

the wastepaper-basket, is surely too childish to

consider. Advertisements seem a terrible wony to

some ; why, I cannnot conceive. Issued as they are,

they need not be looked at, except by those who, like

myself, think them useful for reference. Why a
member should only use a certain kind of granite

because it is advertised in the journal is reallj' too

absurd to need disputing, aud I think such a sug-

gestion is unworthy of the editor of The Sueveyoe.
I willingly admit the great service your paper has
been to the members and the profession generally, but
there is another side to the question ; this service has
also helped The Sueveyok in occupying the position

it does. I, for one, wish every success to the

journal, believing as I do it is for the good of the

members and the institution. Cheer up, Mr. Editor

;

it will not alter in any way the position your paper

holds in the respect of the members.—Robert Croome,
surveyor, Cromer U.D.C.

[We are not concerned with, nor have we com-
mented on, the excellence or otherwise of the first

issue of the new journal. Our objections relate

solely to the decision of the institution—as expressed

in the council's report—to " publish, as a newspaper
speculation, with the advertisements essential to make
such a venture pay, a periodical journal, in lieu of

the yearly volume of ' Proceedings.' " The " advan-

tages " of the step are apparently not so obvious to

other members as they appear to be to Mr. Croome,
and the suggestion that the papers and discussions

will be given when "fresh" is rather discounted by
the fact that the bulk of the proceedings at the recent

annual meeting at Great Yarmouth has yet to be
reported in the new publication. It is open to

question, too, whether it wUl meet with general

approval that transient matter like the council

meeting reports and notices should find a permanent
place in the bound volume. On the question of

advertisements we would only refer our correspondent

to the current issue of Tlie Con(rai:t Journal, in which
editorial agreement is expressed " with those members
of the institution who feel that this traffic . . . will

tend to lower the status of the profession and the

respect in which it is held." Our contemporary points

out that members of the institution, unlike the
majority of tliose of other engineering societies who
publish periodical journals, hold public appointments,
and can influence the spending of public money, and
that " an impression might easily arise among firms

supplying the many needs of municipal authorities

that an advertisement in the journal would be the

shoi-test cut to the favour of those who have the
placing of orders." Finally, the hope is expressed
that for the sake of the institution itself the retro-

grade step may yet be cancelled, or, at least, that

"the sordid and suspicious element" in it may be

dropped.—Ed. The StrKVETOK.]

I do not agree with the idea of the monthly journal.

—A. C. Collis-Adamson, assistant borough engineer,

Hfornsey.

Strongly in favour of continuing present system of

issuing "Proceedings" annually, in one volume.—
K. L. Honey, deputy borough engineer, Chatham.

I beg to add my name to the list of objectors to the

alteration in the form of the "Proceedings" of the

Institution of Municipal and County Engineers.—F.

Wilson, district surveyor, Bristol.

I strongly disapprove of the monthly journal, with

advertisements being substituted for the annual

volume of " Proceedings " of the Institution of Muni-

cipal and County Engineers, and cannot understand

why the change "has been made.—Geo. Gregson, sur-

veyor, Durham Rural District Council.

I object to the changed method of issue of the insti-

tution's "Minutes" for most of the reasons stated by

other olijectors. When under consideration at Yar-

mouth I innocently thought that the great point in

favour of the change would be that all the papers-
including the town planning papers—together wath the

discussions thereon would be issued in the first number
following the meeting. The receipt of this first number
has removed any doubt which I had on the desirability

of the change.—J. Rowbottom, deputy borough engi-

neer, Ashton-uuder-Lyne.

I feel sure that the opinions published in the current

Surveyor are typical generally of the membership of

the institution respecting its journal. While the

annual volume had its disadvantages, sixteen issues

per year of the " Journal " possess many more, for it

is neither permanent nor convenient. The immediate

needs of the members were ably met by your reports,

and I am sure that the desire for communication has

had your co-operation at all times. The step taken

respecting advertisements is surely retrograde, for,

apart from professional etiquette, which your corre-

.-pondents have rightly emphasised, a journal minus
"adverts." is a boon. We have enough by other

channels. I trust it is possible to revert to the old

system.—R. Curtis Cordon, surveyor, Hereford Rural

District Comicil.

I have read the letters in your issue of the 1st

iust. from Mr. W. H. Maxwell and " M.I.C.E.," &c.,

and agree with the opinions therein expressed. I have

been a member of the Institution of Municipal and
County Engineers for considerably over twenty

years, aud value the "Proceedings" as published

in past years. They are useful as books of reference,

and form a useful ornament to any engineer's

library. There are a number of technical papers,

of which yours is by no means the least important,

that give us a reprint of papers, illustrated with

diagrams, read at different meetings of our associa-

tion, and that immediately after each meeting, and
I consider it altogether unnecessary to issue another

paper dealing with the same subjects. There is

another phase to the question. Will the new de-

parture pay, either from the sentimental or financial

standpoint ? I have my doubts. Personally, I

greatly prefer the old system.—J. A. Cro'vther,

borough engineer, Southampton.

Knowing your fair way of hearing the " other side,"

I feel sure you will find space for a few ideas which
occur to a junior, but full, member of the Institution

anent our new " journal." The opening of the en-

velope reveals a delicate mauve and quite modish-look-

ing magazine which should please the most fastidious

;

while the junior's next thought, as he scans the walls

of his well-appointed " diggings," must be one of de-

lightful anticipation of the purchase of fatter book-

cases to throw the narrow shelves of prim " Proceed-
ings " into comparative shade. Turning the first pages
we assure ourselves that here in the advertisements
are articles and methods which must be reliable or

else our worthy council would not have sanctioned
their being thus officially submitted to us ; nor would
they have allowed their names to be printed with a

block backing of a well-known carriageway paving
unless it was worthy of adoption under con-

ditions as varied as the districts they represent.

And then the contents! How valuable to be able
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to turn for reference to our bound volumes, say, ten

years hence, and study the " intelligence domestic

"bureau," the connnunicatings with one another, the

notices, news and other tit^bits, instead of a mass of

dry professional facts, plates and papers! That last

word suggests a closing happy thought that even the

paper will be brighter and snappier in the future, for

does not one contributor in the first number issued

•'distinctly hear his gentle reader saying 'Bosh!' ?"

Besides, who cares nowadays for antiquated ideas of

professional dignity ? Our esteemed council apparently

want trade, cash, vim and humour out of our

"Minutes," and that the new " journal" supplies

them is the candid opinion of—"Junior Member."

I should like to add my protest against the insti-

tution's present proposal to issue a monthly "journal."

I have been a member almost since the commence-
ment, and was president from 1889 to 1891. I am very

proud of the thirty-eight volumes of "Proceedings"
which adorn my bookshelves, and find them a very

useful reference library. Now all this is to be changed.

I shall receive a differently shaped monthly journal—

a flimsy affair, which will probably get lost before the

end of the year, and, more than all, it will contain

advertisements ! This is, in my opinion, an undigni-

fied and almost vulgar desecration of a record which
has hitherto been of an elevating character. I cannot

for the life of me see why this change was necessary.

If it was intended to issue the " Proceedings " earlier

this is entirely unnecessary as The Surveyok and
other technical papers give them in full. If it was to

secure advertisements, and thus endeavour to make
revenue, there are no words strong enough to condemn
such a proposal. Any institution worthy of the name,
which seeks to make money in this way, especially

where the advertisers naturally look for orders from
the proprietors of the journal, is treading on very

dangerous ground, and the loss of dignity can never
be compensated by any revenue which may accrue.

The balance-sheets of the institution do not show that

any larger revenue is necessary, and it is to me a

source of deep regret and sorrow that the institution

should have taken this retrograde step. Meiis conscia

recli is far above dollars, and the council of the insti-

tution must not be surprised if they find that a wrong
impression has been formed in the public mind as to

the step they have taken. I may be considered old-

fashioned and times are changed, but I have a deep
affection for the institution, and it grieves me sorely

to have to say good-bj'e to the " Proceedings," and
to be bombarded every month with a " journal " which
I do not want in a form I do not like.—H. Percy
Boulnois, M.iNST.c.E., Westminster, S.W.

I am heartily in agreement with the writers of the
letters with reference to the alteration that has been
made by the council in publishing the monthly journal
instead of the annual volume. As a graduate and
member of several years' standing I must say that I

look upon my volumes as the most useful of any pro-
fessional books I possess, and I do not think it is

fair that such an important departure should have
l)een decided before a canvass had been made of all

interested, or some notice given, say, to each of the
different branches, so that it could have been dis-

cussed in a rather more informal way than at the
annual meeting. If this is considered one of the
" reforms " by the new party on the council, I think
it will be considered Ijy the majority as an out-of-date
one. Excellent reports are given in all the professional
papers, and particularly by your excellent publica-
tion; tlierefore, no member need be out of date with
the work of the institution. With regard to cost, the
first number contains the words: "The council hope
to reduce materially the present heavy charge for
printing "—a rather different meaning to the answer
given by a member of the council at Yarmouth, when
it was there definitely stated the change would be a
great saving to the institution; but I doubt this,
especially when I see that a new position has been
created by the appointment of an advertisement
manager, for that in itself will mean an increased
expenditure for oflicials. What I suggest is that at
the next meeting of each branch the members should
endeavour to be present in good numbers and express
themselves either "Yes" or "No" on the change,
and I feel sure that the views as represented will have
weight in the proper quarter. The present volume,
in my opinion, stands for everything that is best for
the institution; it is well printed and edited, is always
interesting and readable, and, moreover, although,
perhaps, a minor consideration, it is a handsome and
easily handled volume.—A. Rothera, engineer and sur-
veyor, Liver.sedge Urban District Council.

FUNCTIONS OF THE NON-BACTERIAL POPULATION

OF THE BACTERIA BED.*

By James Crabiree, b.sc, a.i.c.

Experiments on the lines of E. J. Kussell and his

co-workers, on the part played by protozoa in soils, have

been extended to sewage disposal beds, and have

shown the decided effect which removal of the fauna

of the bacteria bed has upon its capacity, a bed with

no (or very little) animal population "making up"
much quicker than a bed with a normal fauna.

This absence of fauna can be the only cause of this

observed difference in capacity, as any effect caused

by bacteria would be in the opposite direction; for,

since the number of putrefying bacteria (those growing

on nutrient gelatine) was generally greater in the

partially sterilised bed than in the control, the ten-

dency would be for a greater resolution of solid matter

in the toluened bed than in the control, with a corre-

sponding increase in the capacity compared with the

control. This is quite contrary to the observed re-

sults, which showed a decrease in the toluened bed
compared with the control. The difference can, there-

fore, only be assigned to the animal population, which
in some way keeps the bed " open."
Exactly how this is caused can, of course, not yet

be said—whether the organisms actually digest the

particles of solid matter, or whether the material is

taken up to form the tests or shells of rhizopods, &c.,

thus modifying the nature of the deposit and allowing

the water to run off more freely. There is probably a

good deal of actual digestion taking place—at any rate

of the more easily resolvable precipitated colloidal

matter. To the eye, however, the most striking differ-

ence in the deposits on the bed media is in the physi-

cal character rather than the amormt, the deposit in

the toluened bed being, as before stated, much more
spongy and less granular than in the normal bed.

That there is a difference in amount is shown by the
following estimation made at the end of the experi-

ment:

—

tAmount of deposit per 1,000 c.c. bed medium (ob-

tained by brushing off into water the deposit from
50 c.c. medium, taking an aliquot portion and evapo-
rating dry) : A bed, 19'2 gs. ; B bed, 20-2 gs.

According to these figures there is more deposit per
unit capacity of bed in the bed deprived of its animal
population.
How much of the difference in capacity is caused

by difference in character and difference in amount
of deposit must be left to the future to decide. The
fact remains, however, that the animal population
does a good work in keeping the bed medium "open,"
and, from this standpoint, are very desirable inhabi-
tants of the bacteria bed.
Outside the effect caused by difference in capacity,

what is their connection with the actual purification
processes taking place in the soluble constituents of

the sewage ? A consideration of the results obtained
leads us to say that it is probably very little.

The improvement in the effluent obtained by Kussell
on a toluened piece of soil, and a similar improvement
in a toluened bed outlined in the above experiments
may, in our opinion, be explained away by the differ-

ence in capacities produced in the beds as is men-
tioned earlier in the paper. The fact that in a toluened
bed we get a greater number of bacteria capable of

growing on gelatine seems to indicate that we should
get a greater purification in that bed. The experi-
ments with beds A and C (which did not differ in
amount and nature of surface deposit, but where C
contained a greater number of bacteria than A) do
not support this idea, for C gave a worse effluent than
A. For, after all, a comparison of the counts on
nutrient gelatine does not of necessity indicate the
relative proportions of those bacteria bringing about
the purification in the respective beds. Bacteria grow-
ing on gelatine are largely putrefactive, wliile the pro-
cesses going on in the bacteria bed are largely pro-
cesses of oxidation.
Miiller,! investigating the reduction of bacteria in

water samples due to protozoa, finds that although a
reduction takes place among the bacteria capable of
growing on gelatine, those growing on Heyden agar
are practically unaffected. His conclusions are that
the protozoa prey only on bacteria foreign to the water
(e.g., B. coli, B. typhosus, and many putrefying bac-
terial, while the normal population goes untouched.

+ A is a control bed. B and C beds partially sterilised by toluene.
I P. MftUer: Arc),, f. lUg., Bd. 73, p. 321: Cent. f. Bay.,\9\i. Bd.,
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May not tliis api^ly in the present case, the protozoa
liere feeding on the putrefying bacteria carried by the
sewage, while the normal oxidising population is un-
affected ? If the " normal " population of tlie bacteria
bed is represented relatively by the count on Heyden's
albumose agar, a few examinations made in connec-
tion with this work would seem to indicate this suppo-
sition to be true. A few counts on albumose agar
showed differences directly opposite to those in the
gelatine counts— e.j.:—

Tank efHaeut
A. effluent

B.

Gelatine.

3,760,000 per cc.

1,720,000 „
1,940,000 ,,

Albumose agar.

I,490,0u0 per cc

920,000 ,,

760,000 ,,

which seems to show that an increase in putrefying
bacteria causes a crowding out of a portion of the
"normal" population with correspondingly worse I'e-

sults in the effluent. From this standpoint can be
explained the results obtained in the two sets of ex-
periments—(I) A and B beds (before change of capa-
city in B) and (2) A and C beds.

It will be noted that the toluened bed gave a rather
larger gelatine count than A, and correspondingly
slightly worse in the effluent. Assimiing the increase
in gelatine count to mean a decrease in " normal "

bacteria, this would account for the slightly worse
results. When, with advance of time, the toluened
bed altered in capacity (compared with A), the effect

of increased surface area thus obtained outweighed the
effect due to decrease in "normal" bacteria. The
author puts this forward at present only as a tentative
explanation, not having as yet thoroughly worked out
the relation between the gelatine count and' the albu-
mose agar count.

Probably, then, in a normal bed the protozoa, &c.,
satisfy their hunger for bacteria of those brought into
the bed with the sewage, and thus allow the normal
population to carry out its work of purification. Ee-
moval of the protozoa may lead to an increase in putre-
fying organisms and a consequent decrease in normal
population. Thus, removal of protozoa is detrimental
both to the capacity of the bed and to its purifying
power.

The change in the bacterial population can, however,
never become great, as the continual leading on and
running off of .sewage rich in practically all of the bac-
teria to be found in the bed umst keep the population
near normal. It is largely this consideration which
leads us to think that the effect of the fauna on the
changes occurring in the soluble constituents is not
large.

It is not probable either that the animal population
influence the soluble constituents directly—i.e., apart
from bacteria by directly feeding on them. It is made
up essentially of rhizopods, heliozoa and ciliates, all
of which are generally assumed to feed on bacteria
and particles of organic drhris. The small flagellates
which might affect the soluble matters are not in suffi-
ciently large numbers to do so.

The conclusion arrived at is, therefore, that the ani-
mal population of the bacteria (contact) bed is entirely
advantageous; certainly so in maintaining the capa-
city of the bed, and probably so in keeping down ex-
traneous bacteria and thus assisting purification. At
any rate, in the latter case there is no indication that
the population is undesirable. Further investigation
is, however, needed. Indeed, it was not at first in-
tended to publish these results at this stage, but pres-
sure of other work having necessitated a temporary
abandonment of these experiments, it was considered
advisable to make known the conclusions reached thus
far, and, if possible, thereby to encourage other ob-
servers to make investigations at other works on
similar lines. In this way only can really reliable
information be arrived at, since, as sewage scientists
are aware, what may apply to one set of beds may
not necessarily apply in other cases worked imder
different conditions and with different sewages.
These investigations have been made, as before

stated, with contact beds. Probably the effect of the
animal population will be more marked in the case of
"' sprinkler " beds. In these beds a thin film of liquid
is continually flowing over each piece of bed medium,
and affords more constant and favourable conditions
for faunal growth than can be the case in a contact
bed where aerobic and anaerobic conditions alternate.
The effect which partial sterilisation of a bacteria

bed is found in these experiments to have on its capa-
city may, perhaps, throw a new light on the practice
of disinfection of sewages and effluents. In cases
where this is done by addition of chemical reagents
(e.i;., bleaching powder) before filtration, it is very
probable that the beds used for the subsequent purifi-

cation of such a sewage will be adversely influenced
in respect to the capacity by the killing off of the
fauna.
In conclusion the author wishes to acknowledge his

great indebtedness to Dr Gilbert J. Fowler, r.i.c, who
proposed this research, and who has followed its course
with keen interest, and enriched it with many valuable
sussestions.

EFFECT OF MOTOR BUS TRAFFIC IN MIDDLESEX.

In h's fifteenth annual report upon the state of

the main and subsidised roads of the county of

Middlesex, Mr. H. T. Wakelam, m.inst.c.e., the
county engineer, states that the macadamised roads
of the county sulijected to frequent motor omnibus
services are, almost without exception, in a bad
condition. This state of things cannot be attributed
to any neglect on the part of the local authorities or

their officials, but simply to the reason that water-
bound macadam roads cannot withstand a continual
user of the kind. The extra expenditures for main-
tenance which have necessarily been incurred have
caused the uijkeep charges to increase to an alarm-
ing extent, and from the present outlook of things
the annual expenditures must lie greater in future
than they are at present. With the proposed exten-
sions of omnibus traffic from the Metropolis through
Middlesex, further increased expenditures must un-
doubtedly be looked for.

Mr. Wakelam oljserves that the problem of finding

a material which will stand a heavy user of motor
omnibus traffic at a reasonable rate is still unsolved.
A material with a reasonable life, conniiensurate witli

its cost, and which will come between ordinary
water-bound macadam and asphalt or wood paving,
is badly required.

Railless Trolley Cars for Ramsbottom.—In order

to meet the need for cheap and rapid communication
in a district which has a comparatively small but
scattered population, the Kamsbottom Urban District

Council are ijroviding a service of electric trolley

'buses. The scheme is a small one—the distance

covered being only five miles—but it has the distinc-

tion of being the first attempt made in Lancashire to

provide a service of this kind. The system adopted
is that of the Railless Electric Traction Company.
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Correspondents tire

:ider(ition nnd nnstrers

QUESTIONS.

This week answers are invited to the following

questions ;
—

340. Cement Grout.—When equal quantities of saml

and cement are mixed together in the form of a grout

and allowed to settle, it is found that the sand is

at the bottom and the cement above it. Explain this,

the respective specific gravities of cement and sand

being 315 and 180. (J. M. U., Hilchin.)

341. Twist Of Shafts.—Deduce an expression for

the amount of twist in a shaft under a given twist-

ing moment, and apply the result to find the angle

through which a 2i-in. steel shaft will be twisted if

it, IS 80 ft. long, and subjected at one end to a twi.st-

ing moment of 19,000 Ih.-inches.

342. Building Construction.—Show by sections of

a stud partition and a fir joisted floor the application

of slag wool as a non-conductor of sound. (T. E.)

343. Sewer Construction When subsoil water

occurs, in what way can it be dealt with during the

construction of a brick sewer, and what precautions

are necessarv for the stability of the work? ("M.&
Co.")

'

[The Editor is at all times glad to hear from
readers who desire to submit questions regarding
matters o-f general interest, points o-f daily practice,

&c, for insertion in the "Assistants' and Students'

Section." Questions which are published are taken
into consideration, as well as other matter, in

awarding the Monthly Premium.]

REPLIES TO QUESTIONS.

339. Plotting a Survey.—Describe and explain the

method of plotting a traverse survey by means of co-

ordinates.
It may be assumed that the following particulars

are derived from the fleldwork:—
(1) The bearing ot the first line of the traverse

measured from some standard direction, generally

clockwise from true north.

(2) The included angles between the lines of the

traverse.

(3) The length of each line.

Let ABODE in Fig. 1 represent the traverse.

Then if AN be the standard direction from which

learings are measured, the bearing of AB=NAB =

o NAB is known, also the angles ABC, BCD,
ODE, &c., and lengths of AB, BC, CD, DE, &c.

The first process is to determine the whole circle

bearings of all tjie lines of the traverse—i.e., the

bearing of each line measured clockwise from the

standard direction as zero.

Through B draw KBM parallel to AX. (.If we
regard true ncrth as our standard direction, and
if the length of the traverse is not very great, the

true north for each of the points B, C, D, E, &c,,

may be taken parallel to AN, although actually

these lines converge to the pole, and in a long

traverse a correction would have to be made for

the convergence of the meridians,)

Whole circle bearing of BC=MBC=7.

Included angle =A§C = /8.

Then from Fig. 1:—
KBC = 180° - 7 = 360' - (AKB -r ABC)

= 360" - (a -^ ;3)

.-. y = (a + $) - 860° + 180"

i.e. 7 = a + B - 160° , , , . (1).

Similarly whole circle of bearing of CD =QCD

iDcIuiled angle = BCD = «

and BCP = MBC = y
Hence from the figure :

—

(360° - <p) + d + y = 180°

.-. (p = S + y + 180°

to the gucsiions which appear. For the contributions con-

sidered to be the most meritorious, one or more premiums
m books vill be awarded monthlij. Diagrams must
be drawn to scale nn separate sheets, ready for

reproduction.

From equations (1) and (2) the following rule

may Ije derived:^

To find the whole circle bearing of any line, add

the bearing of the previous line to the included

angle between the two lines, and if the result is

>180^, subtract 180°, and if <180", add 180°.

Having found the whole circle bearings in this

way, the " reduced bearings " are readily obtained

Fig. 1.

thus: ^See Fig. 2) If XY is any line, and SYN
the standard zero direction, the whole-circle bear-

ing of XY is the angle NYX, while the reduced
bearing is the angle XYS, as shown, the reduced
bearing being measured the nearest way from the

]Y ]
/ IVhaU Circle

r
E>&aring

(2).

Fig. 2.

zero direction or that direction produced, instead
of right round the circle.

The calculation of the co-ordinates can now be

carried out.

The co-ordinates of the starting point of the

traverse may be assumed, any convenient values
being chosen which will place the traverse suitably
on the paper. These co-ordinates are measured
from rectangular axes in the usual way.

Suppose the co-ordinates of ,\ are x and y, as
shown in Fig. 3.

Draw AK, BK parallel to the axes OX, OY respectively.

Then the co-ordinates of B are J- -1- AK and y + BK.
( A K is termed tlie " departure " from A to B.

( BK is termed the " difference of latitude ' from A to B.

.\lso, from the triangle ABK : AK = AB sin ABK ^= AB sin a and BK = AB cos a >
where o = reduced bearing of AB.
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Similarly if we draw CL, DL jiarallpl to axes OY, OX
respectively we have :

—

Departure from C (o U = — DL
= — DC sill

<i>'

and difference of latitude from C to D = LC = DC ccs <fi'

where <p' = reduced bearing of CD = 360° — f
(where tp = whole circle hearing)

Hence we may state;—
(1) Difference of latitiiile = lengtli of linexrosine

of reduced bearing.

(2) Departure = length of linexsine of reduced
bearing.

(The above quantities must be treated algebrai-
cally as to sign.)

It will therefore be seen that, having fixed the
co-ordinates for tlie first point of the traverse.

departure = distance x sine reduced

?. departure = log. distance + log

Then
liearing

log. departure = log. distance + log. sin. i

reduced hearing I

and similarly log. diff. of Int. = log. distance + log. cos.
|

reduced bearing J

Hence column 4 in Table II. may be filled in by
adding columns 1 and 2, and also column h by
adding column^ 1 and 3.

The antilogaritlims are then entered in columns
and 7 of Table I., and the successive co-ordinates

can the(i be obtained, as already explained.
In plotting it is convenient to rule the paper into

squares corresponding to a definite value of the
differences of latitude and departure—f.y., if scale
of drawing is l" = 20ft., 1" will represent a differ-
ence of latitude or departure of 20, as given by the

co-ordinates. Having
fixed .\, the points B, C.
1). K, &c.. can then be
directly plotted to the
given scale.

The above method is

very much more accurate
tlian plotting by scale

and protractor, as the
accimiulatioii of error is

not carried on from line

to line as in the latter

riietliixl. There is also a
chec'k on the work, since
the lengths of the lines

as plotted from the co-

ordinates should corre-

spondwitb the chainage.
(R. G. G. M., liusJiet/.)

Fig. 3.

the co-ordinates for all the other points are ob-

tained by successively adding the departures and
differences of latitude from point to point, having
due regard to sign.

The actual procedure adopted in carrying out (be
calculations is usually as follows:—
A table, similar to that given Vielow, is first drawn

up, and the first five columns and alsn the last

COHHECTION.

J. A. R. points out that

in his reply to Question

325 of the •'Assistants' Section," published on the

1st inst., with regard to Boyle's law, it is stated,

"the elastic force or vulume of any gas varies in-

versely as the space it occupies." This shouhl

obviously be "pressure," and not "volume."

Problems in Engineering, with Solutions.*—The Eng-
lish journal The Survf.yor and Mdnicip.^l and

Point.

(2)

Included
angle.

(3)

Whole O
Ii?:a-ii g.

Reduced
bearing.

(5)

Bistaiioe.

(6)

Difference of
r.aHtiide.

(7)

Depaitm-e.

(8)

Co-ordi
[North]

nates
[East]

(10)

Cardinal
Points.

P. ABC=j8 NAB = a AB=-

V ^

N.E.

c BCD = 5 MHC=7 1 BC^ S.R.

n

1-:

f ' DK - 9 1' MM - i\, CD-- N.W.

column filled in from the jjarticulars obtained from
the fieldwork. (See Table I.)

For convenience of calculation a second fable is

now drawn up, as shown below:—

(4)

Log
departure.

12)

Lost. sin.

reduced
bearing.

(1)

Log.
distance-

Log. cos.

reduced
bearing.

Log. differ-

ence of
latitude.

Columns 1, 2 and 3 are first filled in by looking
up the required logarithms for the valvies obtained
in columns 4 and 5 of Table I.

CotTNTY Engineer carries on a section devoted to

various questions which might be put in an examina-

tion for the position of municipal engineer in an
English town or city. The questions are given one

week and answers provided by various correspondents

given in subsequent issues. The volume noted above

is the first one to be made up from these questions

and answers. As is well known, the position of muni-

cipal engineer in England is one of most varied

activity, so that the subject covered by the questions

and answers extends through the whole field of engi-

neering. For example, the chapter headings are as

follows: JSIeclianics and Hydrostatics; Strength and
Elasticity of Materials; Theory of Structures; Sur-

veying and Levelling; Water Supply and Hydraulics;
Sewerage ; Sewage Disposal ; Eoad Making and Tram-
ways; Building Construction and Materials; Law and
Miscellaneous. . . . There is a good deal to be said

in favour of the question and answer method of in-

st ruction.

—

Enijim tiing News.

• Being Questions and Answers reprinted from the AasistnutB* and
Students' Section of Thk Suuvf tor and MrNiciPAL and Cocstt Ewgi-
KKKK. first Series, 1909-10. Edited hy Svdnev d. Turner, assoc.v.
iNST.c.K. L.iodon: St. Bride's Press, Limited. Price .^s. nett.
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LOCAL GOVERNMENT BOARD INQUIRIES.

Tht Editor ir

weurat* as ptfMtiU.

;tM lh< co-ojierodon of Sobvbtok r«ii(Ur« uiilh a »m«

INQUIRIES HELD.

Croydon R.D.C. (July 28th. Mr. W. O. E.

Meade-Kingt.—£6.94.3 for works of paving at Figg s

Marsh, Mitcham. Godstone-road, Coiilsdon, and

Brighton-road, Purley, and £4,414 for works of private

street improvement in Deal-road, Eastbourne-road,

Frinton-road, Link.s-road, and Seely-road, Mitcham.

—It was explained by the highways surveyor. Mr.

Robert Chart, that the cost of the works of paving

was divided up as follows: Brighton-road, CouLsdon,

concrete foundation £166, wood paving £309; God-

stone-road, Coulsdon, £735 and £1,365; Figg's :Marsh.

Mitcham, £1,274 and £3,094; making a total for con-

crete foundations of £2,175 to be borrowed for a term

of twenty years, and £4,768 for wood paving to be

borrowed" for a term of ten years. Details of the

proposed works of street improvement were given.

Doncaster R.D.C. (August 13th. Mr. R. G.

Hetherington).—£6,300 for sewage disposal works in

the district.—Mr. H. M. Marshall, clerk to the council,

stated that, owing to the development of Askern Col-

liery, it was anticipated that there would be a great

increase in the population in the area. Although the

council were applying for powers, they did not propose

to go on with the work until the rateable value was
increased.

Hastings T.C. (August 6th. Mr. W. M. Cross).—
£742 for works of paving in Marine-parade, Old
London-road, and Harold-road ; £680 for the construc-

tion of a concrete groyne at Marine-parade; £400 for

the erection of shelter seats at the Marina and
Marine-parade; and £450 for the erection of two cot-

tages on Church Farm, Brede.—Mr. P. H. Palmer,
borough engineer, stated that it was proposed to lay

tar-paving in Old London-road and Harold-road, and
at Marine-parade cement slabs. The proposed
groyne was to take the place of a timber groyne
slightly to the westward, which had got into a very
bad state of repair. It was necessary for the defence
of the sea wall.

Rotherham R.D.C. (July 30th. Mr. A. W.
Brightmore).—£2,064 for sewerage and sewage dis-

posal works at Maltby.—It was explained that the

application was for extensions of sewers from a point

near Leslie-avenue to Hellaby Bridge, a distance of

788 yds., and from the end of ^luglet^lane, on the
Bawtry and Tinsley main road, towards Tickhill, a
distance of 703 yds.

Warrington T.C. (July 26th. Mr. F. H. TuUoch).
—£270 and £355 for the laying out of parts of Vic-
toria Park and St. Elphin's Park respectively.—The
deputy t-own clerk (Mr. Hallaway) said the plans
submitted were in continuance of a scheme the cor-

poration had in hand for generally beautifying the
public grounds of Warrington. A ijortion of St.

Elphin's Park had been laid out and a bowling
green provided, and it was already in use, but the
other part of the land had not been laid out.

Widnes T.C. (August 13th. Mr. A. W. Bright-
more).—£36,000 for gasworks extension, and £1,179 for

street improvements in Fairfield-road.—Mr. T. Craik,
who represented the corporation, said the object of
the loan for the gasworks was to further reduce the
cost of manufacture, and it was hoped that the present
.selling prices of 9d. Ud. and Is. Id. per 1,000 cul). ft.

would be capalile of reduction.

APPLICATIONS FOR LOANS.

Antrim R.D.C.—.£200 for water supply extensions.

Bacup T.C—£L843 for a secondaiy school at
AVaterfoot.

Barnes U.D.C.—£5,860 for the High-street improve-
ment, and £3,000 for the installation of a slab-pressing
plant.

Batley T.C—£9,756 for electricity purposes.

Brighouse T.C—£331 for works of sewerage.

Bury T.C—£55,000 for the extension of the elec-

tricity undertaking, and £1,500 for sewerage works.

Carnarvon T.C—£240, further loan for new council
chamber.

Chard T.C—£1,200 for the purchase of a site for
housing purposes.

Croston U.D.C—£3,100 for a sewerage scheme.

Doncaster T.C.—£5,750 for new tramcars and
tramcar shed extensions.

Evesham R.D.C— £6, .3-50 for the provision of work-
ini'n'> dwrllings.

Hereford T.C.— £1,000 for electricity services.

Kent CC—£4,405 for an elementary school at

Sheerness, and .£665 for improvements at the South-
borough school.

Neath T.C—£3,800 for the extension of the gas-

works.

Nelson T.C. — £.30,000 for street improvement
srheraes, and £3.000 for gas mains -extensions.

Northumberland CC— £8,000, further loan for the

Kedewater road scheme.

Salop CC.—£1,3.36 for the extension of the Shrews-
bury sanatorium.

Ulverston U.D.C.—£2,3.50 for a road improvement.

Ventnor U.D.C—£100 for road improvement.

Wakefield T.C.—£2,100 for the purchase of property
for the widening of Kirkgate.

Weymouth R.D.C.—£300 for water supply exten-
sions.

LOANS SANCTIONED.

Aldershot U.D.C — £3,978 for surface-water
drainage.

Alnwick U.D.C.—£2,550 for the purchase of a site

for workmen's dwellings.

Brighouse T.C.—£3,100 for street improvement
purposes.

Chelmsford T.C.— £^So for laying water mains,
£500 for stone paving in High-street, £500 for tar-

paving footpaths, £5SS for the improvement of Rains-
ford and Broomfield roads, and £287 for laying
sewers.

Chester-le-Street R.D.C—£27,986 for a housing
scheme at Pelton.

Colchester T.C.—£1.693 for electricity equipment.

Dublin T.C.—£8,130 for city improvement schemes.

Eastry R.D.C—£950 for the provision of four
cottages.

Falmouth T.C.—£8,928 for a housing scheme.

Grimsby R.D.C.—£1,142 for a road improvement.

Howden R.D.C.—£3,500 for the erection of an
isolation hospital.

Mumbles U.D.C.—£1,300 for street improvements,
and £500 for drainage works.

Newbury T.C—£7.30 for wood paving works.

Notts CC.— £1,800 for an infants' school at

Brinsley.

Saltash T.C.—£200 for walling and railings at the
recreation ground.

Southwick U.D.C—£670 tor surface-water sewering.

Southwold T.C.—£2.400 for workmen's dwellings.

Spalding R.D.C.—£14,000 for a water supply scheme.

Ulverston U.D.C—£3,000 for a municipal hall.

Wilts CC—£35,600 for the improvement of the
London to Bath road, and £13,200 for the enlarge-

ment uf the county offices.

FORTHCOMING INQUIRIES.

AUGUST. £
19.

—

Earby. For works of sewage disposal

(Mr. W. M. Cross) 4,500

19.

—

Kingston-upon-Hull. For the provision

of stabling (Mr. Edgar Dudley) ... 2.785

19.

—

Shaftesbury. For a water supply scheme
(.Mr. W. O. E. ileade-King) 14,000

20.

—

Bentley-with-Arksey. For the erection

of council offices (Mr. Edgar Dudley) . . , 2.500

20.

—

Bilton. For the provision of a burial
ground (Mr. F. O. Stanford) 4,000

21.

—

Langport. For the provision of flushing

machinery (.Mr. W. O. E. Meade-King) 3,50

21,

—

Mansfield. For the purchase of property
tor street improvement (Mr. Edgar
Dudley) 3,000

21.

—

Preston. For sewage disposal works
(Mr. W. M. Cross) 6.520

22.

—

llminster. For burial ground purposes
(Mr. W. O, E. -Aleade-King) 500

22.

—

Nottingham. For the purchase of

pi'operty tor street improvement (Mr.

Edgar Dudley) 975

27.

—

Chelmsford. For works of paving (Mr.

Edgar Dudley) ... .., . ,,. ... —
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Municipal Work in Progress and Projected.
The Editor invites t(ic co-operation oj SuRVEVOR readers with a view to making infor

complete and accurate as possible.
latiun given

The following are among the more important jiro-

jected works of which particulars appear below:

Buildings—Belfast, Derby £3,500, Winchester £2,500;

housing and town planning—€helnisford, Hartlepool

£30,000; roads and materials—Paddington, Shoreditch,

Wandsworth; sewerage and sewage disposal—Orsett

£6,673, Wath-upon-Dearne £13,032, Wrotham ; w^ater,

gas and electricity—Holywood £4,50:i, Lurgan. Par-

ticulars of other works projected will be found on our

"Local Government Board Inquiries " page.

BUILDINGS.

Barnsley T.C.—Premises are to be opened as a
dispensary and observation centre for tuberculous

patients.—It has been decided to hold an open com-
petition for plans for the new town hall.

Belfast T.C.—A committee is considering a proposal
for the provision of public baths in Dock Ward.

Chesterfield T.C.—Alterations to the town hall to

cost nearly £1,000 have been sanctioned by the council.

Derby T.C.—Extensions and additions are to be
made to the asvlum buildings, at an estimated cost

of £3,500.

Doncaster T.C.—Structural enlargements are to be
carried out at the Grey Friars-road tranicar shed, at

an estimated cost of £750.

Felixstowe U.D.C.—The council have approved the

plans of the surveyor, Mr. H. Clegg, for the provis.on

of public baths, at an e.'^timated cost of £450.

Hull T.C.—It has been agreed to extend the cattle

market by the purchase of certain property adjoining
at an estimated cost of £6,000.

Huthwaite U.D.C.—A clause is to be inserted in

the council's by-laws prohibiting the erection of more
than four houses in one block.

Molesey U.D.C.—With regard to the proposal to

provide a bridge over the watersplash in the district,

it was last week reported that the Road Board had
been applied to for a grant, and has asked for infor-

mation which it would be costly to prepare. Before
providing this, the board have been further asked if

they are likely to contribute. The Automoliile Asso-
ciation and Motor Union have declined t-o make a

contribution.

Newport (Mon.) T.C.—It has been decided to recon-
struct Newport Bridge.

Shoreham U.D.C.—The surveyor, Mr. A. W. Nye,
has submitted plans of proposed alterations at tlie

town hall, estimated to cost £350, and the matter is

to be considered by the coiuicil in conunittee.

Surrey C.C.—It has been agreed to contribute sums
equal to one-third of the extra cost falling on the
Woking Urban District Council in connection with
the reconstruction of Brookwood Stumps and Wheat-
sheaf bridges, not exceeding £91 and £162, making
totals of not exceeding £397 and £524 respectively.

The county surveyor, Mr. A. Dryland, has been
directed to ascertain whetlier the Road Board would
be prepared to make a contribution in respect of the
widening of Pain's Hill Bridge, Cobliam. to a width
of about 50 ft. The county surveyor reported that the
structural work of tlie bridge at Woodbridge, Guild-
ford, was nearing completion, and that the work ought
to be finished and the bridge thrown open for traffic

in August.

Widnes T.C.—A scheme for the enlargement of the
existing hospital has been adopted provisionally, and
alternatively plans for a new hospital are to be sub-
mitted to the council.

Winchester T.C.—An amended scheme has been
adopted for the provision of slipper baths, at an
estimated co.-t of e2,500.

HOUSING AND TOWN PLANNING.
Ballycastle R.D.C.—It has been agreed to fix ihe

rents of cottages as follows: Five cottages at Is. 4d.
per week, thirty-two at Is. 5d. per week, and three at
Is. 6d. per week, plus 2d. per week reserved in the
case of cottages requiring a water supply. These rents
on the number of cottages and plots will total £146 18s.

per year. Repayment on the loan of £6.800 will

amount to £141 7s. 8d. leaving a credit balance of

£5 10s. 4d. The average rates payable on the forty

cottages amount to over £16 per year, not including

the rates on plots, or a credit balance of £21 10s. 4d.

to meet repairs or additional loans if required to com-
plete the scheme.

Chelmsford T.C.—The borough engineer, Mr. P. T.

Harrison, having submitted plans and specifications

of the 108 additional houses which the corporation are

erecting, it has been decided to adverti.se for alterna-

tive tenders (a) for the whole of the houses in eighteen

blocks, (6) for one, two or three sections of six blocks

each.

Dumfries T.C.—It has been decided to buUd twenty-
four more houses for working men, it being reported

that there were twice the number of applicants for

the three blocks which the council are at present

erecting at Milldamhead.

Durham T.C.—The tender of Messrs. Beavers &
Charles, at £1,122, has been accepted for the erection

of workmen's dwellings.

Exeter T.C.—It has been decided to erect twelve
cottages in Commercial-road, at an estimated cost of

£2,115.

Hartlepool T.C.—Plans have been prepared of an
extensive housing scheme, which is estimated to cost

between £30,000 and £40,000.

Liskeard R.D.C.—The council are giving considera-
tion to a report by the Housing Committee recom-
mending the erection of six cottages at St. Neot,
Menheniot, and Polperro, in blocks of two.

Monaghan U.D.C.—The plans of the new housing
.scheme have been adopted, including the conversion
of the military barracks into twenty-five dw'ellings,

at an estimated cost of £2,826.

Nailsworth (Glos) U.D.C.—A committee has been
appointed to investigate matters in connection with
the alleged insufficiency of the housing accommoda-
tion for the working classes in the town, and, if

possible, to propound a scheme for the solution of

the problem.

Prestatyn U.D.C—Plans and estimates (£2,850) for

the erection of fifteen houses have been forwarded to

the Local Government Board.

Seaton U.D.C—£200 is to be paid for land fur the
purpose of a housing scheme.

Swaffham U.D.C.—The Local Government Board
have written with reference to the provision of

dwellings for the working classes, stating that if

there were a scarcity of houses for the working classes,

and the council were unable to find suitable sites, it

was open to them to take proceedings with a view to

compulsory purchase under the provisions of sec. 2
of the 1st Schedule to the Housing and Town Plan-
ning Act, 1907.

PARKS AND OPEN SPACES.

Manchester T.C.—Tlie council have accepted with
thanks tlie offer of Alderman Fletcher Moss to con-
vey to the council a portion of his property in Dids-
bury, known as The Grange, consisting of house,
stables and other outlaiildings, and two cottages,

with 11 acres of land, having a frontage to Millgate-
lane of 235 yds. Mr. Fletcher Moss stated in his

letter that the property had been lately valued by
the Government valuers at £2,608.

Molesey U.D.C—At last week's meeting it was
decided to apply for a Provisional Order for the com-
pulsory purchase of a strip of land, varying in width
from 30 ft. to 64 ft., adjacent to the present towing
path, and commanding a fine view of the picturesque
reach of the Thames in the district, and to convert
it into ]iublic walks and pleasure grounds.

REFUSE COLLECTION AND DISPOSAL
Aberdeen T.C.—In connection with the Cairnery

tipping area, the Cleansing Committee recommend
the acceptance of the following tenders : Fencing,
George Janiieson & Co., Aberdeen, £415; Lancashire
boiler, William Wilson & Co., Glasgow, £492. In
connection wdth the offers for three motor wagons,
the committee decided to send representatives to
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Glasgow to insi.ect tl.e motor wagons at work llieve

liefore coming to any decision.

Barnes U.D.C.—In accordance with a report pre-

pafed bv the surveyor, Mr. G- B. Tomes, it has been

decided to m.^tal a slab-pressing plant at the dubt

des ructor at an estimated cost of £3,000. The com-

fnUtee hat went into the matter reported that they

had visited the Hornsey destructor, where a sab

press ng plant is at work. The apparatus and the

paving sUbs made by the Hornsey Council w^re care-

ullv examined, and it was considered that the slab,

were in all re.-^pects most satisfactory. The com-

mittee were shown streets where the paving had been

laid for thirteen years, eleven years, five years, and

one year, and the slabs of which this paving was

composed appeared to be most suitable foi this

district.

ROADS AND MATERIALS.

Anglesey CO.—It has been decided to consider

favourably a scheme for extending the coastal road to

Cemlvn Bav. thence through Monachdy, round the

headland ai'id rid Kbydwyn, to join the present road,

with a view of opening up this portion of the island,

and connectinc Cemlyn Harbour with the V alley, pro-

vided the landowners are prepared to co-operate and

to contribute substantially towards the cost of the

work.

Bridgnorth T.C.—The question of resurfacing High-

street i^ under consideration, and it has been agreed

U> effect an improvement at the corner of High-street

anil Whitlnirn-street.

Chippenham R.D.C.—The surveyor Mr. A H.

Lapham, has pre.sented a report on the proceedings

of the Koad Congress, in the course of which he says

;

I believe the result of the Third International Con-

cress has been one of great usefuhiess to all interested

in the problem of road engineering, and it was gene-

rally asreed to have been the most successful of the

series The bringim; together of so many minds, all

workiue upon parallel lines, must tend towards the

diffusion of knowledge of a subject which has become

revolutionised bv reason of modern trafhc upon

ancient hichwavs. From what I heard and saw I am

finnlv convinced that the treatment of all roads of

impoVtance by means of tar or bituminous-hound

macadam upon a sound, unyielding sub-crust is the

maintenance of the future."

Denton U.D.C.—Improvements are to be carried out

at Mill-lane at an estimated cost of £4.153.

Hammersmith B.C.—The tender of the Improved

Wood Paving Conip.niy. Limited. 46 Queen Victoria-

street, E.G.. at t6,8.37. has been accepted for wood

l)avenient works in Goldhawk-road (.between Young's-

corner and Paddenswick-road), and the tender of

Messrs. G. Wimpey & Co., of The Grove, Hammer-
smith, at £4.394, for the wood pavement works in

King-street (between Shafte.sbnry-road and the Broad-

way).

Holmfirth U.D.C.—Contributions amounting to

£4,667 have been promised from the county' council

and the Road Board towards the cost of the Towngate

improvement, and negotiations are still proceeding

with the county authorities with respect to the matter.

Hove T.C.—The Works Committee recommend the

acceptance of the tender of Messrs. Aveling & Porter,

at £4S0. for the supply of a 10-ton steam road roller

with scarifier attached.

Lancashire C.C—It was reported at a meetuig of

the council last week that the large works of recon-

struction which were being carried out on .several of

the main roads had all made very good progress.

The condition of the main roads in general was good,

and on the occasion of his recent visit the King had

been pleased to express to the county surveyor, Mr.

W. H. Schofield, his satisfaction with the roads over

which he had travelled.

Lurgan R.D.C.—The county surveyor, Mr. R. H.
Dorman, reporting uiion the new scheme of direct

labour, which includes all the first and second class

roads, as well as a few important third-class roads,

expresses the hope that a considerable iniproveinent

would soon be noticeable in the condition of the addi-

tional roads included in the new scheme. He had

(he continued) written to the Road Board requesting

them to contribute one-half the cost of laying down
an experimental length of tar-macadam and a

length of Rocinac on the main road from Portadown
to Lurgan. and if the board agreed to this he would
be able to find the balance required for the purpose

out of the funds available for direct labour. He
regarded the laying down of these experimental

lengths of great importance, as it was evident that,

with the rapidly increasing motor traffic on the road,

a good surface of ordinary water-bound macadam
could not be economically maintained, and that some

more durable and le-s dusty substitute must be

found.

Newcastle (Ireland) U.D.C.—Repairs are to be

carried out on the Tullybrannigan road at an esti-

mated cost of £500.

North Riding C.C.—It was stated at the recent

council meeting that the council had laid down in

Xo. 1 district tar-macadam cheaper than the rural

authorities, and it was agreed that the practice be

extended over the whole of the roads under the coun-

cil's control.

Paddington B.C.—A. letter has been received from
the Road Board statint: that "if the council are dis-

posed to submit a programme of work, including the

surfacing of Moscow-road with wood and the laying

of tar-macadam in the following streets—viz.. Palace-

court, Lancaster-gate. Lancaster-street, Westbourne-
terraee (portion) and Gloucester-terrace (portion)—at a

total estimated cost of £5,000. the work to be carried

out during the current or next financial j-ear, the

board will be prepared favourably to entertain an

application for a grant of £1,000 towards the cost of

the work, provided that the expenditure of the council

on maintenance during 1913-14 is not less than in the

year 1912-13." The actual expenditure on maintenance
during 1912-13 was £32.378, and the amount voted for

1913-14 is £31,513— i.f., £865 less than last year. The
secretary of the Road Board explains that the whole

of the £4.000 (i.e.. tiie difference between the estimate

of £5.000 and the Road Board's proposed grant of

ei.OOO) will be regarded by the Road Board as ordi-

nary expenditure of the council. Therefore, any por-

tion of the £4.01)0 spent during 1913-14 will be reckoned

as part of the council's expenditure on maintenance
for that year, thereby facilitating the compliance of

the council with the proviso at the end of the Bead
Board's letter.

Romford U.D.C.—Tar dressing is to be carried out

at a cost of £119.

Salford T.C.—Granite setts are to be laid in West
Craven-street at an estimated cost of £500.

Shoreditch B.C.—The London County Council are

about to comiuence the electrification of the tramway
track in New Xorth-road. Hoxton. While the work is

in progress the borough council are taking the oppor-

tunity of repaving the carriageway between the Sturt

Arms and the canal bridge with Jarrah wood blocks,

at an estimated cost of £5,000, half of which will be

chargeable to the imiuovement account jointly borne

by the borough council and tlie London County
Council.

Stockport T.C.—The borough surveyor, Mr. J.

Atkinson, has submitted a scheme for the improve-

ment of Bramhall-lane, at an estimated cost of

C7..380.

Sunbury U.D.C.—At the last monthly meeting the
lender ot Messrs. Cremer, Goodenough & Co.. was
accepted for a supply of flints at 5s. 8d. per yard, and
that of Messrs. Parry & Co. for steam rolling and
scarifying at 22s. 5d. per day and Jd. per yard super,

respectively. Consideration of the tenders for granite

and tar-macadam was deferred to enable the surveyor,

Mr. H. F. Coales. .vssof.M.rxsT.r.E., to inquire and
report.

Wandsworth B.C.—An intimation has been forwarded
to the Fulliam Borough Council that this council are

preparing a .scheme of proposed improvements to the

southern approach to Wandsworth Bridge, which
would be forwarded to the county council as soon
as possible, and that the Fulham Council should pre-

sent a scheme for improving the approach to the bridge

on the northern side as soon as convenient.—In a

letter from the London County Council it was stated

that the nett cost of the amended scheme for widening
the High-street was estimated at £68,500. The borough
council have agreed to contribute a sum not exceeding
C22,834.

SEWERAGE AND SEWAGE DISPOSAL.

Caerphilly U.D.C—The tender of Messrs. Buckley
(S: Co.. Bradford, at £13,705, has been accepted for the

execution of the Nelson sewerage scheme.

Newcastle-upon-Tyne T.C.—The city engineer, Mr.
W. J. Steele, has presented a report showing that a
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length of 500 ft. of the old portion of the Ouseburn
culvert requires immediate .strengthening and repair.

It is estimated that the work will cost at least .£3,500.

Orsett R.b.C—Messrs. H. Walker & Son, of

Nottingham, have been appointed engineers for the

South Ockendon sewerage scheme, which is estimated

to cost £6,673.

Southwick U.D.C.—The tender of Mr. Howard
Farrow, at £457, has been accepted for the construc-

tion of sewerage.

Ventnor U.D.C—The plan of the surveyor, Mr.
H. H. Oakes, has been approved for the construction

of a sewer in Whitwell-road. at an estimated cost of

£160.

Wath-upon-Dearne U.D.C.—The engineer and sur-

veyor, Mr. J. H. Drew, has prepared plans of a

sewage disposal scheme, and estimate of cost amount-
ing to £13,033. This has been approved by the

council, and will be duly submitted to the Local
Government Board.

Westhoughton U.D.C—It has been agreed to carry

out sewerage e.xtension at an estimated cost of £692.

Wrotham U.D.C.—The amended scheme of sewerage
prepared by tlie surveyor, Mr. F. T. FUiott, is to be

submitted to the Local Government Board.

Teddington U.D.C—The Local Government Board
having complained of alleged delay in carrying out

the scheme for the extension of the sewage disposal

works, it was on Monday decided to inform the board
that the council intend to carry out the sclvenie in

its entirety. At the same meeting the tender of

Messrs. James Simpson & Co., of London, for pump-
ing machinery, at £4,825, was accepted. It was
stated that this was £615 in excess of the estimate
adopted at a meeting in 1908. and sanctioned by the
iKiard in 1909.

WATER, CAS, AND ELECTRICITY.

Airdrie T.C.—The revenue of the gas undertaking
last year has enabled the Gas Committee to recom-
mend a reduction in the price of gas to ordinary
consumers from 2s. 9d. to 2s. 7d. per 1,000 cub. ft.

Ammanford U.D.C—The surveyor, Mr. D. Thomas,
has received instructions to prepare plan and esti-

mate of cost of a new pipe track from Pare Henri
water tanks to meet the exi>ting mains at Pontam-
man-'square.

Ballater T.C—The question of installing an electrical

system for lighting purjjoses is being discussed.

Barnstaple R.D.C—The question of providing a
suitable water supply for Georgehani has been in-

ferred to the jjarish council.

Bridgnorth T.C—A new centre valve to the gas
purifiers and a supplemental scrubber-washer have
become necessary, at a total cost of £760, and tenders
for the work liave been approved.

Chelmsford T.C The tender of Mr. H. Potter,
Chelmsford, at £810, has been accepted for laying
water mains in new roads.

Ooncaster T.C.—The installation of new water-tube
boilers at a cost of £1,800 is recommended by the
Electricity Committee.

Exeter T.C.—Last year the water undertaking paid
all working expenses, and yielded a nett surplus of

£2,356, in addition to interest and sinking fund. The
capital expenditure for the year was £133 only. The
present position of this undertaking is that the assets
are £59,195 in excess of the lialjilities. The electricity

undertaking paid all working expenses, interest, and
sinking funds, and showed a profit for the year of

£1,373. The capital expenditure during the year was
£1,818.

Greenock T.C.—The accounts of the water depart-
ment show a surplus of £2,644, and the Water Com-
mittee has agreed to recommend that a reduction in
the water rate of Id. in £ be granted. A .similar re-

duction was made last year.

Holywood U.D.C.—The extension of the water supply
is to be discus.sed at the next meeting of the council
on a jjroposal for the construction of a reservoir and
subsidiary works, at an estimated cost of £4,.5(Xl.

Lurgan U.D.C—A committee has been appointed
to go into the question of providing a municipal
electric lighting scheme.

Molesey U.D.C.—The Hampton Gas Company are
being approached with a view to the council adopting

an installation of automatic gas lighting similar to

tjuit in use in tlie neighbouring district of Hampton.

Oulton Broad U.D.C.—The tender of the Oulton
Broad Electricity Company, at £3 3s. 6d. per lamp
per annum, has lieen accepted for the lighting of

the public streets

Tandragee U.D.C.—A letter has been received from
the Local Government Board asking the council to

consider the question of the water supply, and let

them know what definite action they were prepared
to take to remedy the present alleged defective sup-

ply before the propriety of holding an inquiry was
considered. The clerk was instructed to reply stating

that the urban council still adhered to a previous

resolution that they were willing to join the rural

council in providing a proper water supply for the

district at a reasonable cost ; that it was not nece.'^-

sary to hold an inquiry, as the same state of affairs

continued as they found at the previous inquiry, and
according to the evidence, including that of the

medical officer of health, the urban council were
unable to provide a proper water supply alone.

Walsall T.C—The Gas Committee have reduced
the charges for gas for power and manufacturing
purposes (now Is. 8d. per 1,000 cub. ft.) as follows:

To consumers using per quarter 100,000 ctib. ft. and
under. Is. 7d. per 1,000 cub. ft.; 100,000 to 20i).(ll)i)

cub. ft.. Is. 6d.; 200,000 to 500,(X)0, Is. 5d.; 5lK).0(IO,

Is. 4d.; to take effect from the end of the September
quarter.

MISCELLANEOUS.
Batley T.C.—A deputation has been appointed to

wait upon the district coimcils of Birstall, Heckniond-
wike, Liver.sedge^ and Cleckheaton, with a view to

the provision of a motor fire engine for the joint use
of the five local autliorities.

Crewe T.C—It has been agreed to promote a Bill

ill Parliament to enable the coimcil to provide and
,

run motor omnibuses within the borough and to

and from Crewe Railway Station, the towns of Nant-
wich and Sandbach, and tbe neiglil)ouring villages of

Tlaslington and Willaston.

Darlington T.C—It has been decided to purchase
the market rigbt.< of Lord Barnard, and to effect a

rearrangement of the various public markets.

Exeter T.C—Last year the tramway undertaking
paid all working expenses and interest and sinking
fund charges, and carried a surplus of £2.042 to a
re.-ervc and renewals fund, which now aiiioimts to

£5,914.

Hove T.C.—The Watcli Committee recommend an
increased giant to the fire brigade in order to assist

them in purchasing a motor fire engine.

Malton R.D.C—Arrangements are being made for

the purchase of a motor fire engine for the Malton
and Norton joint rural and urban councils.

Oundle U.D.C—It has been agreed to increase the

wages of the workmen from 15s. to 18s. per week,

exclusive of overtime.

Richmond (Surrey) T.C.—On the advice of Mr.
A. H. Dykes, .\ssoc.m.inst.c.e., m.i.e.e., of West-
minster, the Fire Brigade Conunittee last week re-

commended that certain specified fire-call cables

sliould be renewed at a cost—including trenching,

inspection chambers, and reinstating footways—of

£2,500. The proposal, however, was referred back,

with a view to considering the possibility of using

the telephone wires of the Post Office.

Wrexham T.C—The tender of Mr. H. C. Pullar,

of Norwich, at £800, has been accepted for concreting

the bed of the river Gwanfro, which flows through the

borough.

SEA-COAST EROSION For a very complete and in-

expensive library on the cause, prevention and repair

of coast erosion the following three works are recom-

mended: "Coast Erosion and Foreshore Protection,"

by John S. Owens, M.D., Assoc. M, Inst. C.E., F.R.C.S.,

and Gerald 0. Case (price 7s. 6d., post free 7s. I0d.),

with numerous illustrations and diagrams; Sea-

Coast Erosion and Remedial Works," by R. G, Altanson-

Winn, M.lnst.C.E.I. (price ls., post free is. id.); and
" Erosion of the Coast and its Prevention," by F. W. S.

Stanton, Assoc.M.lnst.C.E., F.S.I, (price 3s., post free

3s. 2d.), with numerous maps and other illustrations.

The publishers are the St. Bride's Press, Limited,

24 Bride-lane, Fleet-street, London, E.G.



270 THE SURVEYOR AND MUNICIPAL ArorsT 1'), 15)13.

PERSONAL.

Mr. .1. Kni!?ht, surveyor for the south district of

the Bodmin Rural District Council, has been voted an

increase of salary.

Mr. H. Hudson, engineer and surveyor to the

Chesterfield Rural District Council, has been voted an

increase of salary.

Mr. E. S. Robinson, highways surveyor to the Ches-

terfield Rural District Council, has resumed duty, we

are pleased to state, after a long illness.

Sir William Preece is lying ill at his residence at

Carnarvon. Sir William, who is seventy-nine years

of age, has been confined to his room for a fortnight.

Mr. A. H. Prince, Mr. F. Jennings and Mr. S. H.

White, members of tlie Berljs county surveyor's staff,

have each been voted an advance of salary as from

1st of April last.

Mr. E. E. Riddell, sanitary inspector to the Wath-
upon-Dearne Urban District Council, has been ap-

pointed inspector of nuisances and building inspec-

tor to the Ruishp-Northwood Urban District Council.

Mr. S. Wilkinson, chief engineer assistant and resi-

dent engineer at the Surbiton Urban District Council's

sewage disposal works, has resigned that post, to

which he was appointed in 1909, to take up a respon-

sible position at Valparaiso, Chili. A testimonial in

favour of Mr. Wilkinson is to be prepared by Mr. H. T.

Mather, surveyor to the council and engineer for the

scheme, and given under seal of the council.

Mr. H. C. Scott has retired from tlie position of

managing director to the Val de Travers Asphalte

Paving Company, but retains the position of chair-

man, a post he has now occupied for forty-one years.

Mr. Thomas Dryden Cooper has been appointed to

a seat on the board, and succeeds Mr. Scott as

managing director. Mr. Arthur Findlay lias been

appointed manager, and Mr. Charles William Wood
secretary of the company.

Mr. W. R. Hicks, assoc.m.insi.c.e., p.a.s.i.,

deputy borough surveyor of Ealing, has been ap-

pointed borough surveyor in succession to Mr.
Charles Jones, who has resigned after fifty years'

service, and who has been unanimously elected

mayor-designate of the borough for the ensuing year.

Mr. Hicks served formerly under the Tottenham and
Hampstead Councils, and has been connected with
the Ealing Borough Council for thirteen years.

Mr. W. B. Crouch, who has been for nine years in

the service of the Kingston (Surrey) Corporation as
an assistant to Mr. R. H. Clucas, the borough sur-

veyor, has been selected, out of sixty-one applicants,
for the appointment of assistant surveyor to the Sur-
biton Urban District Council, at a salary of £100 per
annum, rising by annual increments of £10 to £150.
The post was vacant through the resignation of Mr.
W. Boulton Smith, who has received an appointment
under Mr. E. B. B. Xewton, the borough surveyor of

Paddittgton. At Monday's meeting of the council Mr.
Boulton Smith's services were highly spoken of, and
it was decided to testify to them by resolution under
seal.

Mr. J. E. Wilkes, assoc.m.insi.c.e., the author of

the paper, " The Preparation of Town Planning
Schemes," read at the recent annual meeting of the
Institution of Municipal and County Engineers at
Great Yarmouth, and reproduced elsewhere in this
issue, has worked in the offices of five leading muni-
cipal engineers, and, in addition, was for some years
an evening lecturer in Civil Engineering at the Bir-
mingham City Technical School. Up to the present
lie has been engaged on eleven town planning schemes
for six local authorities. His chief work in town
planning has been to design in detail the new naval
town of Rosyth. the population of which is estimated
to be 35,000 within the next few years.

FOR OTHER ADVERTISEMENTS
See End of Paper.

"DEDRUTH RURAL DISTRICT COUNCIL.
-L^ Wanted, working road foreman for Parish of
Gwennap. State wages required, age and experience.
Applications to be sent to undersigned on or before

1st post Wednesday, August 20th.

HAROLD E. CACKETT,
Survevor.

surveyor s Office,

Pool, Caen Brea S.O.
August 12, 1913. (725)

pOUNTT BOROUGH OF WARRINGTON.^ The Warrington Corporation is jirepared to re-

ceive applications for the appointment of a General

Assistant in the Borough Surveyor's Ofiice, at a

salary of £104 per annum.
Applicants must be neat and expeditious draughts-

men, accurate surveyors and levellers, and have a

good knoAvledge of building construction.

Preference will be given to candidates who have

had experience in a Borough Surveyor's Office.

Applications, in candidate's own handwriting,

stating age, and giving full particulars of experience

and present employment, and accompanied by copies

of not more than three recent testimonials, to be

sent to the undersigned not later than Monday, the

25th day of August next.

Canvassing, either directly or indirectly, will be

a disqualification.
ANDREW M. KER,

Borough Engineer and Surveyor.

Town Hall,
Warrington.

August 14, 1913. (724)

wOMBWELL URBAN DISTRICT COUNCIL.

SURVEYOR'S DEPARTMENT.

TEMPORARY ASSISTANT.

The Council require the services of a Temporary

Assistant in the Surveyor's Department, for a period

of six months approximately.

Salary, £2 2s. per week.
Applicants must have had previous experience of

work in a Municipal Surveyor's Office.

Applications, giving particulars of previous expe-

rience, and acompanied by two recent testimonials,

must reach me not later than Saturday, the 30th day
of August, 1913, at 12 noon.

PERCY MILNES WALKER, Solicitor,

Clerk to the Council.

Town Hall, Wombwell.
August 13, 1913. (722)

TLKLEY URBAN DISTRICT COUNCIL.
•^ ROAD FOREMAN.
The Council invite applications from suitable candi-

dates for the appointment of Road Foreman.
Candidates must have had previous experience in

the duties of the appointment, and must possess a

thorough knowledge of the making and maintenance
of streets, the construction of sewers, and be acciis-

tomed to the control of workmen.
Wages, 45s. per week.
Applications, stating age, experience and qualifica-

tions, accompanied by copies of two testimonials of

recent date, and endorsed " Road Foreman," must be
sent so as to reach me not later than noon on Tuesday,
the 26th August inst.

Canvassing will disqualify.

(By order)

F. S. ECKERSLEY,
Clerk of the Council.

Town Hall. Ilkley.

August 12, 1913. (721)

TTAVANT URBAN DISTRICT COUNCIL.
-*-*- TO DRAINAGE CONTRACTORS, &c.

The above Coimcil invite Tenders for the laying of
Cast-iron and Stoneware Pipe Sewers, Manholes and
Ventilating Shafts, in the extension of the Main Drain-
age at Havant, in accordance with the Plan.< Sections.
Specification and General Conditions of Contract,
which may be seen and inspected at the office of Mr.
A. E. Stallard, f.s.i., the Council's Engineer, 1 Park-
road, Havant. and from whom all particulars may be
obtained.

,

Sealed Tenders, endorsed "Tenders for Main Drain-
age Extension," are to be delivered on or before noon
on Monday. 25th August next, at the office of E. R.
Longcroft, Esq., Clerk to the Council. Park-road.
Havant,
No pledge is given to accept the lowest or any

Tender.

A. E. STALLARD, f.s.i..

Engineer to the Council.
1 Park-road, Havant.

August 8, 1913. (723)
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Royal Sanitary Institute Congress at Exeter.

DISCUSSION OF SEWAGE DISPOSAL QUESTIONS.

Eight papers on matters connected with sewage dis-

posal came before the Engineering and Architecture

Section of the Exeter Congress of tlie Royal Sanitary

Institute, the contributions, whicli were discussed to-

gether, being as follow :
" The Occurrence of the Fresh

Water Alga, I'rasiola Crispa, on Contact Beds, and its

Eesemblance to the Green Seaweed, Ulva Lalissima,"

by Dr. E. A. Letts-. "The Chemical and Bacterial Con-

dition of Rivers Above and Below the Sewage Effluent

Outfall," by Drs. J. E. Purvis and A. E. Rayner;

"The Functions of the Non-bacterial Population of

the Bacteria Bed," by Mr. J. Ciabtree, a. i.e.; "The
Bacterial Clarification of Sew'age," by Dr. Gilbert J.

Fowler and JMr. E. Moore Mumford; " The Evolution

of Sewage Disposal," by Mr. A. J. Martin, m.inst.c.e.,

r.G.s.; "Disposal of Sewage from Districts Situated

at or near the Coast of the Bristol Channel, from the

River Usk to Lavernock Point," by Dr. E. A. Letts;
" Chemical Precipitation at Wakefield," by Mr. J. P.

Wakeford, assoc.m.inst.c.e., city engineer; and "Land
Filtration Effluents," liy Mr. Wm. Clifford, assoc.m.

INSI.C.E. A selection of tliese papers is given else-

where in tiiis issue.

DISCUSSION OF PAPERS.

Dr. Abeney, in a communication to the secretary,

remarked that he had read Prof. Letts' paper wkh
mucli interest, as he was well acquainted with the

Bristol Channel, having had occasion very carefully to

examine it at various points from time to time. He
fully concurred with the opinion expres.sed by the

author in tlie opening portion of his paper to the effect

that the peculiar features which obtain along its

nortliern coasts renders the Bristol Channel peculiarly

well fitted for the disposal of large volumes of sewage
in a satisfactory manner. He considered that Prof.

Letts had performed a valuable service to engineers

and to chemists practically interested in the disposal

of sewage from sea outfalls in recording, as he had
done in his paper, in clear and interesting language,

his i)articular experiences in the Bristol Channel. So

much prejudice and .so many ill-founded opinions had
been, and, indeed, were still, expressed against tlie

disposal of crude sew^age by discharge into sea water,

however favourably circumstanced, that he thought it

very advisable that all cases of successful disposal of

sewage from sea outfalls should be carefully recorded.

As a matter of fact, there were some points along the

northern coast of the Bristol Channel, the physical

features of which, as regarded coast contour and tidal

currents, were so favourable to the rapid dilution of

sewage matters and to their rapid transport to open
water that veiy large volumes of sewage matter could

be discharged from them without the slightest danger
to the amenities of the tidal waters or of tlieir adjoin-

ing shores. Prof. Letts was one of the first of the

modern workers to emphasise the importance of the

information to be gained from a chemical examination
of the material of the bed of a watercourse in relation

to the question of the efficiency or non-efficiency of the

disposal of sewage matters discharged into it, and he
had very properly given it a prominent position in his

paper. Indeed, a careful examination of such mate-
rial would afford satsfact«ry evdence as to whether an
existing system of disposal was satisfactory or whether
a change should be made, and the sewage, before dis-

charge, subjected to some treatment for the removal

of the heavier portions, or of the whole, of its sus-

pended solids, or even for the removal of a portion of

its dissolved impurities, or, possibly, whether a more
suitable point of discharge should be selected. As re-

garded the dangers of nuisance being indirectly caused
by the discharge of sewage matters into tidal waters

from excessive growths of undesirable green weeds,

such as the Ulva lalissima. Dr. Adeney desired to point

out that there no longer existed any doubt as to the

causes which brought about excessive grow-th of such
undesirable weeds. Thanks to the thorough and
careful manner in w'hich these had been investigated

liy Prof. Letts, they could now foretell with certainty,

having a full knowledge of the local conditions,

whether the discharge of a given sewage from a pro-

posed point in a tidal way would or would not be

subsequently attended by a nuisance arising from ex-

cessive growth of undesirable green weeds, or point

out in the case of any doubtful features in the local

circmiistances when the results shoulil be regarded
with uncertainty.

Mr. J. D. Watson (Birmingham Tame and Rea
Disirict Drainage Board) said he heartily endorsed
what Dr. Adeney had said, and to the excellence of

Dr. Letts' paj^er. Engineers and others were now
looking at this matter with a larger amount of

sanity than they had previously. They had before

got it into their minds that in each case it was neces-

sary to effect a certain amount of bacterial purifica-

tion before allowing sewage to enter a stream of any
kind ; but, owing to the work which had been done
by Prof. Letts and others, they were beginning to

see that that was not absolutely essential, and that
if they had a certain amoiuit of dilution and a good
current of water they could discharge some sewage
direct, without treatment of any kind. Personally,
he was not very much in favour of allowing sewage
to be discharged into a stream,, or even on to the se.a-

shore without taking out the solid matter; but.

having done this, in many instances there was not
the slightest need for a large expenditure of public
money. He woidd like to a.sk how the amount of

nitrogen in Ulva latissima compared with that in
Prasiola ci-is2}a. He thought Mr. Martin had a very
clear grasp of the situation, and had inculcated
caution, and when they came to deal with Dr.
Fowler's paper, that was a word they should not fail

to remember. Mr. Martin had truly .said there was
great need for a Government Department to investi-

gate subjects dealing with sewage disposal. Those
engaged actively in the work of ijtnification knew
how necessary this was, and how impossible it was
for the chemists or their stalfs to get all the informa-
tion they would like to have. The pajjer by Dr.
Fowler was one of the finest they had ever lieard at
these congresses, and it was such work as they had
been doing at the University of Manchester that they
wanted a Government Department to do for them.
He would not go into the quest imi of the fixing of a
statutory standard; he thought, however, that the
proposals of the Royal Connnission as to statutory
standards would help them enormously if they were
given effect to in some respects by changing the
present state of the law. The condition of effluents

at different times of the day, which was a point
raised by Mr. Clifford, required consideration. By
law no sewage works was entitled to discharge any
effluent, either uight or day, which was detri-

mental in any resjiect to the stream into which it

was discharged. It was quite clear that a town in
the position of Wolverhampton could not do that, no
matter how good the sewage works were. No sewage
effluent was ever able to enter a pure stream without
in some respect deteriorating its quality. Mr. Wake-
ford's paper was an excellent one, and especially

when lie gave exact figures of cost. That was what
they wanted to know, and wliich was very often
carefully avoided at a congress. When Dr. Fowler
and himself were in New York they were asked to

advise on the dispo.sal of the sewage of 11,000,000

people, and he came to the conclusion that it was
impossible to deal with it by land irrigation. After

careful consideration he recommended that the
sewage should be taken right out to sea ; but both
he and Dr. Fowler al.so came to the conclusion that
it was distinctly es.sential to take out the whole of

the solid matter by the construction of tanks on an
island which they as engineers tliought could be
constructed in practically mid-ocean. The sludge
would then be taken out to sea in the same way as
was done with the London sludge.

Mr. A. P. CoTTERELL (Bristol) said the Bristol

Channel, with its confluent rivers, offered a ijarticu-

larly favourable example for the application of the
principles enumerated in the Eighth Report of the
Royal Commission on Sewage Disposal. Tliat report,

it would be remembered, established in some respects

an epoch in the problem of sewage disposal, in that
it set up as a dominant factor a standard of dilution

or diffusion, and modified the part to be played in

what might be called the artificial process of puri-

cation according to the amount of dilution that could
be obtained. Thus, the Royal Commission concluded
in their final report on w-ater-borne sewage that, in
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lixinK a stumlaicl applicable to the particular case,

the dilution afforded by the stream was the chief

factor to be considered. They went on to say that

with ii dilution of over 500 volumes all tests might be

dispensed with, and crude sewage discharged subject

to the i)rovision of screens or detritus tanks. Wlien
the dilution was less than 500 volumes a relaxation

from the general standard might be made down to a

limit of 100 volumes. These conditions completely

modified the attitude that up to now had been
adopted towards sewage purification, no matter what
the channel or river into which the effluent was dis-

cliarged. In other words, the commission stated

tliat the actual circumstances of each particular ca.se

must be taken into account, and no one cast-iron

rule could be applied to all. As a matter of fact, this

;s common sense. Whether the existing law justified

it or not, it appealed to them, and upheld the view-

that many engineers had long maintained, and that
some towns situated like those on the Bristol Channel
and its tributaries had for many years carried it

into effect. The drainage area of the Severn and
its tributaries above Newport was about 8,560 square
miles. On a very moderate basis of flow-oft this

uuist give an average discharge of over 450,000.000

cub. ft. per day into which sewage from possibly

2,000,000 people was discharged mostly at or near the

mouth of the Severn. A discharge of 30 gallons per
head would give a dilution rate of only about 47

volumes, but when they added to the river discliarge

the enormous quantit.y of sea-w'ater that flowed twice

a day up and down tlie estuary, the.v saw that there

was a dilution far beyond the maximum limit set

by the Royal Commission. They had also the fact

of exceedingly rapid ebb currents, approximating in

some parts to 5 or 6 miles an hour, all of which
heljjed toward complete suppression and dispersion
of the sewage in the diluting water. If they con-
sidered one or two of the main tributaries upon
which large populations exist interesting results

were obtained. Mention was made by the author of

the paper of the Usk. Here they had a river basin
of about 540 square miles, with a discharge on the

3.3J per cent basis of 28,000,000 cub. ft. per day. It

received a sewage flow near its lower end of quite
WKt.flOO cub. ft. per day, beside the effluent, more or
less purified, from the somewhat scattered towns
and villages on its higher reaches. Conceding that
before it became tidal it was in a fairly clean condi-
tion, taking up, say, not more than 3 parts dissolved
oxygen in five days, even then the effluent would
require to be a very good one to come within the
standard laid down by the Eoyal Commission, seeing
that the dilution with river water was only about
48 volumes. But they had not considered the enor-
mous tidal volume delivered into the estuary twice a
day, and when this was brought into account the
liosition was altogether altered. They then had a
dilution just above Newport of well over 1,000 volumes
of sea and river water on the present population if

the sewage was discharged upon the ebb-tide only,
while below Newport, w-here the estuary enlarges, it

could not be less than 700 volumes. These deliveries
were beyond the limits laid down by the Eoyal Com-
mission, within which complete purification was
required. The case was not quite on all fours with
the suggestions of the Eoyal Conmiission, because
tliey evidently fixed their limits of dilutions on the
liasis of a flowing stream, whereas this obtained its

dilution from a mass of tidal water that filled

the estuary like a basin and receded twice a day.
It was needful to see that the same tidal
contents did not have to act as a dilutant again and
again, and for this purpose it was fairly obvious tliat

the discharge mu.st be regulated, and the position of
the outlet he such that the ebb might practically take
the diluted sewage out to sea into a still larger diffu-
sion before the tide turned. They had also to bear in
muul that sea water had not quite the same oxygen
ali.sorptiou by 20 per cent as fresh water, and allowance
should be made for this. A still more interesting tidal
triliutary from the jioint of view of sewa.ffe dilution is

the Bristol Avon. Here they had a river basin of
832 square miles for the Avon proper above Bristol
and 68 square miles for the Fronie which joined the
Avon at Bristol, making altogether an area within the
watershed above Bristol of 900 square miles. The
average flow-off from this area on the basis of 33 per
cent would be about 48,000.000 cub. ft. per dav. The
sewage from a population of nearly 400,000 persons was
clischarge(1 at Bristol in an absolutely crude condition
into the tidal portion of the river, which, in its non-

tidal or up-country course, dealt with the sewage
effluent from a population of probably nearly 2ou,0(Ml

persons, and could not be looked upon when it readied
Bristol as even a fairly clean river. The same remark
applied to the Frome. Bristol discharged its sewage
at all states of the tide from twelve outlets, the cliief

one at present being on the right bank just below the

well-known Clifton Downs. The only limitation to the

flow, if limitation it be, was the provision of tidal flaps

that were supposed to open only on the ebbtide, the

sev.er during flood tides being used as a storage tank.

The dry-weather sewage flow might be taken to be
nearly 2,000,000 cub. ft. per day—that was to say, there

was a dilution v.ith river water of about 12 vohimes.
This dilution of itself would not be sufficient to pre-

vent an intolerable nuisance, but here again the tidal

dilutions came to the aid of Bristol. The tidal eon-

tents of the Avon was about 600,000,000 cub. ft., the
contained water at high tide being obviously partly

salt and partly fresh. This quantity w-as sufiicient to

give a dilution of 600 volumes reckoning both tides,

and ver.v much modified the requirements of purifica-

tion. At the same time it would be seen that the
method, or rather want of method, adopted by Bristol

of discharging the crude sewage unstrained and at all

states of the tide, except to the limited extent afforded

by the tidal flaps, was not sufficient to meet the needs
of the ease. This point was still further emphasised
by the result of fl.oat experiments, quoted by Mr. Ash-
mead, the late borough engineer, in 1878. He stated
that floats sent off from the sewer outlets two and
a-half hours after high water of spring tides went as

far down the Severn as Portishead, but returned to the
starting-point with the flood tide in four and a-half

hours. Similar floats, however, sent ofi on the neap
tide did not get out of the river at all before the tide

turned. It was obvious that if the contents of the
river on each tide received more than their share of

sewage—do not, in fact, come fresh to the work

—

that the rate of dilution was brought far below what
it ought to be for a crude sewage discharge, and it

was therefore not surprising to find that Bristol had
for long contemplated the construction of a trunk
sewer to the more ample tidal waters, like Cardiff and
.some of the Glamorganshire valleys had done. Either
this or a limited system of purification sufficient to

enable the tidal water to dilute the effluent seemed to

be called for at no distant date. Situated as the
Welsh valleys were within so short a distance of tidal

waters, where there was any amount of dilution, it

was not surprising that the teeming populations had
taken advantage of the fact to get rid of their sewage
in a place where it could give neither them nor their
neighbours any more trouble. When Tennyson wrote
these words:—

"There twice a day the Severn fills.

The salt sea water passes by,"

he had in his mind a very different ideal than the
ability of the great estuary to afford relief to over-
burdened ratepayers by its ability to imdertake their
sewage disposal. But whatever were his dreams, it

was the fact that these very conditions of the Severn
so poetically noted by Tennyson were those that
accomplished this beneficent work, and to that extent
they were entitled to regard them as a great natural
asset.

Mr. Moss-Flowek said the difficulty was that they
must get rid of their sewage at the present time, and
they must do something even although they njade
mistakes. He was entirely with Mr. Martin as to the
formation of a Government department to carry on
experimental work. They had not, of course, reached
a stage of finality. He did not think the money which
had been spent in the last thirty years had been
wasted, for he thought the.\' had arrived at a state of

affairs when they knew they could treat sewage
to satisfy all reasonable requirements at a cost which
was within the capacit.v of the local authorities.

Prof, Letts said that as to the amount of nitrogen
in Ulva latissima, it varied considerably according to

whether it came from a polluted or unpolluted district.

Where it came from pure sea water tliey found a little

over 2 per cent of nitrogen, whereas when it was taken
from a polluted district it contained as much as 6 per
cent, which showed that it absorbed considerable
qiumtities of nitrogen from sewage.

The Chairman (Mr. H Percy Boulnois): Would you,
then, encourage the cultivation rather than the de-
struction of the seaweed ? You think it is doing more
good than harm.

Prof. Letts : Yes ; and I suggest it should be used
as an aquatic sewage farm.
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Dr. Fowler asked wliat Trof. Lolls would say a>

lo passing the clarified effluent, which could be oli-

tained from tlie process lie had described, into further

tanks in whieli plants of this description would grow,

and afterwards have fish, and making a cycle of the

w hole thing.

Trof. Letts said he could only suggest tluit Dr.

Fowler made the experiment.
The Chairman said Dr. Fowler's was a remarkable

paper, for it showed the result of the work of a man
wlioin they knew had made very considerable investi-

gations into the question of sewage dispo.sal. As he
understood it, this addition of iron in a very small

quantity produced the result which had been explained

but there was the deposit of sludge. This was the

bu!-'l>ear of all sewage works, and he was in hopes that

by his process the sludge would be less in quantity.

lie did not tell them the percentage of sludge. He took

it there were two kinds of sludge—sludge plus humus.
Dr. Fowler said they would always have to deal

with the mass of the sludge. His process began after

that. Tliey were dealing with the colloidal matter

which was not settleable in ordinary tanks. In ordi-

nary sedimentation tanks they had an opalescent

liquid which would not deposit unless allowed to stand

for a long time. Their endeavours had been to get

the colloids clotted in the tank, just as when they

added rennet to milk the whole thing came down and
they got the whey, so they had endeavoured to treat

sewage. If tliey could put that into operation at the

Manchester works they could do witli lialf their area,

and get an effluent which was crystal clear. The
sludge obtained was small in amount compared with

what it was when chemicals in amount had to be added
to the sewage, and as it was highly nitrogenous it

could be made into good manure. The engineer came
in with regard to the volume of air.

On the proposition of Dr. Fowler, seconded by Mr.
A. J. Martin, the following motion was carried by the

meeting:—
' That the council of the Koyal Sanitary Institute

be requested to urge His Majesty's Government to

take steps to carry into effect the recommendation of

tlie Royal Commission on Sewage Disposal, that pro-

vision should l^e made for the systematic study of

purification processes, which recommendation tliis

congress welcomes in view of the complexity of the

questions involved in the purification of sewage and
tlie importance of a correct understanding of purifica-

tion processes."
(To he continued.)

Street Cleansing;.—We understand that Messrs.

Archer, the bass broom people of Edmonton, London,
are offering a rotary broom that will make a sweep
7 ft. wide and from 200 to 300 miles long at a cost per

broom of .somewhere about £2. The announcement is

of interest at a time like the present, when the roads

in jiractically every town, residential or otherwise, are

demanding increased attention at the hands of the
respon.sible departments.

Combined Drainage Mr. O. Claude Robson, engi-

neer and surveyor to the Willesden Urban District

Council, in liis last-issued report to that authority,
says he is strongly of opinion that, under certain con-

ditions, a combined drain is preferable, subject to the
work being carried out in such a way as to afford

perfect inspection and cleansing at all points of junc-
tion, ready means of access for that purpose being
l)rovided by properly constructed manholes. He
points out tliat one result of the system is that the
multiplication of house drains under the houses is

avoided, and the consequential numerous trenches in
roads reduced to a minimum.
Northumberland Roads.—The county surveyor, Mr.

J. .\. iJean, in his annual report states that the ex-
licnditure for the year ended March 31st on the main-
tenance of (>18| miles of main and subsidised roads in

the county of Northumberland was £71,344, against
.C66,121 for 616| miles in the previous year. The cost
per mile was .tll5 6s. 6d., against £107 4s. 7d., and
towai-ds the expenditure the Road Board contributed
£11 3s. 6d. per mile, as compared with £12 2s. lOd. in

1911-12. The Roads Committee was successful in ob-
taining a grant for £12,000 from the War Office towards
the cost of reconstructing 10 miles of main road from
the Ottercaps to the camp at Rochester, on the Ponle-
land and Redewater main road. The sum of £8,000
had also been obtained by loan towards the cost of

the work. Generally speaking, some of the main roads
had improved, while many required considerable ex-
penditure to bring them up to date.

SOME RECENT PUBLICATIONS.*

Disinfection and Disinfectants. By M. Christian.

Translated from the German by Charles Salter.

Price 5s. nett. London: Scott, Greenwood & Son.

The science of disinfection is a comparatively young

one. but enormous strides have been made ol late in

perfecting the various kinds of apparatus which are

used for this purpose. The epoch-making discovery

of Dr. Koch in connection with the causes of disea.ic

and its transmission were the immediate cause of the

practice of scientific disinfection. The methods in use

to-day are broadly divisible into the two classes of

physical and chemical. M. Christian devotes a

separate section of his book to each branch of the

subject, while he also has a chapter on combined
.•systems. Mr. Salter has performed the task of trans-

lation well, and the result is a book which should be

in the hands of every person who is engaged in the

practical work of disiniection.

Computations for Marine Engines. By C. 11.

Feabody. Price lOs. 6d. nett. London ; Chai)iuan

k Hall, Limited.

The author of this work is the Professor of Naval
.Uchitecture and Marine Kngineering at the jMassa-

chusetts Institute of Technology. The book explains

tlie methods of computing the proper size and strength

of the parts of a marine engine, and is designed speci-

ally to meet tlie requirements of students of marine
engine design and young engineers who are beginning

the practice of their prolession. The several chapters

deal with preliminary comimtation, indicator diagrams,

forces and rotative effects, computation of strength,

balancing engines, and internal combustion engines

respectively. Published in New York by Messrs. Jolm
Wiley & Sons, tlie book is produced with the degree

of excellence usually associated w'ith that firm.

Builders' Qtiantiiies. By W. K. Ballard, Assoc.m.

inst.c.e. Price 2s. 6d. nett. London: Longmans,
Green & Co.

This book is a practical guide intended primarily

for the student. It is not designed to supplant the

larger well-know'n standard works, but the author,

being an experienced technical lecturer, here places

before the reader a view of the subject suited to the

needs of the examination student. The usual methods
of preparing a bill of quantities in every trade are

explained, and at the close of each chapter there is

a selection of worked examples from examination
papers. The book is written in a simple and clear

style, and Mr. Ballard has well succeeded in producing
a volume which tlioroughly meets the requirements
of the student in quantity surveying.

Road Improvement In Norfolk
—

^The surveyor to the

Oulton Broad Urban District Council, Mr. R. S. Cock-
rill, in the course of a report to that authority recently.

stated: "If you desire to keep up the roads to the

standard now required by the increasing motor traffic,

it will be necessary to adojit more expensive methods
than those used in the past. Flint roads in an urban
district prove very unsatisfactory, and you should con-
sider the desirability of replacing them with granite

based on a properly laid and rolled stone foundation.
The cost of this form of road complete would not be

less than 10s. per yard run for the average width ol

road. It must also be remembered that a road which
is not properly drained, channelled and kerbed de-

teriorates >ar more rapidly than one which has this

necessary equipment. Experiments have recently been
made with permanent road surfaces to avoid the
necessity of tar-jjainting every sea.son. The most
successful appears to be a surface obtained by rolling

the granite dry about 4 in. thick on a good foundation
specially prepared, and afterwards grouting with
asi)halt. It is too early to decide wliat the life of this
form of road will be, but it is not too much to antici-

pate that it would outla.st at least two if not three
ordinary granite roads. The cost, including the foun-
dation, is about 18s. per yard run for roads of average
width. If the roads are made up with a high crown
on stone foundation there w'ill be little difference in
the cost between existing flint and granite roads."
After discussion the committee recommended that the
surveyor be directed to submit particulars of the esti-

mated cost of making up certain stretches of road on
the lines of using tarred granite, no binding, with
granite chips on top, and tarred, with kerbiiig of fool-

paths (one side).

* Any of the publications reviewerl, or referreil to as
received, will be forwarded by the St. Bride's Press, Limited,
on receipt of published price.
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Chemical and Bacterial Condition of Rivers Above

and Below the Sewage Effluent Outfall.*

Hv J. E. riKAiS, M.\., aii.l A. E. KAYNER, mi., m.b.

In the Fourth Report, Part II. (1906), of tho Royal

Coinniission on Sewage Di.sposal there are a few

analyses of river waters with and without admixed
effluent from sewage farms. The Commissioners'

engineer, Mr. Kershaw, states (Hoc. cif., p. 77) that, with

regard to the river Cam, at the main effluent outfall

it had a normal flow of aliout 30,000,000 gallons per

twenty-four hours, and the volume of the effluent

as compared with the volume of the river was about

I to 15 normally. Five samples were chemically

examined, taken from above, and at 10 and 100 yds.

below, the effluent. For the purposes of comparison

it will suffice to cite the analyses of (1) the river

water above the outfall, and (2) the river water

10 yds. below the effluent outfall. .The numbers
represent parts per 100,000, and only those items are

taken from the report which are comparable with

those of our own work.
Cam river water con

c. Ill river water tainiiig effluent, 10

above the yards below the
effluent outlet. efflnent outfall.

Animoniacal nitrogen 0-019 0190
Albuminoid „ 0-037 0-030

Nitrous ,, none none

Nitric ., 0'45 spoilt

Oxygen absorbed from per-

maneanate at 80° F. in 4
hours 0-42 0-20

Chlorine 2-06 2-84

An analysis of another sample taken a month
earlier, 100 yds. below the effluent, showed that the

nitric nitrogen was 'C parts per 100,000.

It seemed to be of some interest to continue these

investigations both chemically and bacterially, for

Further, .several bacterial analyses for H. coli were
also completed in the month of August of 1912. It

is not necessary to quote in detail the results of each
analysis, and the following table contains the aver-

ages of the series of chemical and bacterial analyses

at the different distances noted at the head of each
column. All the samples were taken from 18 in.

below the surface of the river and in midstream.
They were obtained between G a.m. and 8 a.m., so

that the effluent should have had a full opportunity
of being fairl}' well filtered.

It is clear from Table A that the river is

polluted at Clay Hythe (2 miles below the effluent).

The bacterial analysis shows marked pollution at

about three quarters of a mile down, and the chemical
figures are higher than at half a mile; and, even at

2 miles the two ammonia figures are liigher than at
100 ft. above the effluent.

It is of some importance to note that the figure for

tlie absorbed oxj'gen very rapidly goes do-wn, so that
at a quarter of a mile it is below that at 100 ft. above
the outfall ; it increases at three-quarters of a mile,
and again rapidly decreases, so that at 2 miles it is

again lower than at 100 ft. above the outfall. There
is, therefore, clear proof tliat the dissolved oxygen
in the stream comes at once into action^ and thereby
decreases the amount of easily oxidisable substances
in the effluent. The nitrate figure shows a definite

increase even at 2 miles, and the nitrates may also

assist in the oxidation of the organic matter. The
chlorine figure, of course, shows a slight increase.

On the whole, chemically, the river purifies itself

from the contaminating effluent moderately well; for

between half a mile and three-quarters of a mile the

TABLE A.

Average Chemical (in parts per 100,000) and Bacterial (in 1 cc) Aualyses of the Cam Water above : id below the Effluent Outfall.

100 ft. Crude 8 ft. JmUe \ mile 3 mile 1 mile l.^ miles 2 miles 2^ miles SmUes i miles
above efflu- from below below below below below below below below below
outfall. ent. outfall. outfall nitfall. outfall. outfall. outfall. outfall. outfall. outfall. outfall.

•06S _ •379 •11-J •0846 •102 •u74 •0712 •0862 _ _ _
•03311 — -0846 032 •0286 •0:M •035 0275 •0412 — ~-

Oxygen absorbed in 1 hours at Ir'O deg. V. ... •31« — •678 •2039 •2036 •254 •222 •216 •2213 — — —
— •575 •5/5 —

-
—

Only traces were found , but there w:vs a tendency to an increase down the river.

:i-(C — 4-483 3-4 34 3^5 3^35 3^;55 335 _ _ _
B. coli found m 1 cc 661 102.422 27,522 — 6,670 — 14,443 8,510 6,377 2,349 1,525 30

they may be typical: and the autliors have studied

the Cam river above and below the effluent outfall

on a more extensive scale, in order to see how far

down the river its chemical and bacterial conditions

vary, and particularly as to the latter with regard to

B. coli. For this purpose the water from different

parts was systematically examined, beginning at

100 ft. above "the outfall and extending 4 miles below

it. There is a possibility of further pollution at

Clay Hythe, 2 miles from the outfall down the river,

and there is also a houseboat station a quarter of a

albuminoid ammonia and the oxygen absorbed
figures are lower than at 100 ft. above the effluent

(uitfall.

Bacterially, the filter-beds of the sewage farm evi-

dently were acting very badly, and the purification

by the river was slow. It is difficult to say how
soon the B. coli would die out if the river received
no further pollution than that which it gets from the
effluent outfall. Probably, from a consideration of

these and oilier numbers, the river might contain
verv few of tbein at 2 to 3 miles below the outfall.

Comparative Table of tin us kinls of Intestinal Bacilli

TABLE B.

I 1 CO. of the Cam Water fou id below the Etauent Outfall.

B. coU coinniimis
B. acidi lactici ...

B. coli communior
B. lactis aeroffenes

100 feet
above .

outfall.
I'

:)8,930

34,823
16,363
12,290

S feet i mile > mile ; mile
from bel.nv below below
outfall. outfall. outfall. outfall.

10,458 _ 2,634 _
9,:S57 — 2,£67 —
4,128 — 1.000 —
3,302 ~ 800 ~

1 mile li miles 2 miles
below below ' below

outfall, outfall, icutfall.

i^ miles 3 miles
|
4 miles

below below , below
outfall, loutfall. I outfall.

mile below Clay Hythe, but there did not appear to

be any great indication of xjollution from it.

The water for the analyses was collected on May
18 and 19 and June 12, 1912, respectively. The
amount of effluent being discharged on the first two
days was small compared with that on June 12th.

* From a paper read at the Exeter Congress of the Royal Sanitary

As only a macroscopic examination of the colonies

was made, the numbers of B. coli fouud in 1 cc. of

the river water only indicates those which produce
acid in lactose. But if, as it is reasonable to sup-

pose, they are all of . intestinal origin and mainly

human, and that they all live the same length of

time under the conditions of the examination, we

can get a fairly accurate relative number Ity making
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use of the proportions in which they visually occur

in the human intestine. The following table con-

tains the relative proportions of the other organisms

in the colonies calculated on these usually accepted

relative proportions.

A series of bacterial analyses were also done in

August, 1912. The following tables contain more
detailed results of the number of B. coli after forty-

eight hours' cultivation on McConkey's neutral-red-

lactose-agar medium, in volimies of the river water

varying from -005 e.c. to 1 c.c, and at varying dis-

tances from the effluent outfall.

The relationship of the figures is somewhat dis-

appointing, as, even when thj greatest care was
taken, they do not bear much resemblance to the

various dilutions. But they are of outstanding in-

terest in showing, in considerable detail, the varia-

tions in the pollution of the river by B. coli from
day to day, and at different distances from the source

of the contamination

—

i.e., the effluent outfall.

GENERAL EESTJLTS.

The chemical and bacterial conditions of the stream
will vary constantly, quiie apart from the daily

variations caused by the sewage effluent ; but, on
the whole, it may be concluded that the river is

influenced only moderately well by what may be

called natural purification.

The dangerous pollution, as indicated by B. coli,

coming from the discharge oi the sewage effluent into

the stream, is still well marked at between 3 and 4

miles below the effluent outfall. It will be observed,

however, that there is a definite amount of purifica-

tion in this respect at 4 miles below, as compared
with that at 100 ft. above, the outfall. If the river

were to receive no further pollution after that which
is poured into it from the effluent outfall, it is, per-

haps, probable that at about 3 miles below the out-

fall the water would be comparatively free from
B. coli.

The chemical purification is moderately fair, for at

2 miles below the effluent outfall the riyer showed
a definite amount of inirification, notwithstanding
the fact that at three-quarters of a mile below there
is some contamination from another source. At half

a mile below the outfall the chemical purification is

also fairly good.
How far the nature of the effluent poured into the

stream will have to be controlled so as to come
within the suggested chemical standard of the Royal
Commission on Sewage Di.sposal (Eighth Eeport,
1912, Vol. I.) as regards the volume of the diluting
stream, and therefore influenced by the amount of

oxygen actually dissolved in the stream, is a subject
for future research ; and how far it may l)e possible
to ensure an effluent purer bacterially is a question
which has not yet received a definite answer. Nor,
at present, does there appear to be a great necessity
for such sterilisation so long as the water is not
used for household pi.rposes. In the case of a tidal
stream, at the mouth of which there are oyster beds,
the necessity for greater care is more obvious.

The Petrol Tax—A report by tlic Comptroller of the
London County Council .'ihows that London has paid
nearly £700,000 to the Road Board, but has received
only £2.3,234 back. The report states that, in view of
the fact that the petrol tax was specially designed. to
secure a contribution proportionate to the use made
of the roads, it would seem that in the distribution of
the fund some regard should be paid to the amount
contributed by a given area, as indicating the extent
of the use made by motor traffic of roads in such area.

Cartage Work: The Willesden System The advan-
tage or disadvantage of the local authority maintain-
ing its own cartage plant has been more than once the
subject of debate by the Wille-sden Urban District
Council, the main objection to the council undertaking
the work being, of course, the extra cost involved
beyond that at which horses, carts and men can at
times be hired. In his last-issued report, Mr. O.
Claude Robson, the engineer and surveyor, says that
by the partial adoption of each system the council
have, in his judgment, arrived at a via media em-
bracing the advantages offered by each system, keep-
ing a sufficient number of horses for normal work
and relyin;.' upon hire for any additional number re-
quired, while to keep the maximum number would
mean retainin<r some in the stables at times or finding
them work of an unremunerative character.

CORRESPONDENCE.
For every ill beneath the sun
There is eome remedy cr none:
If there be one, resolve to find it;

If not, submit, and never mind it.

—Anon., circa 1843.

"CREEPING" OF TAR-MACADAM ROADS.

To the Editor of The Subveyor.

Sir,—Having read with great interest the many
excellent papers on " Road Construction " submitted
for consideration at the last International Congress
in London, and at the meeting of the Institution of

Municipal and County Engineers recently held at Great
Yarmouth, I cannot f-nd that any experience has
been given on a point which is, in my opinion, one
of some considerable importance when dealing with
the construction of roads in the rural parts of the
country, more especially the " construction of mac-
adamised roads bound with tarry, bituminous, or
asphaltic materials."

I refer to the provision of some sort of " abutment

"

to take the place of a kerb, and thus prevent the
" creeping " or lateral movement which is apparent
to some degree in all newly laid tarred material when
the road surface is first subjected to heavy traffic, or
during periods of very hot weather.
Having had occasion to devise some means of

dealing with such cases in the construction of

lengths of tarred macadam roads built on a wet clay
subsoil, I append particulars of the method adopted,
in the hope that other surveyors will give their ex-
perience under similar circumstances.
A trench 12 in. wide was excavated on either side

of the carriageway to an average depth of 2 ft. The
bottom 9 in. of this trench were then filled in with
coarse boulder flints laid dry, from which open joint
drains of ordinary land pipes were laid at intervals
of every 10 yds. to convey the subsoil water to the
back ditch or main drain. Upon the loose flints was
placed a layer of 3 in. of clinker ashes, and the upper
12 in. of the trench were filled in with coarse boulder
flints pitch grouted into position. This formed an
economical and efficient " kerb " or " abutment " to

prevent the outward thrust or lateral movement of

the material forming the main body of the carriage-
way, while the lower portion of the trench acted as
a main carrier drain, which was, in turn, tapped by
means of the small side drains. Tlie carriageway
between the " abutments " was then excavated to a
depth of 15 in., the lower 3 in. being filled in with
clinker ashes, care being taken to drain all wet and
springy places with agricultural pipes. LTpon this
was laid 9 in. of clean broken bricks, or other
approved hard core, which was rolled down to a
proper section to receive the 3-in. surface coating of

tarred granite.

I have known cases where creosoted slips or old
sleepers have been inserted to act as " abutments,"
and although these are economical, they are not very
durable, and do not, as a rule, withstand the lateral
pressure under heavy traction engine traffic.—Yours,
&c..

H. W. BOWEN,
County Surveyor, West Sussex.

Horsham.
August 7, 1913.

[Our comment on Mr. Boweu's interesting letter will
he found in " Minutes " on another page.—Ed. Sur-
veyor.]

AERATION AS AN AID IN SEWAGE PURIFICATION.

To the Editor of The Survetob.

Sir,—I note with interest your editorial on p. 87 of
the July 18th issue of your valued paper regarding
recent investigations into the increased efficiency
caused by aerating sewage, and desire to state that
tlie writer began to introduce air currents into under-
(jrouiid nitrification beds about the year 1905, and has
followed the practice of doing so ever since, in conse-
quence of the very excellent results produced by the
character of practice.
There are now over 1,000 of such underground

aerated nitrification beds in successful operation in
the United States, doing service at high-class country
residences, schools, institutions, and the like.
Air is introduced by induction in consequence of

the peculiar construction and connections of the plant
with the building, although in a few cases under-
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ground aeration of beds has been accomplished by

forcing air through.
Vosrelsang, of Dresden, Germany, took out a patent

in 1906 for" the purpose of introducing atmosplieric

air through beds in an opposite direction from the

flow, but this patent post-dates the introduction of

this practice by myself in the United States by at

least one year.

The basic patents for subsoil nitrification bed aera-

tion in the United States were taken out by myself

in 1907.—Yours, &c..
Burton J. Ashley.

;^^organ Park,
Chicago, 111.

Ausust 1, 1013.

An Assistant Surveyor for Gainsborough.—At the

meeting of the Gainsborough Urban District Council

nil .Alonday last it was decided that an assistant sur-

veyor be appointed at a salary of £90, rising by four

annual increments to £130.

Suggested Revival of Toll Gates The Richmond
(Yorks) Rural District Councillors on Saturday com-
plained about the increasing cost of the repair of

the roads, caused by the motor traffic, and thought

an attempt ought to lie made to get the old toll-gate

system revived.

Institution of Municipal Engineers: South-Eastern

District The third annual general meeting of the

district was held at the offices of the institution, 39

Victoria-street, Westminster, on the 7th inst., when
Mr. Henry C. Adams was re-elected chairman, Mr. W.
Louis Carr was elected deputy chairman, and Mr.
.1. W. Brook hon. district secretary.

Local Government Board and Sanitary Inspectors.—

"\V. \V." writes: "If any of your readers could
favour me with instances in which councils have re-

tained the services of inspectors of nuisances after

the Local Government Board have refused to sanction
the appointments or withheld the half salary usually

imid by tliem I should be glad to hear from them."

INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

President—Mr. J. W. Cockkill, m.ixst.c.e., a.r.i.b.a.

Boroush Survevor, Great Yarmouth.

HARROGATE MEETING.

A meeting of the institution will be held in the

North-Eastern District at Harrogate on Saturday,
October 4th.

Thomas Cole,
92 Victoria-street, S.W. Secretary.

APPOINTMENTS VACANT.
Official and similar advertisements received up to 4.30 p.m. on

Thursdays mtiII be mserted in the following^ day's lasua, but thoie

rtn'OntibU fur their deti>aich are recommended to arraniie that tke^

thall reach Ths Survkyos office by noon on Wednesdays to ensure
their inelution in the weeklij titt of tummariet. Such adcertisementi

My, IB oatei of tmergeney onl^, be tele, honed (So. /3.59 Holborn',
tuh/ect to later conJirmalwH btf letter,

CLERK OF WORKS.—August 16th.—Rhondda
Urban District Council.—Blessrs. R. Hammond ct

Son, engineers, 64 Victoria-street, Westminster, S.W.

TEMPORARY ENGINEERING ASSISTANT.—
August I6th.—Wood Green Urban District Council.

2^ guineas per week.—Mr. C. H. Croxford, engineer
and surveyor.

SURVEYOR'S JUNIOR ASSISTANT. — August
18th.—Uford Urban District CouncU. £80—£100 per
annum.—Mr. H. Shaw, engineer and surveyor.

ASSISTANT ELECTRICAL ENGINEER.—August
19th. — Port Elizabeth Municipality. £500 per

anmnn.—Messrs. Davis & Soper, 54 St. Mary-a.xe,

London, E.C.

ROAD F0RE3IAN.—August 20th.—Cannock Urban
District Council. 35s. per week.—Mr. C. A. Loxton,
clerk.

INSPECTOR OF ROADS AND SEWER WORK.—
August 20th.—Corporation of South Shields. £2 per
Week, and house free.—>[r. Leslie Roseveare, borough
engineer.

SURVEYOR'S ASSISTANT. — August 20th.—
Cannock Urban District Council. £2 2s. per week.—
Mr. C. A. Loxton. clerk.

BOROUGH SURVEYOR'S TEMPORARY ASSIST-
ANT.—.\ugust '20th.—Corporation of Macclesfield.

£120 per year.—Mr. S. C. Baggott, borough surveyor.

ASSISTANT ROAD FOREMAN.—August 23rd.—

Corporation of Bedford. 32s. 6d. per week.—Mr. N.

Greenshiekls, Iwrough engineer and surveyor.

COUNTY SURVEYOR. — August 23rd. —Antrim
County Council. £600—£700 per annum, with £150

for travelling expenses.—Mr. Alexander MUlar, deputy

secretary, County Courthouse. Belfast.

ASSISTANT INSPECTOR OF NUISANCES.—
August 2.5th.—Corporation of Swindon. £75 per

annum.—Mr. R. Hilton, town clerk.

ASSISTANT IN BOROUGH SURVEYOR'SOFFICE.
Auffust 2.5th.—Corporation of Dewsbury. £91 per

annum.—Mr. H. Ellis, tov,-n clerk.

ASSISTANT SANITARY INSPECTOR. — Augu.st

25th.—Corporation of Burnley. £78 per annum.—Mr.
P. Thomas, town clerk.

ASSISTANT PARKS SUPERINTENDENT.—August
28th.—Brighton Town Council. £156 per annum.—Mr.
H. Talbot, town clerk.

G\S MANAGER.—August 30th.—Malvern Urban
District Council. £350—£400.—:Mr. H. L. Whatley,

clerk.

CONSULTING SURVEYOR. — August 31st.—

Government of Bombay. £1.000—£1,200 per annum.—
Seeretarv. Revenue Department, India Office, Lon-

don, S.W.

INSPECTOR OF NUISANCES.—September 1st.—

Willesden Urban District Council. £150—£200 per

annum.—Medical Officer of Health, Dyne-road, Kil-

burn, N.W.

BURGH SURVEYOR.—September 1st.—Corporation

of Prestwick. £120 per annum—Mr. W. Shaw, town
clerk, Burgh Chambers, Prestwick.

ASSISTANT SANITARY ENGINEER.—September
15th.—Government of the United Provinces. 500-700

rupees per month, with travelling allowances.—Seere-

tarv. Revenue Department, India Office, Whitehall,
London, S.W.

TECHNICAL (SANITARY) INSPECTOR.—October
1st.—Municipality of Alexandria.-The Director-

General of the Municipality.

COUNTY SURVEYOR .—October 11th.—KentCounty
Council. £800 per annum.—Mr. W. B. Prosser, clerk.

Sessions House, Maidstone.

MUNICIPAL COMPETITIONS OPEN.

9fflolal and similar advertisements reoelved up to 4.30 p.m. on

Thursdays will be inserted In ths followingr day's Issue, but thote

rttvtnniU for their dtipatch art recomaiewiei to arrangi tkat tii)

liaiJ r«a<;* Ths Surviioe o^fSc. by noon o« Wednesdays to emurt

:kiir inclutUa •« tht Kcekly tilt of tumaariti. S<icK adcer^utvitnti

iwy, in eaiei of emtrgonoy only, be telcihonid (Xo. 13o9 HoUom),
tubiect to later eonjirmalion by letter.

CHEPPING WYCOMBE.—September 1st.—Designs
for town-planning the borough and an area imme-
diately adjoining. Premiums, £25, £10 and £5.

—

Mr. T. J. Rushbrooke, borough surveyor. High
W-ycombe.

YORK.—October 31st.—Scheme under the Housing

and Town Planning Act, 1909, in connection with

certain areas, for the Corporation of York. Premiums
£100, £50, and £25.—Mr. F. W. Spurr, city engineer.

FOLKESTONE.—November 29th.—Designs for a

band pavilion, for the corporation.—Tlie Town Clerk.

SKELMANTHORPE (Yorks).—Designs for twelve

workmen's cottages, for the urban district council.

—

Mr. W. Fisher, clerk.

BLACKBURN.—No date.—Designs for a new fire

station and firemen's dwellings, for the corporation.

Premiums of £100, £50 and £25 are offered. Mr. F. G.

Briggs, V.R.I.B.A.. assessor.—The Town Clerk.

BRADFORD.—No date.—Designs for laying out an
estate and the erection of working-class houses.—The
Town Clerk.

COVENTRY.—No date.—Sketoh plans for school ex-

tension, for the Education Committee.—The Secretary.,

Education Offices, 44 Bayley-lane.
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MUNICIPAL CONTRACTS OPEN.

Official and similar aUvertlsemsnts reoelvsd up to 4.30 p.m. on

Thuradays wH\ ha inserted In the following day'a lesue, 4u( tiion

r„.o«,M! f^r thtir i„ratch art recommeniti to arrao^t that tUy

,h^ll Ttach Thk Sukviyue office by «»»» on Wednesdays to <•».»«

thttr incluMXon in the xeikly litt of i»mmari«j. Such adoerttiemenli

Ls. in »<.«. 0/ emergency onls, ie telephoned (.V». 13.59 Kolhor,),

lubiect to later conflrm:il%on b-j letter.

Buildings.

MARGAM.—August 18th.—For the fonstruction of

gasholder foundations, for the urban district council.

—Mr. John Cox, Council Offices, Port Talbot.

LUTON.—August 19th.—For the erection of a tempo-

rary school, for the Education Committee.—Mr. P. J.

Carter, secretary.

LYDD.—August 19th.—For the construction of a

sea wall, for the commissioners of sewers.—Messrs.

J. C. Weldon & C. Stokes, clerks, 11 Bank-street,

Ashford, Kent.

BRIDGE.—August 19th.—For the erection of a small

l)ridge, for the rural district council.—Mr. Frederick

W. Ruck, architect, 86 Week-street, Maidstone.

NORFOLK.-August 20tli—September 3rd.—For the

erection of a school at Hockwold, for the Education
Committee.

—

Mr. J. E. Burton, Victoria Chambers,
Bank-plain, Norwich.

GLASGOW.—August 23rd.—For the erection of a

hospital, for the corporation.—Office of Public Works,
04 Coehrane-street.

CUMBERLAND.—August 25tli.—For additions to a

school, for the Education Committee.—Mr. J. Forster,

architect, 13 Earl-street, Carlisle.

LEPTON.—.\ugust 25th.—For the erection of twelve
houses, for the urban district council.—Messrs. J. B.
Al)bey & Son, architects. New-street, Huddersfield.

NORTH RIDING.—August 26th.—For alterations at

a public school, for the Education Committee.—Mr.
T. C. Wrigley, secretary. County Offices, Northallerton.

LEEDS.—August 26th.—For the demolition of exist-

ing shops and the erection of two lock-up shops, for

the corporation.—Mr. W. T. Lancashire, city engineer.

CHELMSFORD.—August 27th.—For building 108

workmen's dwellings, for the corporation.—Mr. P. T.
Harrison, borough engineer.

WALLINGFORD.—August 27th.—For the erection of

workmen's houses, for the corporation.—Borough Sur-
veyor.

WINCHESTER.—August 28th.—For a movable
parquet dancing floor for the guildhall, for tlie cor-

poration.—Mr. W. V. Anderson, city architect.

WINCHESTER.—August 28th.—For alterations and
additions to the guildhall premises, for the corporation.
•—Mr. W. V. Anderson, city architect.

BIRKENHEAD.—August 28th.—For the erection of

buildings for gas plant, for the corporation.—The Gas
Engineer.

LAUNCESTON.—August 30th.—For the erection of

thirty-two workmen's dwellings, for the corporation.—
Borough surveyor.

GRIMSBY.—August 30th.—For the erection of

wood-framed and corrugated-iron isolation hospital,

for the rural district council.—Engineer and Surveyor.

MONMOUTH.—September 1st.—For the erection of

a public school, for the Education Committee.—Mr.
John Pain, County Council Offices, Newport.

MAESTEG.—September Isf.—For the erection of

council offices, for the urban district council.—Mr.
S. J. Harpur, architect and surveyor.

SOUTHWOLD.—September 5th.—For the erection of
twelve workmen's cottages, for the corporation.

—

Borough Surveyor.

ST. HELENS (I. of W.).—September 9th.—For the
erection of a depot shed, for the urban district council.
—Mr. A. S. Lilley, surveyor. High Park, Ryde.
DURHAM.—September 9th.—For the erection of a

new school and alterations at existing school, for the
Jvlucation Committee.—Mr. A. J. Dawson, clerk. Shire
Hall, Durham.
ANGLESEY.—September 11th.—For the erection of

a public school, for the Education Committee.—Mr.
J. Owen, county architect, Holyhead and Menai
Bridge.

BROWNHILLS.—September 27th.—Erection of a
pumping station, with engine and other foundations,
at Mosspits, Shelfield, for the urban di.strict council.—
Mr. Robert Green, engineer, .57 Waterloo-street, Bir-
minghani.

LUTON.—September 30th.—For the extension of

the refuse destructor plant, for the corporation.-—

Borough Engineer.

Iron and Steel.

HALIFAX.—August 19th.—For the supply of tram
rails and fishplates, for the corporation.—Mr. James
Lord, borough engineer.

CLECKHEATON.—August 20th.—For tlie supply
and erection of gasworks plant, for the urban district

council.—Mr. A. L. Jennings, engineer. Town Hall.

CORK.—August 21st.—For sinking wells and erect-

ing pumps, for the rural district cou;icil.—Mr. J.

Cotter, clerk. Workhouse, Cork.

BURY (Lanes).—August 25th.—For the supply of

turbine alternator, with exciter and surface condenser,
for the corporation.—Mr. S. J. Watson, electricity

works.

LLANELLY.—August 25th.—For the supply of steel

pipes, for the rural district council.—Messrs. H. Rote
& Son, 8 Victoria-street, Westminster, S.W.

PLYMOUTH.—August 27th.—For the supply of

steam turbo-alternator and condenser, for the cor-

poration.—Mr. E. G. Okell, borough electrical

engineer.

WELLINGBOROUGH.—August 37th.—For the erec-

tion of a Wa.shington-Lyon steam disinfector, for the

urban district council.—Mr. J. T. Parker, clerk.

WAKEFIELD.—September 1st.—For the supply of

electricity plant, for the corporation.—City Electrical

Engineer.

NEATH.—September 7th.—For laying water pipes
and machinery, for the rural district council.—Mr. D.
M. Davis. Council Offices.

ST. PANCRAS.-September 8th.—For the removal
of existing pumping plant and the erection of new
pumping plant at baths and washhouses, for the
borough council.—Mr. Percy Griffith, 20 Victoria-
street, Westminster, S.W.

DUNSTABLE.—September 10th.—For the construc-
tion of storm-water conduit, for the corporation.

—

Borough Surveyor.

Roads.

ALTRINCHAM.—August 18th.—For channelling and
tar-macadamising, for the urban district council.—Mr.
Harry E. Brown, surveyor.

AUDLEY.—August 19th.—For the supply of slag

and slag chippings, for the urban district council.

—

Mr. J. J. Nelson, clerk, Kidsgrove, Staffs.

OLDHAM.—August 21st. — For making-up two
streets, for the corporation.—Borough Surveyor.

LEEDS.—August 21st.—For works of paving and
flagging, for the corporation.—City Engineer.

BARNSTAPLE.—August 22nd.—For repaving on ex-
isting foundation the carriageway of a portion of High-
street, and Boutport-street, with creosoted deal
blocks, for the corporation.—E. Y. Saunders, borough
surveyor.

LUTON.—August 22nd.—For private street works,
for the corporation.—Borough Engineer.

BURNHAM-ON-CROUCH.—August 22nd.—For the
supply of small flints, for the urban district council.

—

Mr. E. Dilliway, clerk.

DUNMOW.—August 23rd.—For the hire of steam
rollers, for the rural district council.—Mr. A. E. Floyd.
Great Dunmow.
WEST HAMPNETT.—August 23rd.—For about 525

days' steam rolling, for the rural district council.—
Mr. W. D. Rasell, clerk, Chichester.

MORLEY.—August 25th.—For the construction of

footpaths, for the corporation. — Mr. F. Turner,
borough engineer and surveyor.

HETTON-LE-HOLE.—August 26th.—For making up
certain streets, for the urban district coinicil.—'Mr. J.

Harding, surveyor.

GREAT CROSBY.—August 26th.—For making-up a

road, for the urban district council.—Mr. Josepli A.

Wright, surveyor.

WINSFORD.—August 26th.—For the supply of

granite macadam and granite chippings, for the

urban district council.—Mr. J. Wilkinson, surveyor.

WALTHAMSTOW.—August 27th.—For the sup|jly

of about 6.t.NJ0 tons of 5 in. wide by 4 in. deep granite

setts, for the ur))an district council.—Mr. E. ^lorley,

surveyor.
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CHELMSFORD.—August 27tli.—For .street improve-

ment works and tar paving, for the corporation.—

Borough Engineer.

BROMLEY (Kent).—September 1st.—For the supply

of road materials for the year ending September 30.

1914, cai-ting, and team labour, for the rural district

council.—Mr. Edward Haslehurst, clerk.

BROMLEY (Kent).—September 1st.—For the supply

of a steam roller on hire, for the rural district council.

—Mr. Edward Haslehurst, clerk.

LAKC.\SHIRE.—September Ist.—For laying a con-

crete foundation and paving aV)out 10,000 sq. yds. of

main road with granite cubes, for the county council.

—Mr. W. H. Sehofield, county surveyor, Preston.

SOUTH MIMMS.—September 2nd.—For the sup-

ply of Leicestershire or other granite, chippings,

gravel, hoggin or shingle, distilled tar, and cartage,

for the rural district council.—Mr. G. Simcox, sur-

veyor.

LOUGHTON.—September 2nd. — For making-up
certain roads, for the urban district council.—Mr.

H. White, surveyor, Loughton, Essex.

LITTLEHAMPTON.—September 3rd.—For the sup-

ply of Guernsey granite and granite chips, for the

urban district council.—Mr. H. Howard, surveyor.

MIDDLESBROUGH. — September 5th. — For the

construction of an arterial road, for the Tees Conser-

vancy Commissioners.—Mr. John H. Amos, general

manager, Queen's-terrace, Middlesbrough.

BEDFORD.—September 9th.—For the supply of

broken granite, ironstone slag, and ironstone slag tar-

macadam, for the corporation.—Mr. N. Greenshields.

borough engineer and surveyor.

BRIGHTON.—September 9th.—For the supply of

dressed granite kerb and channel, granite flat kerb
and granite flat channel, for the corporation.—Borough
Surveyor.

WANDSWORTH.—September 15th.—For works of

making up and paving, for the borough council.—3Ir.

P. Dodd, borough engineer.

Sanitary>

EARSDON.—August 16th.—Fur hinng eartbenw;ire

pipe sewer, for the urban district council.—!Mr. J. R.

McMillen, surveyor. Council Offices, Shirenioor.

SPENNYMOOR.—August 18th—25th.—For the con-

struction of about 10,000 lin. yds. of 18. 12 and 9 in.

diameter earthenware, cast-iron and steel pipe

sewers, with manholes, ventilating columns, septic

tanks, bacteria beds, pump-house, and other works,
for the urban district council.—Mr. C. Franklin
Jlurphy, engineer, Lloyds Bank Chambers, Morpeth.

CHORLEY.—August 20th.—For the erection of

latrines in recreation ground, for the corporation.

—

Borough Surveyor.

JIANCHESTER.—Augu.-;t 21st.—For carrying out
sanitary works to houses, for the corporation.

—

Chairman of the Drainage Sub-committee.

SEDGEFIELD.—August 21st.—For the construction
of a joint scheme of sewage disposal works, for the
rural district council.—Mr. James Stones, engineer
and surveyor.

WARWICK.—August 22nd.—For emptying cess-

pools, for the rural district council.—Mr. C. C. Smith,
sanitary inspector, 19 Churcli-liill, Leamington Spa.

BACUP.—August 23rd.—For works of sewering and
paving, for the corporation.—Mr. AV. H. Elce, borough
surveyor.

CONWAY.—August 25th— September 4th. — For
works of sewerage, for the rural district council.

—

iSFessrs. T. B. Farrington & Son, Llandudno.

HUNSLET.—August 25th.—For laying surface-water
drains, for the rural district council.—Mr. W. B.
Pindar, clerk, Hunslet, Leeds.

TENDRING.—August 25th.—For work of .scaveng-
ing, for the rural district council.—^Mr. A. J. H.
Ward, clerk, Harwich.

HAVANT.—August 25th.—For laying sewers, niau-
lioles, and ventilating shafts, for the urban district
council.—Mr. A. E. Stallard, engineer.

OULTON BROAD. -August 25th.—For the removal
of refuse, for the urhan district council.—Mr. C. G.
Taylor, clerk, Victoria Chambers, Lowestoft.

SOUTHWELL.-August 28th.—For constructing
sewers and manholes, for the rural district council.
—Mr. G. Symon, surveyor.

SOUTH SHIELDS.—August 28th.—For sewering
Derwentwater-lane and part of Laygate-lane, recon-

struction of main sewer, and drainage of Sea-road

and foreshore proper^es, for the corporation.

—

Borough Engineer.

WOKING.—August 29th.—For the construction of

sewers, manholes, and gullies, for the urban district

council.—Mr. G. J. Wooldridge, engineer.

WARBLINGTON.—August 30th.—For the construc-

tion of sewerage and sewage disposal works, comprising

1,900 yds. of 15-in., 16-in., 18-in., and 24-in. cast-iron,

stoneware, and concrete outfall sewer, with manlioles,

ventilators, pumping-station, rising main, septic tanks,

and trickling filters, for the urban district council.

—

Mr. Ai-thur J. Martin, engineer, 7 Victoria-street,

Westminster, S.W.

RHONDDA.- Sei>tember 1st.—For scavenging work.

for the urban district council.—The Surveyor.

HITCHIN.—September 3rd.—For the construction

of sewerage and sewage disposal works, for the ui'ban

district council. — Mr. E. J. Silcock, engineer,

Sanctuary House, Tothill-street, AVestminster, S.W.

RUNCORN.—September 3rd.—For laying sewers

and constructing manholes, for the rural district

council.—Mr. G. F. Ashton, clerk.

HARTLEY AVIXTNEY.—Septemlier 4th.—For the

construction of screening and detritus chambers, up-

ward flow and humus tanks, bacterial filters, engine-

bouse, engine and pump, sand filters, conversion of

contact beds into storm tanks, general modification

of existing works, and alterations and additions to

existing sewers, surface-water drains, ventilating and
flu.shing arrangements, and other incidental work,
for the rural district council.—Mr. T. J. JIoss-Flower,

28 A'^ictoria-street, Westminster, S.W., or Carlton
Cliambers, Bri.stol.

MADRAS.—September 9th.—For the supply ard
delivery of English stoneware pipes and specials,

varying from 4 in. to 21 in. internal diameter, and
aggregating a total length of about 143 miles, for the

corporation.—Messrs. James Mansergh & Sons,

agents, 5 A'ictoria-street, Westminster, S.W.

LONDON.—September 16th.—For the supply of

machinery for new engine-house at Crossness, for

tTie eountv council.—ilr. G. W. Humphreys, County
Hall, Spring Gardens, S.W.

BUSHEY.—September 16th.—For the construction

of cast-iron pipe sewers, for the urban district

council.—Mr. E. E. Ryder, surveyor. Rudolph-road,
Bu^hcy.

Miscellaneous.
LUTON.—August 19th.—For the supply of a motor

fire engine, for the corporation.—Borough Engineer.

LEEDS.—August 23rd.—For horse hire, removal of

a.shes, and purchase of surplus breeze, for the cor-

poration.—Air. R. H. Townsley, general manager, gas

department.

HORNSEY.—September 1st.—For the supply of two
petrol-driven motor fire engines, with fire escape, for

the corporation.—Jlr. E. J. Lovegrove, borough engi-

neer and suiTeyor.

TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.

The Editor invites the co-operation of Sitrteyor readers
with a view to malting the information given under this
head as complete and accurate as possible.

* Accepted. t Recommended for acceptance.

BEOWNHILLS.—Accepted tor relaying stoneware pipe
9ewer and alterations to existing tanks at Mosspits, for
the urban district council.—Mr. E. Green. \yaterlcK>-
street, Birmingham :

—

Jiartin & Element. Smethwick, £134.

CARDIFF.—For the erection of a technical institute, tor
the Education Committee.—Messrs. T. Jones & P. Thomas,
architects. St. Jlary-street, Cardifl ;

—

F. G. Minter, London .. £V,~ii
\V. Thomas & Co.. CardiB 46.707

J. Long & Sons. Bath 46.632
S. Roberts. Limited, Plymontli 14,835
P. Davies & Son, Cardiff 44,317

E. Turner & Sons, Cardifl ' 43,859

EGREMONT.—Accepted for the erection of a coal store, for
the urban district council.—Mr. J. Cowan, surveyor:—

Ma.son.—H. J. Doloufhan, Cleator Moor.
.Toiner.—J. Watson, Egremont.
Slater.—E. S, Burrows. Workington.

E. J. Case, King's Lynn, £158.
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epaving' with creosoted deal blocks,
Mr. H. Mair, borougli surveyor :

—
:\[o\vlem & Co.. Limited. Grosvenor-wharf.

improved Wood Pavement Company, Queen Victoria-
street, E.C

Acme Flooring and Paving Company, Limited.
Victoria Park, E

Wimpey & Co.. Hammersmith. W.
W. Griffiths & Co., Limited, Bishopsgate, E.G."

LEEDS.—For constructing a sewer, for the corporation.

—

Mr. W. T. Lancashire, city engineer :

—

II. Arnold & Son. Hunslet, Leeds.—Sewerin? and kerbing
streets on new estates, and other sewer and drainage
works, for three years, schedule; construction of sewer
in Lawns-lane. Barmouth-road, and under Midland
Eaihvay, Balm-road. Leeds, f2,783.

L.\NCHESTER.—For the construction of flushing chambers
and laying pipes, for the rural district council.—Mr. G. W.
Westgarth. surveyor :

—

F. Ward, Lanchester, Durham. .£34.

MONAGHAN.—For the construction of works of water
supply, for the urban district council.—Messrs. Swiney &
Groasdaile. engineers. Avenue-chambers, Belfast :

—

H. McGeough, Monaghan JE1,303

J. McNally, Cookstown 1,224

J. Graham, Dromore, Co. Down 1.040

J. Callan. Castleblayuey l.OOo

Grainger Brothers. Holywood, Co. Down 983

EATHDOWN.—For the construction of new roads and
sewers, for the No. 1 rural district council.—Mr. E. M.
Butler, Dawson-stceet. Dublin :

—

M. O'Brien, Kingstown £585
J. Kennedy. Dublin 566

R. Moslev, Brav, Co. Wicklow 560

D. Clarke. Dublin 536

J. Graham. Dromore. Co. Down * 533

EOMFOED.—For tlie erection of eighteen cottages, for the
rural disrict council.—Mr. W. J. Grant, surveyor

P. Wilmott. Ilfor.l

Brutv & Son. Hornchurch
.\. G. & H. Sibthorp. Hornchurch
P. C. & A. G. Catherwood. Hornchurch
T. W. Moss, Hornchurch *

.

.

Surveyor's estimate, £3.259.

£3.794
3,669
3,330
3,222

STJNBURY-ON-THAMES.—For the supply of Kentish brown
pit flints, for the urban district council.—Mr. H. F. Coales.
surveyor :

—

Per cube
yard,
s. d.

Barnes & Son, Dartford . . . - 6 6
Smeed, Dean <St Co.. Limited, Sittingbourne 5 10

Wills & Packham, Limited, Sittingbourne 5 10

Cremer. Goodenough & Co., Limited, Faversham * 5 8

STOCKPORT.—For sewering and paving works, for the
corporation.—Mr. J. Atkinson, borough surveyor :

—

P. D. Hayes & Sons. Stockport. £2.077.

WALLAND MARSH ( Kent i.—For raising, widening, and re-
facing with clay about 1,089 yds. of sea wall, for the
commissioners of sewers.—Messrs. J. T. Welldon & C.
Stokes, clerks. Bank-street, Ashford :

—

Smith & Durrant. Pevensey, Susse.t £6,099
G. Brann, Broomhill. Sussex 2,600
R. Armistead & Co., Sheerness-on-Sea, Kent* .. 2.050

WANSTEAD.—For work of making up, for the urban
<iistrict council.—Mr. C. H. Bressey. surveyor :

—

Malford-

T. Adams, Wood Green
G. Bell. Tottenham
Davey & .\rmitage
W. & C. French, Buckhurst Hill— Farley .

.

— Jackson
G. J. Anderson. Poplar *

Surveyor's estimates .

.

grove.
£720
671
630
573
715
619

Felstead-
road.
£953

WIGAN.—For the supply of 340 galvanised sanitary pans,
for the corporation.—Mr. W. Bolton, borough engineer :

—

s. d.

Easton & Broadbent. Wolverhampton 8 3
E. Glive Porteous. London 6
P. Bird & Co., London 5 11
Rowson, Drew & Clydesdale, London 5 11
G. Hill. Limited, near Stourbridge

W. Park & Co., Wigau

J. Bolton. Wigan
T. J. S. Clephan. Wigau "

.

.

(less 2i per cent.)

WINCHCOMB.—For the construction of a concrete reservoir,
and laying mains, sluice valves, and other works, for the
rural district council.—Messrs. Phillott & George, engi-
neers. Promenade, Cheltenham :

—

H. E. Pullar, Northwick. Cheshire £1,372
G. G. Rayner, Thornton Heath. Surrey .

.

— Drew, Cheltenham
A. Groves & Son. Shipton-under-Wychwood
W. Wright. Chesham. Bucks
Grounds & Newton, Bournemouth
Eowell & Co., Chipping Norton
Collins & Godfrey, Tewkesbury
Williams & Co., Kidderminster *

1,346
1.342
1,327
1,327
1,277
1.255
1,246
1,140

MEETINGS.
8fcrfl(arM3 and othT$ vnll ohU^s hy sending

farihcovwng meetings.
arltr notice of date* 9f

OCTOBER.
-Institution of Municipal and County Engineers ; Meeting

at Harrogate.
-Institution of Municipal and County Engineers : Meeting

at Dover.

LIMMER ASPHALTE PAVING GO
LIMITED,

Chief Office : GAXTON HOUSE, WESTMINSTER, S.W.
TalaE'-O'ns' "LIMMER, LONDON," Telephone: QERRARD 9620 (2 lines.)

LITHOFALT PAVING BLOCKS
For carriageways, FOOTWAYS,

COURTYARDS, &c.

AS LAID AT

BRIGHTON, HAMPSTEAD, POPLAR. FOLKESTONE, &c.

Authorities can
carry out their own street Paving- Works,

w^ith the aid of local labour.

IIUIDORI"ANT Wi^^ these Blocks Municipal
IIYIr WIA I Ml^ I carry out their own Street

PRICES, WITH SAMPLES, MAY BE HAD UPON APPI^ICATIOPJ.
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Minutes of Proceedings.

Highway
Authorities.

Some valuable papers on the

subject of highway administra-

tion were submitted to the
Road Congress, and, in addition to summarising
the views of the reporters on particular points, the
reporter-general, Mr. W. Rees Jeffreys, secretai-\-

to the Road Board, contributed an interesting

study of the subject and of the present situation

in England and Wales. Though to a considerable
extent his remarks pointed to the advantages of

a centralised system, Mr. Jeffreys did not advo-
cate the control of the chief main routes by a

central department. On the other hand he urged
the importance of establishing administrative units

of area sutEciently large to ensure effective organi-
sation, and the establishment of adequate staffs

and suitable equipment. '' It is possible," he said,
" that in a happy combination of properly consti-

tuted local authorities, working in partnership
with a directing and assisting central authority,

the solution of the problem will be found." It is

verj' disappointing to find that in the matter sub-
mitted to the Congress on the subject of highway
administration there was no comparative study
throwing light on the significance of the tenns
"centralisation and decentralisation. ' The roads
systems of many countries are in a state of organic
growth. In Bulgaria, for instance, the state of
affaire resembles that in the German Empire before
the management of main roads was handed over
to the provinces and small States composing the
Bund. In Scotland there is an almost unique
system of complete units, tending, perhaps, to
develop to a similar system with larger units. The
same principle is at work in at least one State of
Germany, in that part in which the 'circle' is

the sole highway authority of all the roads in its

area. In some provinces of Pnissia there is a
tendency towards the concentration of all road
management in the hands of the provincial autho-
rity. The word "centralised" appljes to this

syst/em only in so far as we regard it from the
village point of view; from the point of view of
the Central Government it is a continuance of the
policy of decentralised road administration. A
similar state of ailairs would be brought about in
England by the formation of county units. On
the other hand, some of the Prussian provinces
are handing over the duties of road maintenance
to smaller local authorities; but it is of more im-
portance to realise that in the greater part of the
area of (Jermany the position is that a local autho-
rity of greater or smaller size, but never verj'

large, has charge of the main road, and smaller
authorities have charge of the other roads. The
German States and provinces van' so much in area

and population that the system followed com-
pares in some cases with our county and district
system, and in other cases with a system in which
larger units or groups of counties would be the
main road authorities, the local roads being
administered by much smaller authorities. In the
United States we find no clear precedent for a
national system of roads, for, apart from the
distinction between a State of the union and a
sovereign State, we find that the larger States
cannot be compared with the Unitetl Kingdom as
regards population, or the smaller States as regards
either population or area.

A national road system in a country with a
scattered population may be of the type which
precedes local control rather than that which is

developed from local control. In France a national
main road system was created about 200 years ago,
and it now forms a part of an elaborate system
in which State and local management of roads have
been welded into what is practically one organisa-
tion. In India a great system of main roads, de-
veloped in order that we might have effective
administrative control of the countrj', and be in
a position to defend it from an att-ack, has since,
with the exception of a comparatively small mile-
age of very important roads, been handed over to
local authorities. Now that through traffic is de-
veloping in India there is a tendency for more
Government 'control of the roads, and almost
certainly towards Government management of a
system of main roads. It is possible that there
will be in Germany developments leading to the
creation of a national system of trunk roads. The
establishment and maintenan(!fe of a system of
national roads is a matter quite ajDart from the
State control of roads generally, although, as in
France, it may be a means by which such control
may be developed and perfected. In many
countries the real need is not so much for State
management of a skeleton of trunk roads as for
really large State contributions to the construction
and maintenance of roads. As regards control of
highways, the State may better be occupied in
exercising some control of the roads generally than
in managing a few of the most important of the
main roads, which, it must not be forgotten, often
vary greatly in importance in a dist-ance of com-
paratively a few miles. In the United Kingdom
the position really is this. The State may or may
not take charge of a system of trunk roads ; it mu'^t

contribute very largely towards the cost of the
most important of the main roads of the country.
The State may or may not create a road depart-
ment; it miisf ensure the appointment of suitable
men for the management of all roads, and the
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suitable remuneration of all these officials.

Further, it seems desirable that the basis of tax-

ation for road puri^oses should be broadened, that

necessaiy improvements which are economically

unsound" from the local point of view should be

carried out from a central fund, and that the Road
Board funds, increased as far as may be necessary,

shall be available for road maintenance as well as

for road improvement.

* * *

At the Toiyn Planning Con-
Legal Aspects

fgj.gjj^ jj^i^ ^t Q^^^^ Yarmouth
last month in connection with

Town Planning,
^j^^ ^^^^^^j meetings of the

Institution of Municipal and County Engineers,

the paper read by Mr. John L. Jack, the

town clerk of Dunfermline, differed from the other

contributions submitted in that it dealt with the

legal as distinguished from the technical aspect

of the subject. There can be little doubt that

when the various schemes which have been and
are being sanctioned by the Local Government
Board come to be put into execution the number
of legal jjoints which will arise will be propor-

tioned to the novelty of the legislation. Further,

it must be remembered that the execution of a

town planning scheme necessarily involves con-

siderable interference with the usual rights of

property owners, in whose favour, therefore, the

Courts would probably construe any provision of

the Act which is ambiguous in character. At the

Local Government Board inquiry held in connec-

tion with the Dunfermline scheme some jjoints of

great general interest arose, and it is with these

that Mr. Jack's paper is chiefly concerned. It is

provided by the statute that land which it is pro-

posed to include in a scheme must be " land likely

to be used for building purjioses. or so situated

with respect to land likely to be used for building

purposes that it ought to be included." At Dun-
fermline a landowner object-ed to the inclusion of

certain lands on the ground that they would prob-

ably not be built on for mauj' years. It was
pointed out on behalf of the local authority that

the lands in question were liable to be let for

building at any moment, and that if they were
omitted from the scheme they would become a

positive attraction for the speculative builder.

The Local Government Board decided to include

these lands in the scheme, and so approved of the

principle that lands may be included although

there is no immediate prospect of their develop-

ment
Another question of some difficulty arose at

Dunfermline owing to the provision of the Act
that no com{>ensatiou is payable on account of any
building erected ou, or contract made, or other

thing done with resjiect to land included in a

town planning scheme after the time at which the

application for aifthority to prepare the scheme
is made, or after such other time as the Local

Government Board may fix the purpose. Xow,
the Act requires that a i>eriod of two months shall

elapse between the date of the notice of intention

to make an application to the Local Government
Board for leave to prepare a scheme and the actual

making of the application. It is evident, there-

fore, that during this period landowners might

do much to prejudice a contemplated scheme, or

at least to render it much more expensive. This

actually happened at Dunfermline, and the local

authority consequently asked the Local Govern-

ment Board to fix as the date after which no com-

pensation should be payable the date of the notice

of intention to apply for leave to prepare the

scheme. The Board were at firet doubtful whether

they had power to fix a date anterior to the actual

date of the application for authority to prepare

the scheme. They ultimately decided, however.

that they had such power, and accordingly

acceded to the request of the local authority. The

Dunfermline Council certainly appear to have
surmounted the preliminary difficulties connected
with their scheme very creditably. The second
point referred to is of special importance, inas-

much as the decision shows that once a local

authority has resolved to proceed with a town
planning scheme thej are in a position effectually

to protect the amenities of the area proposed to

be dealt with pending the decision of the Local

Government Board on their application.

Royal
The second volume of the

r„-,.«io^i„- Eighth Report of the Royal
Commission ,

.

n t<.Commission on bewage Dis-

Sewage Disposal: l\°f ^^ ^^^ ApP^ndix, will prob-

Appendix to
^^^y P/°^« t°

Jf
one of the most

Eighth Report.
i»>P°rtaiit of the many publica-

tions wnich have been issued bv
the Royal Commission. Time has permitted as

yet onlj- a cursory examination of a volume con-
taining over 200 pages, but this is sufficient to
show that the report which has already been pub-
lished was based upon observations conducted with
unusual care and knowledge. The whole idea of

the authors of the report is revolutionary.

Whereas sewage effluents have hitherto been
judged by certain laboratory tests, in the future
the stream into which they are discharged will be
"the ultimate arbiter in the matter.'' Evidence
is given to show that a very considerable propor-
tion of the total volume of sewage produced in

the British Isles is at present being discharged
crude or settled into rivers, often without giving
rise to nuisance, because of the large dilution with
oxygenated water afforded b}' the stream or river

receiving the discharge. It is well to observe that
very few sewage works actually discharge nothing
but a highly purified effluent at all times, while
most works discharge a greater or less amount of

unpurified, or partially purified, sewage in times
of storm. Though at first sight the discharge of

unpurified sewage into rivers seems to be wrong
in principle, the actual pollution of the river is

not one of kind, but of degree.

The commissioners have made very careful tests

and observations of the actual effect of sewage and
sewage effluents discharged into streams and rivers,

the volume and flow of which have been carefully

gauged. The information given is xevy clear and
complete, and the evidence undoubtedly tends to

prove the great importance of the purification

effected by dilution. The process of self-purifica-

tion of a river has been shown to be mainly one
of indirect oxidation, through the agency of bac-

teria, by the oxygen dissolved in the water. Thus
the chief effect of this process is the withdrawal of

oxj-gen from the water. Thus if the dilution is

sufficient, as is proved conclusively by the evi-

dence, and the oxygen is not reduced below a

certain point, there will be no nuisance, and if the
deoxygeuation of the water is greater, nuisance
results. The evidence given as to the mixing of

the effluent or sewage with river water is of the
greatest interest and value. A large number of

tests were made by mixing fluorescine with the
sewage, thjjs enabling the observers to have visible

proof of the degree of mixing. Thus a table has

been prepared showing the rate at which disper-

sion and mixing takes place in rivers with currents

of different velccities.

The report will be dealt with at greater length

in our next issue. There is no retrogi'ade sugges-

tion ; a careful study of the report will not show
that there is any idea of allowing streams and
rivers to become less pure. On the contrai-y, the

fact that a certain high standard of purity for

rivers is essential is made much clearer than was
formerly the case ; while it is also shown that,

having provided an effluent which when it flows

into the river does not reduce the purity of the

water below the required standard, fui-ther treat-
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jnent becomes unnecessary. This is sound common
sense, and will no doubt eventually lead to the
best results, and the authors of the report are to
be commended for their excellent work, so clearly
described.

Closing Order

Inquiries.

We have on more than one
occasion called attention to the
changes which were effected by

the Housing, Town Planning, 6zc., Act, 1909, in

regard to the procedure in closing and demolishing
houses unfit for human habitation. In view of

the rather remarkable proceedings which have
transpired in connection with the closing of the
house under discussion in Eex v. TJie Local Govern-
ment Boaril, which was recently before the Court
of Appeal, we niay perhaps repeat what we said in

a former issue in regard to the changes brought
about by the Act. A radical change was effected

in the procedure to be adopted in making closing

orders by transferring the jurisdiction from the

petty sessional courts which had hitherto exercised

it to the local authorities themselves. An appeal

lies to the Local Government Board against an
order when it has been made ; then the owner may
ask the local authority to determine a closing

order at any time, and if such determination is

refused, a further appeal may bo made to the
Board against the refusal. There is a further

provision that an appeal cannot be dismi.ssed by
the Board unless they first hold a public local in-

quiry. That the new pi'ocedure does not neces-

sarily result in the speedy settlement of any ques-

tion between a property owner and the local

authority is shown by the fact that in the case

under consideration the closing order was made
in January, 1911, and legal proceedings connected
therewith have gone on intermittently ever since

that time. Not content with the appeals given
to the Local Government Board, the owner in that

case has sought the aid of the High Court to quash
the proceedings at the public local inquiry held on
the refusal of the local authority to detennine the
closing order. As recorded in our issue of January
10th last, the King's Bench Divisional Court de-

cided against him, and he therefore appealed to

the Court of Appeal, who have heard the case and
postponed judgment until after the Long Vacation.
The main points in coatroversy in the Court of

Appeal were the contentions on behalf of Mr.
Arlidge that it was contrary to the principles of

natural justice: (a) That the Board should refuse

to supply an appellant with a copy of the reports

made by the inspector who {jresided at the public

local inquiry, but should treat the reports as con-

fidential to themselves
;

{h) that the Board should
receive communications from the Hampstead
Borough Council and refuse to disclose such com-
munications to the appellant; (c) that the Board
should refuse to allow an appellant to appear and
state his case before the person who actually de-

cided the appeal. A view of the case has already
been expressed in the issue referred to, and we can
only hope that the practical result of these
astonishing proceedings will not be to put a check
upon what wo regard as a very salutary piece of

legislation.

" Lazy and Swanking " .P^^P^^P'" .^''^"
^'"f

'""»-

Officials: A
S'stently agm the Govern-

Lincolnshire View. "^^°^ whatever may happen,
are hardly more obstinate and

ingenious in the fabrication of excuses for their
conduct than are those who make it a permanent
duty to vote against increases of salai-y, or even for
the reduction of salaries when it is a question of
appointing a successor to an official vacancy. An
example of this particular kind of individual made
itself manifest at the meeting of the Roads and
Bridges Committee of the Holland (Lines) County
Council recently, when the question of appointing I

a sui-vej'or for the South District was discussed.
It was suggested that a salary of £150 a year was
insufficient remuneration, and it was even pointed
out that the council had had experience of a
"cheap paid surveyor." A proposal was sub-
mitted that the salary be £175 a year—by no
means an extravagant remuneration for the posi-
tion—which Mr. T. W. Banks proceeded to de-
nounce in the most pcornful fashion. For one
thing, he assei-ted, £150 was a sufficient salary;
for another, if they gave the new surveyor more
they would certainly have to give the North
Holland surveyor more; and for yet another, "

if

they wanted a man to be lazy, the more they gave
him the more lazy he would be, and the more
swank he would have." The salaiy was eventually
fixed at £150 by a majority of one, seven voting
for this sum and six for £175. It would really be
interesting to know whether the councillors who
supported Mr. Banks were moved to do so more
by the extraordinaiy power of his arguments than
by their extreme elegance; obviously they must
have been influenced supremely by one or the
other. Whichever it was, they are doubtless
satisfied that, alike from the points of view of
economy and morality, they have done the right
and proper thing. If mere money means more
swank and ' independence"—another term in the
bright lexicon of Mr. Banks—it clearly becomes
a public, if a painful, duty to vote down sternly
evei7 attempt to endow officials with what must
be actually as well as figuratively filthy lucre. It
is hard to refrain from adding, however, that such
an aspect of life necessarily stands self-condemned
with the fatal blemishes cf bias and inconsistency,
for nobody of spirit could, or would, venture to
apply it to their own affaii-s.

Highway ^^ discussion which took place

Administration ''^. ^ l^?"""^^
meeting of the War-

j^
wickshire County Council on a

Warwicksliire. P3"°Posal to appoint an addi-
tional clerk in connection with

the work of highway administration in the county
revealed a tendency on the part of certain members
to make attacks on the county surveyor. It would
be well if membei-s of highway authorities were to
bear in mind tliat the calls upon the time and
energy of those officials who are responsible for
the maintenance of the roads have veiy materially
increased in recent years. In Warwickshire, for
example, the Road Board have recently expressed
their willingness to make a grant of £46,675 in
addition to a loan of £44,2513. The administra-
tion of these very considerable funds naturally
means a great deal of work for the officers con-
cerned and a policy of cheeseparing in regard to
office assistance is not, we are convinced, in the
interests of real economy. In any case, those who
advocate such a policy might at least refrain from
personal attacks. In the case under consideration
the worthy councillor who obsei-^'ed that " if the
surveyor knew more about the roads they would
have better supervision," was well described by
a subsequent speaker as endeavouring to teach his
grandmother to suck eggs— that is, endeavouring
to teach the surveyor how to make roads. It is

satisfactory to record that the proposal of the
"economists " to refer back the recommendation
to make the appointment in question was defeated.
At the same meeting some strong criticisms of the
policy of the Road Board were made apropos of
a reduction in the grant from that body. This
grant as originally proposed was to have been
£49,675, but after having considered the plans
and detailed estimates of the work to be under-
taken, the Board decided to reduce this amount
by £3,000. In the circumstances we think that
the council were wise in not accepting an amend-
ment embodying a formal rejection of the Board's
offer.
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Legal Aspects of Town Planning.*
By JOHN L. JACK, Town Clerk of the City and Royal Burgh of Dunfermline.

Since the passing of the Housing, Town Planning,

&c.. Act, 1909, much has been written, and many
have been the writers on what the author might call

the " technical side " of town planning. On the

other hand, the legal aspect of the Act with regard

to town planning has l>een dealt with by a very few,

and those who have dealt with it have confined theni-

.selves chiefly to the legal procedure involved in the

preparation of a town planning scheme. This

doubtless arises from the fact that, until a few town
planning schemes are actually in operation, occasion

for testing the effect of the provisions of the Act of

1909 in the law courts cannot very well arise. As is

well known, a legal treatise unsupported by the

authority of the courts is, after all, of very little more
value than the considered opinion of any solicitor

who has carefully studied the Act himself. What
has just been sa'd nnrst necessarily apply to this

paper. Not only so, Init one other disadvantage must
be added by the fact that the Act of 1909 can only
be dealt with from the point of view of a Scots
lawyer. Owing to the difference in the legal systems
on either side of the border, it must necessarily fol-

low that the actual effect of the Act on these systems
will not be identical, nor is the author's knowledge
of English law sufficient to enable him to point out
wherein differences may occur. The author will do
his best, however, to put before you some legal

aspects of the Act as it appears to him, both from a

careful study and from the practical administration
thereof in connection with the largest town planning
scheme yet undertaken in Scotland, and one of the
largest town planning schemes undertaken in the
United Kingdom.
To begin with, therefore, let us first consider to

what extent the town planning part of the Act of
1909 extended or amended the existing law. First,
and mo.st important of all, it conferred upon local
authorities the right to town plan lands not only in
their own area, but also in the area of other local
authorities, provided always, of course, that these
lands were likely to be used for building purpo.?es.

THE RIGHT TO TOWN PLAN.

The right to town plan is one of the most vahiable
powers that have yet been entrusted to local authori-
ties, and, corversely, it is one of the greatest re-
strictions which have lieen imposed upon land-
owners in dealing witli their properties. Conse-
quently, in the administration of the Act, its pro-
visions must be subject to the very strictest inter-
pretation, and any deviation therefrom, however
small, in dealing with a town planning scheme might
prove disastrous thereto. The author m-ght make
his meaning clearer l>y suggesting this to you. that
if for any reason, after a town planning sclieme has
been completed, it were to be found, as the result of
an appeal to tlie courts, that the provisions of the
Act had been neglected or exceeded in anv way tiie
whole scheme might be declared to be ineffeaiinl
The tune involved in tlie rectification liv the promo-
tion of another schenie. or otlierwise, during wliicli
a large area of land might be sterilised for building
purposes, might entail a considerable finan-ial lo-^s
on the local authority and landowners interested
In addition, such a situation would undoulitedly
give rise to the question wliether landowners are
entitled to compensation by such a delay In the
author's view they would be entitled to compen -.ation
where the delay is occasioned by the fault or neglect
of the local authority. One other point with rcfard
to the right to town plan that sliould be i iriie inmind IS that that right is not quite an absolute erem respect that local autliodlies promoting schemes
are directed to endeavour, by means of conferences or
otherwise, to secure the co-operation of owners
parties interested, and local authorities intero^.^d
in the lands affected by anv scheme. That
obviously means tliat where a landowner lias view,
with regard to the laying out of his own lands alocal authority i.< bound to give these everv con-
sideration. It IS the author's opinion that, if in atown planning scheme a landowner lias already

En^neers, at Gie.at Ynrmouth
'""""""°" "' Munio.pBl .-mcl County

initiated a scheme of development and partly carried

out same, local authorities would be well advised to

accept that development, if the objects of the scheme
were not interfered with thereby, in preference to

entering upon a lengtb.y controversy with the view
nf forcing a scheme of development differing from
that proposed by the landowner in unimportant engi-

neering details.

LAXPS OUTWITH THE AKEA OF I,OC.\L AriHOBlTY
PROMOTING SCHEME.

With regard to the right of a local authority to town
plan the lands which are outwith their own jurisdic-

tion, it may interest you to know that in connection
with the Dunfermline town planning scheme the cor-

poration have included in that scheme an area of land
immediately adjoining the city, which lies within the
jurisdiction of the Dunfermline District Committee of

the County Council of Fife. One peculiarity about the
inclusion of this land is that in the year 1911 the
Corporation of Dunfermline promoted in Parliament a
Bill for the extension of the city boundaries which,
inicr alia, included this area, now included in their

town planning scheme. The Bill was passed without
alteration by the House of Commons, but the House
of Lords Committee struck out from the area proposed
to be annexed to the city the area to which the author
is now referring. It is an area presently unbuilt upon,
and the buildings in the city are built close up to

the lioundary thereof. The corporation felt that the
development of this area must be made to i-arnionise

with the lay-out of the existing city immediately ad-
joining, and accordingly, in promoting their town
]danning scheme, they asked the Local Government
Board to include it therein. The proposal was opposed
by the County Council of Fife, who appeared before
the Local Government Board Commissioner and stated
that, while they agreed that the area in question, if

it were developed, should be planned in conformity
with the city development, they were of opinion that
it was rural in character. The Local Government
Board, liowevcr, took the view of the corporation that
it was land likely to be used for building purposes,
and allowed its inclusion in the city scheme. Perhaps
their decision was influenced to some extent by the
cor])oration stating at the inquiry that they had no
olijection to constituting the county authority the
responsible authority for the administration of the
scheme so far as within their jurisdiction after it had
been completed. Be that as it may, the author is con-
vinced that the case lie has put to you is just such
a one as the Legislature had in contemplat on when
they gave local authorities power to include in a town
])lanning scheme lands in the area of another autho-
rity.

Before a local authority can successfully include in
a town planning scheme land in the area of another
authority, they must be in a position to .-^how that
it is necessary in the interests of the muenity and con-
venience of a .scheme being prepared by them. Or of

their existing town, Ibat they should have control oi
tlie development therein. TJic author has heard the
view expressed by members of some liurghal authori-
ties that it would be well for a burgh, in anticipation
of a future extension of boundaries, to ask for autlio-
rity to town plan county areas in the immediate neigh^
bourhood of the burgh, and he is of opinion that any
application for a town planning scheme of that nature
would l)c foredoomed to failure. There can be no
<loubt that the Local Government Board would be in-
clined to resent rather than encourage anything which
might look like putting them in the position of sup-
jiorting one local authority against another. At the
same time, the author does not believe that the fact
that a county authority has initiated and carried
tlirough a town j)lanning scheme for laud in the imme-
diate neighbourhood of a burgh will prevent any
l)uighal authority from obtaining an extension of
boundaries, although it may entail jiavment of a
larger amount of compensation. The preparation of
a town i)lanniug scheme does not in Uie slighte.st im-
pair tlie i>owers of burghal authorities to applv for
extension by any of the recognised methods.

LAND LIKELY TO EE USED FOR BTTILDING PURPOSES.

There is another point which was discussed at the
Local Government Board inquiry into the Dunfermline
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si-lieiiie—viz.. that land proposed to he incliulcil in a

.^(•lieine is likely to be used for building purposes, or

is so situated with respect to land likely to be used

for building purposes, that it ought to be included in

a scheme.
At the Dunfermline inquiry an agent for one of the

landowners appeared and objected to the inclusion of

certain lands within the city on the extreme eastern

boundary thereof. It was urged on behalf of the land-

owner that this was land which W'ould not in all likeli-

hood be built upon for the next twenty or thirty

years, or, perhaps, fifty years. The answer on
behalf of the local authority was tliat the

words " likely to be used for building purposes

"

did not necessarily mean that it was likely to be

so xised within the next year or two, and further,

that these very lands had, only a few months pre-

viously, been included by Parliament within the

city, thus showing that Parliament had considered

the land to be burghal in character; that if lands

were burghal in character, it must necessarily follow

that they were liable at any moment to be feued or

leased for building purposes; and that while it

might be quite true that no feuing or leasing for build-

ing purposes might take place for even fifty years, the

local authority could not very well run the risk of

leaving these lands out, liecau.se they w-ould un-

doubtedly form a danger zone to any town planning
scheme for the remainder of the city area, in

respect that they would be absolutely free of

all the restrictions of the town i)lanning scliome

designed for the preservation of the amenity
and health of the district, and would become an
attraction for the speculative builder. In this case

also the Local Government Board took the view of

the corporation, and included the lands objected to.

That decision is eminently reasonable, and does not

confer any hardship on the landowner. If his lands

are not likely to be built upon in the near future,

the mere fact of their Ijeing planned does not neces-

sarily entail upon him any disadvantage.
Suppose that lands are presently in u.se for agri-

cultural or any other inirposes, there is nothing, in

the author's view, to prevent the Xocal Government
Board making i>rovision in a town \)lanning scheme
that additional buildings necessary for the proper

v.orkins of the farm, and which will be occupied l\v

Ijersons employed in coiuiection therewith, shall be

put up, even if these do not harmoni.-ie with tlie pro-

posals of the scheme. Such a condit'on i.s eminenily
reasonable. In fact, it is only fair to landowners
that until actiuil development takes place they should
be in a jjosition to continue to erect .such buildings

as are necessary for tlie proper working of thoir

estates. The author thinks that if, as the result of

a town planning scheme, landowners were i)revented

from erecting such necessary buildings as those re-

ferred to, they would undoubtedly have a good claim
for compensation in resjiect of any loss incurred by
them thereby. If, however, tlie landowner desires

to erect nevv buildings tor piuiioses other than those

to which his lands are put at the t'me a town ])lan-

ning scheme is initiated, that goes to .show that his

lands are likely to be used for building purposes,
and he is not worse off than his ne'ghbours who are

nearer the heart of the city, in being compelled to

have the.se buildings erected in conformily wiili the

town planning scheme.
The conclusion to be drawn finni the aliovo is tliat

local authorities arc not compelled to take too nar-

row a view of what is land likely to be used for

building purposes, but ai-e entitled to take a broad
view thereof, even to the extent of including lands
which may not be built upon for generations, so

long as the intere.sts of the landowner and his tenants
are properly safeguarded. It is not sufficient for a

landowner tfl show that to the l)est of his knowledge
it is unlikely that his land shall be built upon in

the near future. If, owing to its proximity to a

populous centre, it is doubtful when any particular

area of land might be built upon, the author thinks
local authorities should have no hesitation in includ-

ing such an area in a town planning scheme.

COMPENSATION.

The author would now like to deal with another

point which arose in connection with the Dunferm-
line scheme. Under sees. 58 (2) of the Act of 1909,

it is ijrovided that no compensation shall bo payable
on accovjut of any building erected on, or contract

made, or other thing done with respect to land in-

cluded in a town planning scheme after the time at

which the application for authority to prepare the

scheme is m.-ide, or after such other time as the
Local Government Board may fix for the purpose.
Some time before the Dunfermline Corporation re-

solved to make application for permission to prepare a
town planning scheme, a building syndicate acquired an
area of ground in the vicinity of Rosyth naval base,
practically in the heart of the area proposed to be in-
cluded in the town planning scheme. They lodged
plans in the Dean of Guild Court for the erection of

a number of three-storey tenements on that area,
having a density of about sixty houses per acre.

This was considered by the corporation to be objec-
tionable, but owing to the period of two months
which requires to elapse between the date of notice
of intention to make an application and the
actual making of the application, there w'as abun-
dance of time to enable the syndicate to complete
their contracts for the erection of the houses, and in
fact to have the actual erection begun to some
extent before the time at which the applica-
tion for authority to prepare the scheme could
be made. The author advised the corporation
that, according to his reading of the Act, although
they had not actually made their application
to the Local Government Board, there was nothing to
prevent the board from fixing a date anterior to the
date of making application. They accordingly autho-
rised him to make application to the Local Govern-
ment Board to fix the date of their first advertisement
of intention to apply for authority to prepare a scheme
as the date after which no compensation shoidd be
payable on account of any iniilding erected on, or con-
tract made, or other thing done with respect to the
land proposed to be included in the corporation's town
planning scheme. The author was heard by the board
in support of the application. From what passed he
gathered that the board were in some dubiety as to

whether they were justified in fixing a date anterior
to an application being made to them, and he was
asked what guarantee the board had that there sliould
be any town plaruiing scheme put forward at all. His
answer was that as a guarantee of the corporation's
good faith they had already advertised their inten-
tion to apply, and that if they failed to apply within
a rea.sonable time, the board had ample power under
sec. 61 of the Act of 1909 to compel the corporation to

proceed w ith their scheme. It was suggested that per-
haps the proper course was to wait until such time
as the application had been actuallymade to the board,
who might then issue an order making tlie date after

which no compensation would be payable retrospec-
tive as far back as the date of the first advertisement.
Against that view the author contended that such a
course would be a distinct hardship, and was one
which wo<ild be unlikely to be uijheld in a Court of

law, in respect that any person erecting buildings
within the town planning area up till the date of the
application to the board were quite within their l^gal

rights even if the buildings being erected did not
harmonise with the proposed scheme, and that the
author held the view that the board had not the power
to make an order retrospective in such circumstances,
the effect of which miglit ultimately be to confiscate

property which was quite legally brought into exist-

ence. As a result of the application and discussion,

the board issued an order fixing the date of publica-
tion of the first notice of the corporation's intention
to apply for authority to prepare a sch.eme as the date
after which a person .should not be entitled to com-
pensation under sec. 58, on account of any building
erected on, or contract made, or other things done with
respect to land included in the corporation's town
planning scheme conditionally upon the corporation
making application to the board within a period of

two months and three days after the date of publica-
tion of the notice referred to. This all goes to show-

that once a local authority has resolved to proceed
with a town planning scheme they are in a position

to effectually protect the amenity of the area proposed
to be included therein pending the decision of the

Local Government Board on their application.

It is true that there is no direct prohibition :xgainst

tlie erection of buildings in the pi-escribed area, and
anyone wlio cares to take the risk can build in that
area if they choose, but the author fancies there arc

tow who are willing to take that risk it the local autho-
rity indicate that there i.5 a likelihod of the bu.ilding

being discontorm to the proposals of the town plan-

ning scheme then in operation.

In Scotland the erection of new buildings and the
demolition of old buildings is regulated by a court
known as the Deah of Guild Court, and so long as the

buildings proposed to be erected are in conformity
with the provisions of the Police Acts, the Dean of
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(;uild Court cannot do otherwise than srant warrant

for the erection of such buildings.

In Dunfermline houses have been erected willnn tin;

town planning area since tlie town council made appli-

cation to the Local Government Board, hut in granting

warrant for their erection, the Dean of Guild Court

have invariably inserted therein a notice to the effect

that the proposed buildings are within the town plan-

nin" area, and at the hearing in court applicants have

invariably been informed of the risk which they incur

if the buildings referred to should eventually turn out

to be disconfomi to the town planning scheme.

BETTERMENT.

There is, perhaps, no provision in the Act which

will eive rise to greater difficulties than that which

cntitfes the local authority to claim betterment from

landowners. In Dunfermline the corporation have

pursued a policy of ''dve and take" in this matter.

There can be little doubt that where a town planning

scheme makes provision for the construction of some

special feature, such as a park or a main thorouglifarc

of some considerable width, it must naturally follow

that the ground abutting thereon will become spe-

cially valuable for building purposes. Conseqiiently,

the iandow^ner can obtain a very much greater rent

or feu duty than he would liave done if this special

feature were not constructed on his estate. If the

local authority were themselves to undertake the

construction or provision of thi.s special feature, as

has been done in some of the large cities in England,

obviously they ^vould l)e entitled to lodge a claim

for betterment against the landowner. Against that,

however, the landowner \vould be entitled to set off

his claim for land taken for the construction of the

roadway, if not to the whole extent, at least to the

extent to which the roadway exceeds the width of

road which must be provided under existing by-laws

or statutes. In Dunfermline the corporation have

been successful in arranging with landowners

through whose estates specially wide thoroughfares

are to be constructed that, in consideration of the

landowners giving off the land necessary for the

construction of the roadways and contributing to-

wards the cost thereof the expense of the construction

of an ordinary statutory road, they sliould not lodge

a claim for betterment, and that the landownier

should not lodge any claim for compensation. That

is a policy which will doubtless be pursued success-

fully in connection with most town planning schemes.

But it is conceivalile that cases may arise where

local authorities will be compelled to make claims

for betterment, and the point which the author

-wi-shes to make with regard thereto is one which
was recently jnit to him—viz., that, as a result of

the Finance Act of 1909, the Government valuators

are in course of making valuations of all estates

;

that with respect to land in the immediate vicinity

of large centres tliese are treated as lands which are

immediately available for building purposes, and the

valuations are consequently fixed at a very full pnce,

the result of which will be that there is very little

room, if any, for any claim for betterment. The
author personally knows of lands at present in-

cluded in a town planning scheme which are let for

agricultural purposes at a rate of from £2 to £S per

acre. These very same lands have quite recently

been valued by the Government valuators at £20 and
upwards per acre. It will therefore be seen that if

a local authority were to construct any special

feature through lands of this description the better-

uient which they could recover would be bound to

he of siiiall amount, and the onus of proving same
would be entirely on Iheni. On the other hand, you
liave the landowner in a strong positiou, lie being
armed witli no less authority than that of the Govern-
ment as to the present value of his land. The author
mentions this point in order to put before you the

necessity of making inquiry as to the valuations
which have recently been put upon lands, so that

'f any of you are anticipating substantial claims for

betterment in connection with town planning schemes,
you may be led to inquire more carefully into same
before incurring expenditure which you would hesi-

tate to incur were it not for the expectation of being
recouped to some extent by means of a claim for

betterment.
WIDTH OF ROADS.

There is ouo other small matter which the author
nnist mention before closing this paper, and that is

as to the powers of local authorities with regard to

roads. It is undoubted that a local authority may
plan roads of a much greater width than those which

are authorised by statute, but the cost of doing so.

in so far as the road exceeds the present statutory

requirements, must lie l)orne by the local authority.

Under the tieueral Police Acts in Scotland, local

autliorities cannot demand a road of greater width

than 60 ft. between building lines, 40ft. of which is

devoted to carriageway and footpaths. This makes
it necessary that buildings must at least be 10 ft.

back from the inner line of the footways. If, however,

a local authority desires that the buildings shall be

further apart than the wdth prescribed by the

General Acts, the author is of opinion that they can

secure this under the Act of 1909 without incurring

any claim for compensation. In this way, under

the Act of 1909, .sec. 59, no compensation will be

jiayable on account of any provisions in a town
planning scheme wliich prescribe the space about

buildings or limit the number of Imildings to be

erected. The author's view of that provision is that

local authorities can in Sotland at least insist on

a much wider space than 10 ft. being left between

the inner line of the footway of an ordinary statutory

road and the building line, and by this means they

can secure wider streets without compensation so

long as they do not demand a carriageway and foot-

patlis of greater width than 40 ft. In what the

author has written he has endeavoured to confine

himself to a few points which are likely to crop up
in most town planning schemes, and he hopes that

the views expressed by Irim will give rise to .some

discussion, as lie thinks everyone will agree that the

valuable part of any conference is the discussion

which usually follows the various papers submitted.

ROYAL COMMISSION ON SEWAGE DISPOSAL

APPENDIX TO EIGHTH REPORT.

Volume II., comprising the appendix to the Eighth
Report of the commissioners appointed to inquire and
report as to what method of treating and disposing of

sewage might properly be adopted, was issyied this

week as a i3lue-book. Part I. of the volume sets out

the results of riverside observations in many parts

of the country.
It is pointed out that sewage pollution had a striking

immediate effect on river water, even when the dilu-

tion was considerable. In other words, the access of

a sewage pollution to a comparatively large volume
of river water altered markedly the bacterial com-
position of the mixed liquids, the reason being that

even a \vell-oxidised sewage effluent was apt to lie

much more impure bacteriologically than a river water
of only average purity. The results show that sewage
pollutions had a most serious immediate effect bac-

teriologically on the quality of river water, and that,

although improvement took place fairly rapidly, the

river failed in most cases to revert to its original state

within the limits of distance which, in this country,

would lie likely to occur before fresh pollutions

occurred.

A London Improvement Scheme.—A scheme for

improving a city area between Aldersgate-street and
Smitlifield (says the Morning Post) is under considera-

tion by the Corporation of the City of London. If

carried out the cost will be approximately £200,000.
The ,-cheme is by no means complete, as it is still in

the committee stage of discussion. How it will

ultimately find expression is, therefore, uncertain
;

but as a whole the project is to clear an area extending
from Sun-court, Long-lane, Smitlifield, to Cloth-street,

at the back of the Manchester Hotel. Two blocks of

buildings comprised in that area would be demolished,
while certain buildings in Cloth-fair abutting on to

Back-court, adjoining the ancient church of St.

Bartholomew-the-Gveat, would also be dealt with.

Back-court is a quaint passage, with irregular build-

ings, some of which overhang at the first storey. It

is exceedingly narrow. Tlirough the two blocks sug-

gested fur demolition on the other side of Cloth-fair

run the narrowest alleys in the City—Back-passage
and East-passage. For a considerable time efforts

have been made in the Court of Common Council to

secure the closing of Back-passage. This part of

London is interesting from historical and archaeological

points of view. St. Bartholomew-the-Great. which
now consists only of the choir of the old Augustine
priory, formerly extended all round. Opportunities

of furtlier discoveries of Norman remains would thus

be given.
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The Bacterial Clarification of Sewage.'
Bv GILBERT J. FOWLER an.I E. MOORE MUl^lFORT).

It will hardly lie disiiuled that the most costly part

of a modern sewage works, certainly in caprtal ex-

penditure and often in revenue charges, is the til-

t ration area. Ju.st as the difficulty of land treat-

ment of the sewage of large cities forced on the con-

sideration of more compact processes, so these in

their turn are becoming impracticable when great

centres of population have to be considered. This

c'onclusion »vas impressed upon the .senior autlior of

tliis paper when called upon recently to report on
the proposals of the Metropolitan Sewerage Commi.s-

sion of New York for the disposal of the sewage of

that city. This conclusion was shared by his col-

league, Mr. J. D. Watson, who reported simul-

taneously from an engineering point of view.

Tlie area and cost of filter-beds depends mainly, it

will be found, on the amount of colloidal matter
present in the sewage, and much confusion of ideas

iS probably due lo the fact that the ordinary sewage
lilter, be it contact or trickling, is called upon to do
two entirely different things at the same time—viz.,

on the one hand to oxidise, granulate, and finally

discharge as humus the colloidal matters ijre.sent.

and on the otlier to oxidise and nitrify substances

in true solution.

A very open grade deep filter is best suited for the

first purpose, a shallow fine-grained filter is the most
economical for the second. It is true, as Dr. Reid
has shown in the Potteries, that a tank effluent well

clarified by sedimentation can, by accurate distribu-

tion, be very efficiently jnirified on filters of fine

material, liut even then the area and cost involved
when exceptionally large works are under considera-
tion make the problem a very serious one. For
tliese and other reasons the thoughts of many workers
in sewage treatment have been turned to the possi-

bility of more efficient removal of colloidal matter
before the filtration process.

Hitherto almost the only practical method has Ijeen

heavy chemical precipitation. The cost and difficulty

of this process when really efficiently carried out (and
it should be emphasised that a mere perfunctory
addition of a few grains per gallon of precipitant is

money thrown away) become very great as the
volume of sewage increa.ses. Not only are enormous
quantities of chenr'cals necessary, but tlie disposal of

the vast volume of restdtant sludge, without menace
in some way to the community, becomes increasingly
difficult and costly.

The thought which has been in the minds of the
authors of the present paper has been to find a
method of obtaining a thoroughly clarified effluent

without the use of large quantities of chemicals and
with the mininnuu jirodnction of sludge. By a

thorougldy clarified effluent is meant one which will

not eventually deposit solid matter eitlier on the
bottom of a stream into which it flows or in the
interstices of a bacterial filter. It is clear that in

a sew-age filter a combined oxidation and coagulation
of the colloidal matter must go on, resulting in the
production of the so-called residual humus, which
either is collected in hunuis tanks or is periodically
washed out of the medium. If this oxidising and
coagulating process covild be brouglit about by suit-
able open tank treatment before the filtration pro-
cess, it is obvious that the latter could be enor-
mously accelerated, if not di-Sfjensed with altogether,
and the whole operation of sewage treatment could
be conducted on a much smaller area.
In the course of a research on another matter, one

of the authorst had occasion to study the reactions
of an organi-sm occurring in Nature in pit water
impregnated with iron. This organism, which for
convenience has been designated M7, is a true facul-
tative organism, preferably an aerobe, and exercises
a specific action on iron solutions.
The action of the bacillus on iron solut'ons pro-

ceeds in two stages, in which the aerobic and
anaerobic actions appear to be symbiotic, at any
rate under the conditions occurring in Nature. The
aerobic action is to precipitate ferric hydroxide from

• i'TOi" a. IKvper read at tlie Exeter Coujiess of the Royal Sanitary
Institute. ^

t Mnmforil, Chemical Society Ti;n,saclioH^, 1013, p. 626.

iron solutions, wliile the anaeroliie action is to trans-
form the hydroxide thus precipitated into bog ore,

with jiartial reduction of the iron to a ferrous state.

It was found that in order to precipitate the iron
sufiiciently the organism required a certain propor-
tion of albuminoid organic matter. It was therefore
natural to expect that ordinary sewage matter could
be utilised in this way. Experiment, in fact, showed
that a sewage effluent could be effectively clarified in

this way when acted upon by this organi.sm in pre-
sence of small quantities of ferric salts, aerobic con-
ditions being maintained in the liquid by means of

a current of air.

The process therefore by which it is proposed to

clarify sewage is, in the first place, to remove the
grosser solids, either in a jilain sedimentation tank,
an Emscher tank, or a Dibdin slate bed, in
such a manner, i.e., as shall give rise to the
least amount of i>utrefactive change in the
liquid portion of the sewage. The effluent
from this iireliminary process would be led into a
second tank, where it is inoculated with the organ-
ism, a small dose of ferric salt is added, and air
blown through till clarification sets in. A period of

.settlement is then allowed for precipitation of the
coagulated matter, and eventually the clear liquid
is run off, either for rapid final filtration or for
direct discharge into the stream. The precise mode
of action of the organism is not yet fully worked out,
but it .seems likely that simultaneous precipita-
tion and solution takes place, some of the organic
matter being converted into amido derivatives, and
some being coagulated and thrown down with the
ferric hydroxide.

The ordinary methods of sewage analysis fail to

reveal the change Avhich has really taken place
during this process, as they do not differentiate
lietween organic and nitrogenous material in the col-
loidal and crystalloidal states respectively. It
should be pointed out that a fairly strong solution of
amido acids, which are the end products of protein
degradation, is not necessarily putrefactive, though
they require oxygen for their final conver.sion into
nitrate. A recent unpublished research by Mr. R. if.

Beesley, a co-worker of the authors, has shown that
there is no great difference between the rate of oxida-
dation of substances such as uric acid and glycin,
and simijler bodies such as urea. It may be antici-
pated, therefore, on all grounds, that the clarified
liqu'd resulting from the process as above described
can be oxidised at a very rapid rate.

.Vs the conditions during the process are main-
tained, 'as far as possible, aerobic throughout, and
there is alway.s a certain anount of ferric hydrate
lircsent to oxidise offensive suliihur compounds, it

is not anticipated that the aeration can give rise to
nuisance, and none has been observed in laboratory
trials where these conditions have been fulfilled.

Exijerinients in the laboratory vith quantities up to
four litres have shown that it is possible to clarify
a stiong fiecal emulsion in this way.
A limiiid, sparkling and non-putrefactive effluent

was obtained from domestic sewage drawn from a
sewer near the laboratory. Ordinary tank effluent
from the Manchester Corporation sewage works at
Davyhulme has been rendered non-putrefactive on
incubation. So far only approximate estimates can
be given of the amount of iron salt required and the
duration of the blowing process. Experiments would
indicate that 1 grain of iron-salt per gallon is the
maximum need, and tliat a total of twelve hours'
tankage— i.f., six hours' aeration and s'x hours'
settlement—will be sufficient.

As regards the inoculation of the organism, once
the growth has been established in a tank there
appears to be no difficulty in maintaining it. The
fact that large bodies of water in the old colliery
workings at Worsley, near Manchester, are teeming
with the organism, is sufficient evidence of its

vitality. An experimental ]jlant has been erected at
the University of iManchester which will permit of
accurate ob.serva.tions of this process to be made, and
sufficient data to be collected to serve as a basis for
work on the larger scale. It is already evident that
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the conditioning facior is the cost of an air ))Last; the

pressure of air will, of covirse, depend simply on the

depth of water to lie lilown through, and a number
of engineering conditions will naturally affect th;s

part of the iirobleni. •

It is reasonable to suggest that nnieh of the power
required could be obtained on the one hand from gas

collected from the fermentation of the main bulk of

the sewage solids, either in Emscher tanks or by
Bome kindred process, or the fall available from the

aerating tank might often admit of the water-head

being turned into power. In any event (he authors

believe that they are justified in bringing the idea

forward at this congress in order that it may be dis-

cussed from different points of view.

Experiments on the fteration of sewage in different

ways have, of course, been made by different ob-

servers. Dr. Dupre and Mr. Dibdin, in Vol. 2 of

the Reiiort to the Royal Commission on Metropolitan
Sewage Discharge, in 1884, describe a large number
of experiments on the aeration of London sewage.

In 1888, Mr. Hartland, in conjunction with Mr.
Kaye-Parry, patented an aeration chamber for puri-

fication of tank effluent. In 1892, Mr. Sydney R.
Lowcoek conducted experiments on the aeration of

filter-beds by a forced air svipply. Dr. Adeney's long
series of careful researches have thrown great light

on the chemical changes occurring when sew-age is

completely oxidised by i)rolonged aeration. In 1897

one of the present authors carried oxit extensive ex-

periments on the aeration of tank effluent under
various conditions, and recently Messrs. Black
and Phelps have carried out a number of ex-

periments on the aeration of New York sewage, while
the subject is also being studied by the chemists of

the Massachusetts Slate Board of Health.

The advance claimed in the present communication
is the use of a specific organism found in Natiu-e.

together with iron salts, to effect the clarification of

the effluent—that is, the coagulation of the colloidal
matter as distinct from the purification of the effluent

taken as a whole. To use a simple illustration, the
addition of a little rennet does not appreciably alter

the composition of milk as a whole, but .separates it

into a solid and liquid portion. The endeavour of

the authors has been to obtain a similar result in
the case of a sewage tank effluent; to collect the pre-
cipitated colloids, and purify the liquid portions by
high speed filters, or it may be in large taidcs stocked
with suitable aquatic jjlants.

London Arterial Roads: An Autumn Conference.—
At the request of the Prime Minister iMr. John Burns
has consented to preside at a conference of local autho-
rities and others interested in the improvement of

arterial road conmiunication in Greater London. Mr.
Burns proposes that the conference should take place
in the autumn, but the precise date has not yet been
fixed.

Assistant Surveyor as Parish Councillor.—The
(Officers' Committee of Dorset County Council re-

Ijorted recently that they had considered whether
any of the whole-time officers liold appointments
inconsistent with their county duties, and the ques-
tion whether any action or regulation upon the sub-
ject was desirable. A return had been called for,

and it was held that no whole-time officer should
hold any position, or engage in any occupation
which would interfere with the due performances
of his duties as a county, official, or was likely to
raise interests conflicting with those of the council.
The conunitlee considered the returns in the light
of their recommendation, and considered the council
should inform Mr. A. T. Squire, the assistant sur-
veyor of main roads for the North district, that in
their o])inion his membership of the Gillingham
Parish Council came within the scope of the regula-
tion. Colonel Goodden stated that Mr. Squire was a
very excellent servant of the council, and there was
nothing whatever to say against him on that account,
but it must be patent to the council tiuxt it was not
desirable that a main road surveyor who was in
charge of roads and footpaths in a certain district
should also be a member of the parish council for
that particular district. Under the circumstances,
therefore, it was thought that Mr. Squire should either
resign his position on the parish council or in the
alternative give up his position as assistant main
road surveyor. The report was adopted.

THE GALWAY COUNTY SURVEY0R8HIP.

A COMMITTEE'S REPORT DISCUSSED AND REJECTED.

The Engineering Committee of the Galway County
Council, which was deputed to consider the office of

county surveyor, recently presented to the council a

majority and minority report on the subject. In the
foriner, which is signed by Messrs. Griffin, McNeill,
and Collins, it is recommended that Mr. Moran be
appointed county surveyor for West Galway at a

salary of .CuOO per annum, with ,£140 per annum
travelling expenses, to be vouched; clerk at £78 per
aninun, and postage, estimated at £30 per annum, to

be allowed. It is also proposed that a second
county surveyor be appointed for East Galway

;

salary, £400 per anniun; £100 per annum travelling

expenses, to be vouched; clerk, £G0 per annum, and
postage, estimated at £20 per annum ; and that four

assistant co\n)ty surveyors be appointed to devote
their whole time to county work. An engineering
degree to be a necessary qualification in all new
appointments to this class. Salary. £150 jier annum;
expenses, to be vouched, £50 jjer annum. Each
county surveyor, it is provided, to be personally re-

sponsible for the inspection of 200 miles of road per
annum; the balance of the road mileage to be allo-

cated between the assistant county surveyors by the

countv surve.vors. Assistant county surveyors to live

within their districts, and as near the centre thereof

as possible. Salary and allowances, under Article 3,

are to be granted to Messrs. Raftery, Sweeney, and
l.alor, on the condition that they sign agreements to

become whole-time officers. With regard to Mr.
O'Malley, whose present salary is £190, the com-
mittee could not see their way to recommend that

he should be paid travelling expenses. With regard
to Messrs. Michael Lynch' and Anthony Lynch, the
committee recommended that they be x^laced on the
retired list, in view of their long service, at the masi-
nuun retiring allowance that the council can grant.

In the minority report (signed by Mr. T. Fahy) it

is lecommended that Mr. Moran's salary and emolu-
ments be £708, and that five assistant county sur-

veyors receive £100 per annum, with travelling ex-

penses, £50 per annum, "which in all amounts to

£1,758; making a saving of £370 per annum." It is

recommended that no second county surveyor be
appointed. Mr. Fahy considered that five able and
efficient assistants with one county surveyor are
sufficient to do the work of the county, they to be
whole-time officers.

In th«. course of 'the discussion the chairman, Mr.
T. G. Griffin, said, alluding to the majority report

:

That is our scheme for giving you good roads. I

believe it is the feeling of the council to have two
county surveyors. One cannot do the work properly.
L^pon a show only two voted for one county sur-

veyor. The question of salaries was then proceeded
with.

The chairman said they were treating their com-
mittees very badly. What was the use of appointing
a committee and then finding fault with what the
committee had done ? At the meeting of the County
Engineering Committee which they had appointed,
only four, who did the best they could in the interests
of the council, attended. He did not think it was
right to adopt the report at all.

Mr. S. J. McDonogh: Is not Mr. Moran getting
£590 at present ?

A member: And is he not doing the whole county
with that salary ?

Mr. S. J. McDonogh: And if you appoint another
county surveyor where will the salary be ?

A member: When you reduce his work and in-

crease his salary, it seems very strange.
The chairman: You are not. He is to do the work

of assistant surveyor.
The secretary : The report makes each county sur-

ve.yor responsible for 200 miles of road, irrespective
of the assistants.

Alter further discussion, the chairman moved the
adoption of the majority report, and Mr. Martin
McDonogh seconded.
On a vote being taken 11 voted for the adoption

of the report and 14 against. The chairman declared
the report lost, and the matter closed.

Novel Prize for Roadmen The offer of a pig for
competition by ro:id foremen in different districts of

file Isle of Wight for the best^kept lencth of road
was suggested this week at a meeting of the rural dis-

trict council.
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LANDING STAGE CONSTRUCTION.

FERRO-CONCRETE WORK AT CLEVEDON.

Detail.s iif :i new len-o-e'ouorete landinir slago at tlio

head of Cleveilon Pier apiieai- in the Angust issue of

l-'trro-Cuiuriir. Tlie oiij;inal structure was wrecked by
a storm in December, 1910. and after considerin<;
various alternatives tlie urlian district council rc-

FlG

solved upon the lemoval of the uld stage and the adop-
tion of the Mouchel-Hennebique system in the c;irry-

ing out of the new work. Mr. G. W. Knowles,
ASSOc.M.iNST.c.E., the town surveyor, acted as engineer
on behalf of the council, for whom details of the ferro-

concrete work were prepared by Messrs. L. G. Mouehel
<& Partners, of Westminster, repre-
sented on the site by their district

engineer, Mr. Edmund J. Cullis,

ASSOC.M.INST.C.E., of Gloucester.
Some delay was caused by the con-
sideration of the plans by the Har-
bour Commissioners and tlie Local
Government Board, and it was not
until February, 1912. that the coun-
cil were able to settle the contract
with Messrs. Hobrough & Co., of

Gloucester, whose tender had been
provisionally accepted.

It was even then hoped that the
work would havf been completed
ill time for the sumnierund autumn
traffic of last year; but in conse-
<iuence of bad weather and the rail-

way strike the operaticms of the
contractors were .seriously delayed,
so that the landing stage was not
liriished until last Decern her.

Since that month the district coun-
cil have had to construct the
bridgeways connecting the piea-

head with the stage, and to com-
plete other auxiliary work not
included in the contract.
In view of the fact that the tidal

range at the' head of the pier is no less than 49 ft.,

it will be understood how great were the difficulties
1o be surmounted by the contractors. These were
materially increased by the fact that, in addition to
bad weather, the wind frequently blew strongly up
the channel for many days at a time, thus preventing

the tides from ebbing to normal level. As a good deal
of the work has to be carried out at low spring tides,
tliis abnormal state of things caiised much delay as
well as anxiety.

Structurally considered, the landing stage is a ferro-
concrete trestle, 10() ft. long at the sea lied, and 95 ft.

long at the top, by 30 ft. wide at the sea bed and
12 ft. wide at the top by 53 ft. 10 in. high from the
sea bed to the level of the topmost dec^-ing. It is

founded on twenty-two
16-in. by 12-in. Mouehel-
Hennebique piles, 26 ft.

long, driven into the marl
lo solid rock.

The piles were driven
from specially designed
staging fixed above low-
water level, and on this
the pile engine was car-
ried. The steam boiler
and winch were placed on
the end of the pier, 50 ft.

above the staging, and
the piling hammer was
worked by a wire rope
200 ft. long.

After having been driven
the top of each pile was
a little above low-water
level. Upon the piles the
trestle was built, consist-
ing of columns in con-
tinuation of the piles, and
connected by horizontal
and diagonal bracing both
longitudinally and trans-
versely, as well as by the
beams and slabs of the
upper deck, and of the
three landing platforms
provided for convenience
in embarking and disem-
barking passengers at any
state of the tide. Fig. 1

is a section of the pier

head and landing stage,

and Fig. 2 is a general
view of the landing stage
from the sea. Above it

may be seen the head of

the pier and the top of the
pavilion, and in front are

the openings giving access to the three landing
platforms.

Clevedon.

Baths Reconstruction, Buxton Mr. F. Langley, sur-

veyor to the Buxton Urban District Council, will be

— --555— i a i

m\\^''

Fig. 2. New Landing Stage, Clevedon, fkom the Sea.

glad to receive catalogues, &c., from manufacturers in

baths si)ecialities, and including water and steam fit-

tings, floor, wall and ceiling decorations in non-
absorbent materials, casements, lantern and dome
lights, and general fittings, including heating, lighting

and ventilation for bathing establishments.
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Third International Road Congress.

CAUSES OF WEAR AND OF DETERIORATION OF ROADS.

Mr. H. PiiRCV BouLNois, m.inst.c.e., president oi

the Institution ot Sanitary Engineers, presided at sxib-

section C of the second section of the congress held at

the Institution oi Mechanical Engineers, the matter

under discussion being: •Observations Noted since

1C03 as to the Various Cau.ses of the Wear and of De-

terioration of Roadways."

The first resolution, submitted from the chair, was

as follows:—
" Weather conditions are among the most powerful

influences which cause the deterioration of roads,

and that the destructive effect of the weather can

he minimised by the effective waterproofing of road

surfaces."

Mr. C. H. CoopEK (Wimbledon) said there was no

mention of drainage. If drainage was bad he was

afraid the w^aterproofing, in a great number of cases,

would be of little use.

Another delegate pointed out that frost was also an

important point. All the waterproofing in the world

would not save a road if the subsoil was bad, and the

frost once got into the subsoil.

The resolution, amended by the addition of the

v.-ords "and by properly draining the foundations,"

was carried.

The next resolution was submitted from the chair

as follows :
—

"Any considerable volume of traffic, consisting

either oi heavy motor vehicles or high-speed light

motor cars, has a seriously damaging effect on water-

bound macadam roads. The damage caused is

effected by the balancing of the vehicle, the ratio

between the propelling power and adhesive weight,

the weight oi unsprung portions of the vehicle, the

continuity of action of the brakes, the system of

springing, the type of tyres employed, the diameter

of the wheels, "the width of the rims, and other

factors."

Colonel E. E. Ckompion, c.b., said that the words
" balancing of the vehicle " were not understood.

As alternatives " balancing of the engine " and " the

distribution of the weight in the spring" were put
forward.
A proposal put forward by the French delegation

was that " progressivity " be substituted for " con-

tinuity."

Lord Montagu suggested " evenness of torque of the

engine" in place of "balancing of the vehicle."

Mr. J. G. Powell (Wilts) inquired whether the

question of speed came under the resolution. He said

that speed was tlie greatest factor affecting the con-

dition oi water-bound surfaces.

Mr. CooFEa expressed the opinion that roads suffered

from badly applied brakes. It mattered little whether
it was done by badly constructed skid-pans or iron

tyres; the damage in both eases was severe, and it

was also severe when they had pneumatic tyre skid-

ding.

The resolution was carried, amended by the substi-

tution of " constancy of torque " for " balancing of the

vehicle"; also of "progressivity of action" for "con-
tinuity of action," and of " variation of speed, of fric-

tion and other factors" for " width of rims, &c."

The CHAiRii.\x next submitted resolution (4) as

follows :
—

" The damage effected by heavy motor vehicles can
be minimised by the use of wheels of large diameter,
tyres of a width properly adapted to the weight of

the axle load, rubber or elastic tyres and suitable

springs, and that all reasonable means of reducing
the damage to roads caused by such vehicles should
be enforced."

Resolution 4a was as follows:—
"Light motor-car traffic does not cause serious or

exceptional wear or damage in the case of properly
made macadam roads which have been treated or
bound with tarry, bituminous or asphaltic mate-
rials."

Colonel CnoMPioN moved the addition, at the end
of the resolution, of the words "except at sharp
curves." He thought they must not stultify the reso-

lution by leaving out that most important point.

The resolution was carried with this amendment.

Tlie Chairman next subuiitted re.-olution 5, which
was as follows:—

" As regards horse-drawn vehicles, it is desirable

also to study the relations betv.een load, width of

rims and diameter of wheels, and more especially

the system of .shoeing horses."

Mr. E. S. SiNKOTT (Gloucestershire) moved as an
amendment the insertion, at the end of the resolution,

of the words " also that the damage occasioned to the

road by clay or manure brought on to the roads from
neighbouring fields, particularly during the winter
months, call for special attention and further legisla-

tive powers to local authorities." He had, he said,

received a large number of letters from infuriated

motorists who had passed over the damaged roads.

Some farmers were more considerate than others, and
in some districts thej' went to the length of having
the wheels scraped before the vehicles were turned
out on to the highway ; but in other cases farmers
would not listen to reason, and the authorities, of

course, had no power to compel them in the matter.

The resolution, amended in this particular, was car-

ried.

The following resolution was also carried without
amendment—viz. :

—
" There is still great lack of precise information

with regard to various causes of wear and deteriora-

tion of roadway, and that it is desirable to collect

more information compiled on carefully devised
scientific methods, standardised, as far as possible,

for the purpose of comparison, and to make further
systematic study of these causes. The International
Permanent Commission is charged with the prepara-
tion of a programme of observations, studies and
experiments."

Tliis concluded the sitting.

The a]ipended summaries of the papers submitted
to the section are the same as those furnished hy the
General Reporter, who, in this case, was the Editor
of TuE Surveyor.

IX THE OPEN COUNTRY (COUNTRY ROADS).
By Councillor PIETZCH, Chenmitz (Saxony).

The author is of opinion that since 1908 nothing
specially important has been learned as to deleterious
effects of the w-eather. Ordinary roads are only able
to resist ordinary weather changes, not such unusually
dry or wet spells as those of 1911 and 1912. Roads with
tarred surfaces and tar-macadam roads are much better
able to withstand extraordinary weather conditions,
but surface tarring is no protection against severe
winter weather.

TRAFFIC EFFECTS.

Road traffic, especially motor traffic, has increased
in Germany since 1908, and totally different methods
of construction will have to be adopted in many cases.
The following considerations are based upon reports
from all parts of Germany, materially in agreement,
and supported by the author's own experience.

Liijht Molar Cars.—^These vehicles are injurious
chiefly on account of their high speeds. Abnormal
wear is only produced under speeds exceeding 25 kilo-

metres (15 miles) an hour; but 40 to 50 kilometres
(24 to 30 miles) an hour are ordinary speeds, and are
often exceeded. These conditions must be accepted by
road engineers. The wear caused by swift motor cars
is due to (1) the abstraction of fine binding material,

(2) mechanical crushing under blows from studs and
other non-skid devices, and (3) loosening of the top
layer by a slipping motion of the tyres at sharp bends.
The manner in which the wheels abstract binding
material is a moot point, but the opinion that no such
action takes place must be rejected. It is the surface
actually touched by the tyres which suffers. The
author attributes the effect to suction, produced partly
V)y the tyres and partly by the whirling of the wheels,
eddies being formed " comparable to two wind spouts
rapidly progressing in a horizontal direction." On
tarred or paved roads light, fast-running motor cars
cause less damage than horse-drawn vehicles.

Ileavij Motor Vehicles.—The results of observations
of the effects of heavy motor vehicles are somewhat
disconcerting. Speeds of 30 kilometres (18 miles) an
liour are reached by vehicles of this class. Other fac-
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tors causing damage are heavy axle loads, high centres

of gravity, and the use of iron tyres; and effects pro-

duced are (4) the road surface is ground away and the

stones loosened, (5) hollows are formed by the pound-
ing caused by swaying, (6) the stones on the surface

are crushed by iron tyres, (7) ruts are formed by regu-

larly running vehicles following the same track. All

reports agree that hollows are formed on ordinary

macadam roads used by a considerable number of

heavy motor wagons or a regular service of motor
onmibuses, and this is known, as in the case of horse-

drawn vehicles, to be due to sway. In the author's

opinion the effect is enhanced by high centres of

gravity, and he believes that the holes cannot be re-

paired effectually. The small diameter of the front

wheels of omnibuses is another factor of importance;
the minimum allowed should be 75 centimetres (say

30 in.). Iron tyres cause serious damage. Heavy
motor vehicles do not wear out the roads, they destroy

them, and ordinary macadam roads are not suited for

the regular traffic of motor wagons or motor omni-
buses. As regards the value of tar-macadam, in this

respect further trial is necessary. Roads well paved
with small setts have, so far, not shown signs of extra-

ordinary wear under heavy motor traffic.

TYRE WIDTHS AND LOADS FOR ANIMAL-DRAWN
VEHICLES.

The author begins his paper with references to the

earlier regulations in Austria, their neglect after the

introduction of railways, and the revival of interest

in the subject which attends the present-day develop-

ments of road traffic. He then deals with some of the

difficulties in the way of drawing up suitable regula-

tions, and the differences between various road crusts,

depending not only on the materials but on the

methods of construction. Attention is drawn to the

limitations imposed upon increase of width of tyre in
proportion to the loads carried. The limits proposed
by Morin and Emery would be too low for the lime-

stone roads of the Tyrol, if there can be any question
of a limit for macadam roads. The value of a maxi-
mum width depends partly on the extent to which
it is effective when roads are soft, and regulations
for tyre width are more conveniently applied in moun-
tain regions with a large rainfall than they are in

the plains. As regards the use of springs, this factor

becomes more important in the case of motor traffic

than with horse-drawn wagons ; but the author regards
the introduction of regulations calling for the use of

springs as likely to meet with considerable opposition.
With respect to the influence of diameter, the formula
C = 150v/rf, C being in kilogrammes and d in metres,
would require modification for the roads of the Tyrol,
a better coefficient being 120; but the author considers
that rules for tyre width based on diameter might be
too complicated to be handled in practice. The paper
includes regulations for tyre width suggested by the
Administration of Imperial Roads in the Tyrol, and is

accompanied by a table giving the regulations in force
in different provinces of Austria.

IN TOWN AND SUBURBAN DISTRICTS.
By WILLIAM H. CONNELL, U.S.A.

The author recognises that the newness of the pro-
blem has, in many instances, been a cause of deteriora-
tion of roads and pavements, but considers that a
more frequent cause is to be found in a lack of applica-
tion of the principles of highw-ay engineering to con-
struction and maintenance—a failure to recognise the
need for qualified expert supervision. Bridges, and
other engineering works, are not undertaken until the
conditions have been studied. The two items, founda-
tions and probable loads, should be studied in the case
of a propo.sed road as well as in designing a bridge,
and if this were done, and drainage carefully studied,
failures would be minimised. The most important
considerations in the preliminary studies for suburban
roads and town pavements are drainage, traffii-. and
probable future traffic, foundation, gradient, and wear-
ing surface. After referring to the great importance
of the two first, the author discusses foundations and
gradient, and. at considerably greater length, the wear-
ing .surface.

the principal cause of deterioration of roads and
pavements is the lack of appreciation of the import-
ance that should be attached to maintenance, and this
is especially the case in the United States. In pro-
bably 90 per cent of the instances in which the mate-
rials are blamed, the real causes of deterioration are
the absence of the application of sound engineering
principles in construction and lack of maintenance.

New and questionHi>le materials should only be used
on experimental stretches of road. Proper specifica-
tions, typical examples of which are given by the
author, should be drawn up for every pavement used.
The question of patented pavements is a serious one
in the United States, and will be until the patent
laws are revised or the courts take a different attitude
with regard to what is and what is not patentable in
the nature of a pavement.

SUBURBAN DISTRICTS AND OPEN COUNTRY.
By LAURENCE J. HEWES,

Chief of Economics and Maintenance, United States Office
of Public Roads.

The author considers that what has been observed
in America during the past five years concerning the
wear of highways is largely of a descriptive nature,
and is supported by very little data. In the absence
of method observations have necessarily been qualita-
tive rather than quantitative, and the results, from a
scientific point of view, too often have been loosely

presented. State wide traffic censuses are possibly
not justified economically, but in any case deductions
as to wear must be made with due regard to the service
performed by the road. With respect to macadam
roads, reliable statistics have been recorded by the
Massachusetts Highway Commission. The method of

measurement of wear is indirect ; the consumption of

materials in short tons per square yard per annvnn
being computed, and the traffic records are those taken
during August and October, 1909, at 237 stations. In
many places in New England water-bound macadam
roads have successfully withstood motor traffic for a

number of years, these roads having been in almost
every instance laid down by men of exceptional suill

and experience. The older, well-seasoned roads soesu

to stand motor traffic better than newly made roads,

and the effects of seasoning should, therefore, be
imitated during construction if possible.

The author regards the old-fashioned patch as a

thing of the past, and holds that the water-boimd roads
must either be surfaced and treated with bituminous
material or they must be allowed to wear until com-
plete resurfacing is justified.

Separate consideration is then given to concrete

roads, bituminous-bound macadam roads and bi'ick

roads, and to the causes of deterioration which arc in

each case the most important.
The paper concludes with a study of some of the

effects of motor traffic on roads, especially as regards
the behaviour and the shape of pneumatic tyres.

Report of G. LTJMET (France).

The author examines certain facts in the evolution

of motor vehicle construction, which are favourable

as regards wear of the roads and deterioration of the

vehicle itself. The best use of the motive i)ower,

especially as regards its effect on the tyres, is advan-
tageous in reducing wear of the roads ; and this, again,

reacts favourably for the vehicle.

The ijajjer is divided into two parts, dealing, respec-

tively, with the variation of acceleration and the varia-

tion of adhesion.

VARIATION OF ACCELERATION.

The need for constant power through a wide range
of angular speeds often leads to the restriction of maxi-
]num power. There is a clear tendencj^ to an increase
in the number of cylinders ; 4-cylinder cars are most
numerous, and there are a considerable number of

6-cylinder cars, and even 8-cylinder ears have their

backers. Two-cylinder cars are not largely repre-

sented, and the single-cylinder engine has almoist been
abandoned. Good balance gives suppleness and ab-
sence of vibration.

The author briefly described leading types of

clutches, and points out that the most usual number
of speeds iirovided is foiu-. Transmission by chains
has, in spite of its advantages, been abandoned except
on industrial vehicles. The modern transmission is

rigid, by a shaft carrying at its two ends one or two
cardan joints on elastic mechanism such as knuckle
joints. Special mention is made of a device called the
"Elector." As regards the back bridge carrying the
differential gear, there is a tendency to arrange it so

as to allow of the carrying of the back wheels. The
object is to maintain the diametral plane of the wheels
perpendicular to the road surface on cambered roads.
Generally, the tendencies of construction are towards

the avoidance of jerks in the travel of the car, which
no longer bounces when put into gear, or when the
spee 1 levers ave operated.
Braking the differential gear has a bad effect on the

transmission, but it distributes the braking effect be-

tween both wheels. Brakes on the wheels are usuallv
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of the expanding type. An arrangement has been

devised for braking all four wheels.

VARIATIONS OF ADHESION.

The author points out that the lighter the group of

parts not suspensed the less is its action under the

influence of unevenness of the road, and discusses the

relations between suspended and unsuspended parts

under the action of the load, of the driving power, and

of friction. The more flexible the springs the greater

will be the oscillations, and to reduce excessive oscilla-

tions both superimposed springs and oscillation brakes

have been designed. The deadening of oscillations is

proportioned to the distance between blades and

to the amount of bend in the spring in its mean deflec-

tion. There are various devices for deadening oscilla-

tion, while allowing of the use of flexible springs.

Under the heading of " The Connections " the author

discusses, with acknowledgment of Prof. Marchis's

work, the forces acting on the back bridge and trans-

mitted to the chassis, and the various kinds of displace-

ment that occur. He describes the followng systems

:

Central thrust, thrust by springs, thrust and reaction

by the springs, and thrust by lateral rods, and dis-

cus.ses various aspects of these.

RESULTS OF OBSERVATIONS.

In the trials which took place at Dieppe in 1912 forty-

seven vehicles took part. The road, on the whole,

suffered very little, and on the straight stretches it

was in perfect condition. In places where drivers

could force their motors there was a tendency to rut,

attributed to the power being too great for the load.

"The road in this case served as the band of a brake

for the absorption of the excess power not \ised in

propulsion." The relation of weight to power should

be such that the skidding of the driving wheels is

impossible. Anti-skid devices, when the projections

are of a suitable character, limit the skidding, and the

consequent destruction of the road. At these trials the

stopping and starting of the cars in front of the stand

did not seem to injure the road. It is clear that great

progress has been made in the design of clutches and
in the suppleness of the engines. It must not be over-

looked, however, that ruts were formed at the bases

of hills where the change of speed takes place. At
turnings the heaviest vehicles swerved at the liack,

and light vehicles on all four wheels.

There follows discussion of features of design dis-

closed by the industrial vehicle trials of 1912 (France),

and by a study of the new vehicles of the General
Omnibus Company (Paris).

Eeport of M. DETLAND and others (Great Britain).

This contribution seems to be in itself a conden.sed

summary of discussions of the various points by the

contributors, and does not lend itself to further con-

densation. A few points may, liowever, receive special

notice.

Comparing the effects of motor traffic with those of

horse-drawn traffic, Mr. A. Dryland thinks the former
driving, by grip of the road, is more damaging than
the latter. Mr. Wood thinks that it is not, or would
not be if the speeds were similar. The motor vehicle

jumps out of depressions in an already worn road,

and causes another depression a little further on. Mr.
Wood and Mr. Beaumont think it important that there

should be trained men on the road watching for, and
immediately attending to, these depressions. Mv.
Beaumont thinks that the axle weights of heavy motor
vehicles are 40 per cent too high. Mr. Dryland points
out the advantages of mixed traffic, and the consoli-

dating effect of the iron-tyred wheels of slow vehicles,
and especially condemns wheels of small diameter, in
which other contributors concur. Attention is also
drawn to the damage caused by heavy loads on narrow-
tyres. Reference is also made to damage caused by
horse-shoes having projecting heels and toes, and espe-
cially shoes provided with studs. The fact that roads
badly damaged by heavy motor vehicles are often badly
made roads is noted. The increase in weights and the
great increase in speeds are more serious causes of
darnage than the change from horse-drawn to motor
vehicles as regards the method of propulsion. Mr.
Wood finds that under urban conditions the rate of
wear of W'ood paving is proportionate to the traffic.

Mr. Morley points out that road surfaces are more
affected by periods of excessive humidity than by con-
.siderable rain. Mr. Wood emphasises the importance
of weather resistance.

Tlie failure of surface tarring to give good results
in winter, especially under certain conditions, w^as
pointed out by several members. Colonel Crompton
dissenting, and expressing the opinion that surface-

tarred water-bound roads had been most successful

where the tar coating had prevented the penetration

of water to the stones immediately below it during
the winter months. Mr. Maybury considers that pitch-

grouting is better than tar-macadam ^mixing method),
but Colonel Crompton regards the latter, rolled while
hot, as a strong rival of the former, though the choice

may be a matter of local conditions and climate. Mr.
Wood thinks that tar is unsuitable as a binder owing
to its low melting point, and has obtained good results

with an asphalt binder. Bituminous binders have
proved economical in his borough, about Id. per square
yard per annum having been saved by their use during
the past five years. The effects of sun on street paving
are sometimes serious (Mr. Morley, Mr. Spurrell, Mr.
Dryland).

The summary of conclusions is as follows:—
(1) The conclusions to be drawn from the foregoing

tend to .show that the causes of wear and deterioration

of roadways by weather in towns, suburban districts

and open country, are similar under equal conditions

of exposure to drying influences; but the damage from
the traffic is relatively less in towns and suburban
districts owing to the reduced speed, greater distribu-

tion of traffic, and the generally stronger road crusts.

(2) That extreme heat adversely affects hard wood
l)lock paving and some asphalt and bituminously
bound surfaces. In the latter case difficulty can be
avoided by the careful selection and preparation of

the material.

(3) That frost and snow are very detrimental to ordi-

nary water-bound macadam, and generally to surface

tar treatment on water-bound macadam, but are not
appreciably damaging to properly constructed tar or

bituminously bound macadam.
(I) That variations of temperature, especially long-

continued humid conditions, arc especially detrimental

to ordinary waier-bound and surface-tarred macadam
roads; but that the damage is minimised in propor-

tion to the effectiveness of the waterproofing.

(5) That the effect of self-propelled traffic is only

more damaging than horse-drawn where the road sur-

face is unsuitable for the purpose of carrying such
vehicles.

(6) That a mixture of fast and slow traffic is of advan-
tage as tending to distribution.

(7) That, other circumstances being equal, the wear
is proportional to tlie aggregate volume of traffic, but
that wear is largely affected by distribution and speed.

(8) That deterioration from the effects of speed is

very great, and, except with light vehicles on plain

rubber tyres on impervious surfaces, is in proportion
to the speed.

(9) That the axle loads of heavy vehicles as at pre-

sent permitted in the Britisli Isles cause destruction of

roadways, and should, in the interest of the public,

be reduced.

(10) That similarly the small diameter of wheels is

a very potent source of damage.
(11) That a greater width of wheel than is required

by the present regulations is desirable.

(12) That rubber or elastic shod tyres and springs
are desirable on all heavy vehicles.

(13) That the shoeing of horses with calkins and steel-

studded pneumatic tyres are very destructive of road
surfaces.

Eeport by J. M. W. VAN ELZELINGEN,
Engineer-in-Chief of the Fonts et Chaussees, of the Province

of Southern Holland, The Hague.

In his introduction the autlior points out that in
more than half the provinces of the Netherlands there
are regulations for loads in relation to tyre widths and
for maximum loads. In two provinces the rides apply
only during thaws, and in others the loads allowed
during thaws are nuich less than those allowed at
other times. The rules all relate to loads carried, and
it would be better, the author points out, to include
the weight of the vehicle. The rules differ considerably
in different provinces, and if this is due in part to
load circumstances, the chief reason is probably a
lack of scientific basis. The paper begins with a
mathematical study of the relations between loads,
widths of tyre, and diameter of wheels, as regards (1)

the resistance of the road crust, and (2) the resistance
of the subsoil. It is assumed that the vehicles are
horse-drawn, and that the wheels have rigid tyres,
wliile the road crust is supposed to be quite elastic,

and the distribution of the load on the width of the
tyre is assumed to be uniform. (N.B.—The formulje
would, in many respects, be applicable, within prac-
tical limits, to other conditions.) The reasoning lead-
ing up to the equations cannot be summarised, but
it may be remarked that the author seems to have
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taken into consideration all practically important
variants, and to have followed sound mathematical

and physical data. From his formulae he deduces the

following theories:—
(1) In relation to the resistance of the road crust,

the load of wheel tolerated is in direct proportion to

the width of the tyre and the square root of the dia-

meter of the wheels.

(2) In relation to the subsoil, the load of the wheel

to he tolerated is:

—

(n) Independent of the widtli of the tyro and of

the diameter of the wheel, if tlie width of the tyre

is less than 2c tan a (see below), but in direct pro-

portion to the pressure to be tolerated on the sub.soil,

the square of the thickness of the road crust and the

sq\iare of the tangent of the angle of distribution.

(')) Independent of the diameter of the wheel, if

the width of the tyre is greater than 2i' tan a, but in

direct proportion to the width of the tyre, the thick-

ness of the road crust, and the pressure to be tole-

rated on t)ie subsoil, and tlie tancrenl of the angle

of distribution.

In (a) and ('') aliove

r = thickness of road crust;

n = ansle of distribution = half the aivjle at the

apex of the cone of distrilnition.

In drafting regulations it is necessary to take into

consideration both existing regulations and theoretical

formulae. Tlie nature and state of the road crust indi-

cate the pressure to be tolerated per unit width of

tyre. For a given road crust the nature of the sub-

soil fixes the total load on the wheel, or even the

total maximiun load. The loads to be allowed on a

road crust will depend on the force causing a given
amoiuit of indentation and the maximum pressure to

lie tolerated on the crust. In the author's opinion tlie

latter might i)e— for yood metalled roads. 20 to 25 kilo-

granuues per square centimetre, or 2S5 to 355 lb. jier

square inch. No exact figures can lie given for inden-

tation in relation to load, and experiment in this

direction is desirable. The author thinks that the

winter loads should lie about half the summer loads,

and that in thaws the normal winter loads should be

again halved.
As regards pressure on the .subsoil, the allowance

for peaty or alluvial soil may be from 8 to 2-4 kilo-

granunes per square centimetre, or 16 kilogrammes
per square centimetre (225 lb. per square inch) on the

average. Tliis would give a maximum total wheel load
of 2,0l)(( kilogrammes (roughly, 2 tons), or, say, 8,00U

kilogrammes, or 8 tons, for a four-wiieeled vehicle.

This would be reduced to 4 tons in winter and 2 tons

in "the short period of thaw." (Clearly, this relates

to a climatic condition of the Netherlands, and is not
intended to be applied in frequent thaws .such as those
of the Knglish climate.) The author submits a table
nf wheel loads and tyre widths Ijased on his con-
clusions.

The author concludes:—
(1) That in drafting such regulations the nature of

the crust and that of the subsoil must lie considered.

(2) That the former -determines load per unit width.

(3) That the latter determines the maximum total

load.

(4> That trials should be made to check the relations

cited in this report, especially the pressure necessary
to cause an indentation of given depth in the crust.

(5) That good cou.solidation of the road metal gives

a wide angle of distribution, and, therefore, a large

area of support on tfie subsoil.

Note by General Eeporter.

It is clear that no useful purpose could be served
by an attempt to make a general summary of the
papers contributed to this sub-section. In diagram-
matic form we may represent the subject by a hexagon
surrounded by six other hexagons. One side of each

, of these six bears upon the central subject, two sides

are bovmded by neighbouring subjects, and three sides,

though needed to complete the influencing subject,
Ijave no direct or indirect bearing upon the central
idea. We may regard the surroiniding hexagons as
transposable, .so that each of the influencing subjects
may be bordered in turn by every two of the other
influencing subjects. Thus, "materials of the crust"
shown above as in relation with "traffic" and
"climate" would also have to be considered in rela-

tion to, for iu.stance, "maintenance" and " engineer-
ing." This conception is intended to convey the idea
that each of the influencing subjects would, in an ex-
haustive study of the central idea, be considered in its

relations with every pair of the other influencing sub-
jects, as well as in its direct bearing upon the central
idea. For every set of conditions, that is, for every

district, and. as an ideal, for every road, there would
be a representative grouping which would be the domi-
nant grouping luider which, failing or pending an
exhaustive study, the subject would be best studied

in any particular country or district.

Under present conditions in England, for instance,

the choice of materials of the crust is mainly in-

fluenced l\v considerations depending upon climate
and traffic ; but elsewhere, possibly in the United
States, it might be more important to .study materials in

their relations with traffic and administration, while in

India " materials " should, perhaps, be more especially

studied in its relations with "climate" and "engi-
neering," as the dominant grouping.

It is to be noted that an influencing subject may be
c.ipable of a good or ,a bad influence, or may be one
the influence of which is good, its application being
a question of amount, while conditions of subsoil and
climate may be considered as absolute, their import-
ance in our study being mainl.y on account of the in-

direct effect which it has upon the central idea through
other influencing subjects.

This diagram serves to suggest the manner in which
the central idea has been approached by the author
of each paper. One writer may confine liis attention

to a particular hexagon, and mainl.v to that side of

it which bears directly upon the central idea. An-
other will study the hexagon not only in its bearing
upon the i-entral idea directly, but as influencing and

DiAcRAM 1lLUSTR.\HNG THE InTER-BELATION OP
Sectional Papers.

being influenced by one or more of the other hexagons.

We may find, by reading a particular paper, that the

author has placed his hexagon successively between

different pairs of the other hexagons, and has drawn
.some general conclusions as to the resultant of its in-

fluence on the central idea. It is obvious that wlien

a subject is dealt with in contributions from different

.sources without preliminary partition of the ground of

.study, the papers as a group are not likely to be

svmnietrical about a centre. Some parts of the subject

will be dealt with nnich more fully than other parts,

and it is in order to suppplement the papers in them-

selves by a note on the papers regarded as an organised

attack ilpou the subject, or as lacking in organisation,

that the present note is written.

Turning now to the papers themselves, we find that

considerable attention has been paid to traffic and the

design of vehicles, to materials of the crust, and, to a

less extent, methods of con.struction; that climate and
weather conditions are discussed in a paper relating

to urban streets and roads, and that in one paper ad-

ministrative and social conditions form the principal

theme. Of the six representative subjects into which
we have somewhat arbitrarily divided the influencing

group, two have received very little attention ;

"' engi-

neering and the engineer " is in one paper studied in

relation to administration and other subjects, but

maintenance, though references are made to it, has,

in spite of its importance, been almost entirely

neglected by the authors of the papers. It is possibly

significant of a good deal that hardly any attention

has been given to the heavier engineering works of

road making, or to the road regarded as an earthwork.
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Ihouph one niiglit suppose it is a neglect of this sub-

ject Which is, in some countries, the chief cause ot

the undue wear and tear ot roads.

The paper contributed by the English group of high-

way engineers (Mr. Dryland and others) is mainly a

study of traffic effects in the United Kingdom^ It in-

cludes useful comparisons between motor and horse-

drawn vehicles, and important opinions as to tyre

widths and wheel diameters, while some attention is

paid to the relations between traffic and the materials

and methods of crust construction, as well as to trathc

in relation to weather conditions. As represented dia-

L'rammatieallv, the "materials" hexagon has been

placed between traffic and weather, but the weather

hexagon has not been studied in relation to the other

influencing subjects.

In Mr. Elzelincren's paper we find ourselves wholly

within the traffic hexagon, and mainly occupied with

a study of wheels and wheel loads. A distinction is

draw-n between summer and winter conditions, re-

garded as absolute in their direct effects.

Mr Lumet's paper is wholly within the traffic hexa-

gon, being a study of the design of motor vehicles as

directly affecting the wear and deterioration of roads.

Mr. Liimet deals with details of construction which

have been little studied, some of them not at all, m
relation to the wear of roads.

Mr. Franze's paper, relating to urban roads (in

Germany), includes a study of weather conditions in

relation to materials, and a study of traffic in relation

to materials and methods of crust construction.

In Mr. Pietsch's paper, relating to country roads,

the weather hexason is dismissed in a few words, the

relation of this hexagon to others being, seemingly,

regarded as fixed. The remainder of the paper is a

study of traffic, and especially of the effects of motor

traffic in their direct bearing upon the central idea.

Mr. Duhm discusses the subject of wheels and loads,

not onlv in its direct bearing npon the central idea,

but also in relation to the road crust materials and

methods of construction, as well as, on the other hand,

to administration. There is a reference to certain

climatic features of a particular area, hut the relations

between traffic and climate are not further dealt wdth.

Mr. Hewes' paper relates primarily to country roads,

but also contains references to urban conditions. He
takes two influencing subjects, " materials and

methods" and "traffic," considering each in its direct

bearing upon the central idea, and also paying some

attention to the relations between the two subjects

themselves.
In Mr. Connell's paper attention is specially directed

to "engineering and the ensineer" in direct bearing

upon the central idea as well as in relation to admini-

stration and economics, and to materials and methods

of crust construction. Some attention is also paid to

methods and materials themselves, and to the rela-

tion between the choice of materials and matters of

administration and social economics. Maintenance is

also considered in its direct bearing upon the central

idea, and in relation to " eneineerine," and the im-

portance of considering climatic conditions is noted,

though the subject is not actually dealt with.

(To be continued.)

SOME RECENT PUBLICATIONS.

Middlesex New Guildhall.—The opening of this

building, an illustrated description of which was given

in our issue of March 31, 1911, will be performed by
Prince Arthur of Connaught at the end of this year.

The new pile is a worthy occupant of one of the most
imposing sites in the Metropolis, standing opposite,

as it does, to the Abbey and the Houses of Parliament.
The architectural style is based on Gothic, with four

elevations of Portland stone of a height of 108 ft. from
the pavement to the top of the parapet of the tower.

A feature of the design are the carvings on the outer

surface of the building.

Halifax Road Improvement Schemes.—The Halifax
Corporation Improvement Committee on Tuesday
decided to recommend the town council to accept a

grant of £3,157 from the Road Board towards the cost

of widening Huddersfield-road from the Punch Bowl
Inn to the Calder and Hebble Inn. The total esti-

mated cost of this improvement is £11,3.50. The
corporation also propose to repair Park - lane,

Huddersfield-road, Burnley-road, and Wakefield-road,
at an estimated cost of £3,031. The amount offered

by the Road Board towards these repairs is £843,
bringing their total grant up to £4,000. The board
have made a further offer of a loan of £4.000. free

of interest, for four vears,

Public Egad Systems of Foreign Countries and
OF THE Several States [United States], Pre-

pared under the direction of the Hon. Jonathan
Bourne, junr., chairman of the Joint Committee
on Federal Aid in the Construction of Post Roads,

United States.

This is an important document of 200 pages, con-

taining reports from twenty-one countries or pro-

vinces, obtained officially by the Secretary of State,

this matter occupying about half the volume. The
other half contains reports on the several States

(U.S.A.), most of these having been obtained semi-

officially through the State Governors. In order that

the reports from foreign countries might be compar-
able, seventeen specific questions were put, but much
additional information has been given in some cases.

A lengthy report was furnished by the French autho-

rities," but none had been received from Germany at

the time of compiling the volume. The specific ques-

tions asked relate to mileage, classification, costs of

construction and maintenance, nature of Government
control, costs of hauling, systems of estimating and
keeping accounts, and other matters. The countries

and provinces furnishing reports -were : New South
Wales, Austria. Belgium, Ontario, Kew Brunswick,
Quebec, Nova Scotia, Prince Edward Island, Denmark,
England and Wales, Ireland, Scotland, France
(twenty-four pages, mostly small type), Italy, Japan,

Norway, The Netherlands, New Zealand, Russia,

Spain and Switzerland. To a considerable extent the

information furnished covers the same ground as do

the reports of the Third International Road Congress,

but there is much further information relating to

countries not represented in those reports, and due
regard will be had to this material when references

are made to these countries in forthcoming issues of

The Surveyor. As regards the systems of highway
administration in the several States of the U.S.A.,

these have recently been reviewed in this journal, the

material being that furnished in a semi-official report,

and, more recently, in the reports to tlie Road Con-
gress. The additional matter in the volume before us
will be of much value in further references which may
be made in the.se pages to road administration in the

United States.

Roman Pavement at Kenchester.—Another discovery
has been made at Kenchester, Herefordshire, where
excavations are unearthing many evidences of a con-
siderable Roman occupation. It is a large mosaic pave-
ment of a rich geometrical design, but not intact.

This is the second mosaic pavement to be found.

Sewage Treatment on Land.—A correspondent
writes: "

I lielieve in one of the reports of the Royal
Commission on Sewage Disposal the opinion is ex-

pressed that where land of suitable quantity and
adequate area can be obtained,- treatment on land is

still the best system. Can you tell me if this is so,

and in what report it can be found, and where such
report can be obtained ?

" We would refer our corre-

spondent to sec. 282 of the Commission's Fifth Report,
which reads :

" If a sufficient quantity of good land
on which sewage can flow by gravitation can be pur-

chased for about £100 an acre, land treatment would,
we think, usually be the cheapest method to adopt."
Tlie price of the report, which is obtainable from
Messrs. Wvman & Sons, Limited, Fetter-lane, E.C.,

is 2s. 9d.

Road Construction in the Malay States.—Mr. H. E.
Steele, formerly deputy borough surveyor of Derby, and
now surveyor under Government for Kuala Lumpur,
Federated ilalay States, has prepared for his Govern-
ment a report on road maintenance, which the Times

of Malaya describes as " the most interesting, practical,

and sensible official contribution to the subject " that

they have yet read. In his report Mr. Steele expresses

his conviction that no form of macadam will stand

the motor traflic, as the roads as a rule are not

properly founded, and he contends that the only type

of tlioroughfai'e to sustain this form of traffic is a

paved road with a concrete foundation. " This could

be granite setts or cubes, or local hardwood.'' he
remarks, " and I am convinced that if this kind of

paving were adopted the problem would be solved."

• Auy of the publications reviewed, or referred to as received,

will be forwarded by the St. Bride's Press, Limited, on receipt of

published price.



August 22, 19I:1. AND COUNTY ENGINEER. 295

Institution of IMunicipal and County Engineers.

TOWN PLANNING CONFERENCE AT GREAT YARMOUTH.

In last week's issue we reproduced the first of the

papers submitted for consideration at the town plan-

ning conference held in connection with the recent

annual meeting of the Institut'on of Municipal and

County Engineers at Great Yarmouth. The presen-

tation of the contrilnition which dealt witii

THE PREPARATION OF TOWN PLANNING
SCHEMES

was followed by an interesting discussion.

Mr. W. Habpur (Cardiff) proposed a vote of thank.s

to Mr. J. E. Wilkes for his paper. It was an exceed-

ingly well written paper, and full of hiformation which
would be useful to those who were town planning or

about to do so. Tlie only thing he would like to

refer to was that if they could obtain land at £180

or £200 an acre, there would be no difficulty in town
planning or developing on those lines. He agreed

with Mr. Wilkes, but the difficulty they had to face

at times was wliere they had an initial cost

of £1,000 an acre for land for town planning. The
town planning of an area of that sort for dwellings

for the working classes became a very difficult one
in providing houses at low rents.

Mr. A. BuRiON (Stoke-on-Trent) said that Mr.
Wilkes had given them a diagram representing the

allocation of a typical workman's rent of £13. How
much of that was the rate in the £ if there was such
a thing in Scotland to compare with England. He
would also like the feu rent or fen duty. Was that
what was spoken of as the chief rent ? Or did the

£200 per acre represent the purchase of the land
outright ?

Mr. A. J. Price (Lytham) said the paper was a very
useful one indeed. Mr. Wilkes had probably had a

larger experience than anyone else in town planning.
He believed he had been engaged on eleven schemes,
and anything he had to say , was worthy of con-

sideration. He had been much struck with what he
had said in the paper as to the advantage of trees

and water in brightening up a place. It was much
better to be able to get a locality with water and
trees rather than put them there artificially. In
other words, it was quite as important to get an
improved locality as to design it and provide the
attractions. Then as to proper control of the area
to be planned. Undoubtedly that was a thing they
could not get on without. Many places had not
provided a control plan, and were thus faced with
an initial difficulty. They could not go and drive
straight roads, as the Romans did, over hills and
across valleys. They must have some consideration
for cost and design, according to the levels of the
locality of the district in which they were town
planning. With reference to the levels, the ordnance
plans did not give the contours at all. They were
very useful as regarded sewerage and water matters,
but not very much use in town planning. He agreed
with Mr. Wilkes that they wanted the contours every
5 ft., though he would not go so far as he did to get
tlie contours at 1 ft. apart. For most practical pur-
))Oses 5-ft. contours were ample for them to design
to. He sympathised with Mr. Wilkes as to the way
his drawings had been reproduced, but he did not
say that Mr. Wilkes was altogether blameless, because
they had been taken from prints, and prints did not
reproduce well. He did not agree with the planting
of trees in streets .so narrow as 30 ft., and thought
the trees would be much better put in the gardens.
They had IS ft. carriageway, and 6 ft. footways, and
a 6-ft. footway was altogether too narrow to put a
tree in. Then in working class districts the children
would use the trees for goal posts and gymnastic
purposes, and they were not likely to survive that
very long. He had done as mucb tree planting as
anyone, and even in roads of 40 ft. or 45 ft., Ivith 9-ft.

footways, they had got very badly damaged. He
thought they all sympathised with Mr. Wilkes' re-
niark.<; as to palatial workhouses. They took people
out of the slums, where they lived in rooms with
ceilings 7 ft. or 8 ft. high, and put them into palaces
which had to be kept up out of the rates. They
must all bear in mind what was said about the rates.
The rates did influence the rents. If they were
going to put up palatial workhouses, asylums, sewage

works and pumpinji' stations, they would have less

juoney left for their roads, and for improving work-
ing class conditions.

Mr. C. Lund (Cleckheaton) asked the effect of

sec. 58, sub-section 3 of the Town Planning Act in

making new roads through a district and ojiening

land for building.

Mr. M. Jones (Chester) asked how many houses per

acre were included in the figures, and liow mucli it

cost for laying out the roads, and how much for

building the cottages. That was when the land was
purchased for £200 an acre. Then in his allocation

of cost was anything allowed for a school ? With
360 houses, and allowing two children for each hou.se,

or 720 children, a school would have to lie provided
in tlie area. Was the cost of the school put on the
land, or how was it allocated ?

Mr. J. W. LiVERSEDGE (Leigh-on-Sea) asked whether
£180 to £200 per acre was the first cost or after pro-
viding for the layinjr out of the streets. It could
not be definitely decided what was a reasonable and
proper cost. The district was the determining factoi

as to what was the value of land. If they were going
to pay £200 an acre, and then lay out the roads, it

was going to add considerably to the cost. His ex-

perience was that much land bought at a less price
than this had been laying idle for ten or fifteen years.

It seemed to him that in these schemes any definite

figures as to what was right and proper to spend in

developing the land would be misleading. There was
a reference in the paper to main road schemes which
was very important. In most towns, although they
might not be able to get out any pretentious schemes
of town planning, they could develop on the lines of

their main roads and work with the county surveyor
in determining the width of the road and the build-
ing line. Towns of small rateable value could not
go in for expensive schemes for the purchase of

land for the widening of roads, but they could lay
out on paper their schemes, lay down the building,
and get them approved. In many districts if only
that small measure were taken it would go a long way
to assist the future development on proper lines.

Mr. Wilkes had raised the question of the intercept-
ing trajj—that was Ijy the way—but they did not all

agree on that point. Then the remarks as to the pro-
vision for storm water seemed to be another point
which one could not let pass. They had been edu-
cated to believe that it was proper to put down
storm-water drainage, and yet they were told by iMr.

WiLkes it was wrong. Then there was the reference
to i^alatial refuse destructor buildings, asylums,
workhouses, or even waterworks and .sewage disposal
v.'orks. Mr. Wilkes did not say what they were going
to put in their place. It seemed to him all these
things were necessary. He had seen no great ex-
pense in this direction. They had designed them
w-ith due regard for cost, and could have put more in
them if they had had a free hand. He was pleased
to see that Mr. Wilkes had done very well with liis

schemes. The four points which he made were very
interesting indeed, and it seemed to him that the
governing factor was that much land had been put
into the market at a fourth of the old price. If they
could do that they would probably have a good many
town planning schemes. Then the owners had con-
tributed the necessary land for, and paid two-thirds
of the cost of, widening many miles of main roads.
His experience was that the county council came to
the assistance of the local authorities if the latter
would find the land. These points were very in-
teresting, and would help materially in promoting
town planning schemes if applicable to all districts.

Mr. H. E. Stilgob (Birmingham) remarked that
Mr. Wilkes was associated with him for six years,
during which their relations w^ere of the happiest,
and he congratulated him upon being put in such
an important position as Rosyth—a position which
he richly deserved. Taking figure 5, Mr. Wilkes
had arranged the buildings in three sides of a square
so as to utilise a road leading off a main road. He
thought that was a very good arrangement indeed.
It was an economical one, but there was one point
in which that arrangement did not meet with the
conditions of the ordinary building by-laws. At the
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angles fiuiiied liy the lioujes there should be open-

ings left,, because most building by-laws ijiuvided that

there should be a space in front of the house, and he

was rather inchned to think tliese squares, unless there

were openings at the angles, ilid not provide for the

proper passage of the current of air. As to the

provision of a separate .system of sewerage, every

case niu.st be dealt with on its merits. Mr. Wilke.-^

said lie believed the duty of the responsible authority

should be to hold the scales of justice fairly at all

times, but he went on to say it was just as well to

start town planning negotiations with the deter-

mination tfl give nothing away—indeed, as a matter

of insurance, to make a little for the town. He
thought they must, enter into the negotiations with

the landowners in a more generous spirit than that.

They must conmiand their confidence, or they cer-

tainly would not enjoy their respect. He would
rather give a little away in starting a scheme of

this kind, because, after all, when land was worth

tlOO or £200 an acre in its undeveloped state, they

would probal)ly gain other concessions in meeting
the owners in a conciliatory manner. Mr. Wilkes
had referred to a subject in which he took very great

interest, that was tlie redistribution of land cut up
or interfered with by the making of a scheme. Those
things were usually managed, and there was no
great difficulty in arranging the l)0undaries of au
estate, through which the arterial roads might hapjien

to cut. They were only going back to the time of

the old inclosure awards, when the commissioners
making the awards were instructed by the Act of

Parliament actually to readjust the boundaries. At

the time of the award the commissioners adjusted the

boundaries to the satisfaction of most people. There
were some grievances, but those would always exist,

right or wrong.

Mr, H. G. Whyatt (Grimsby) said the statement was
made in the paper that they could no longer afford

to indulge in the separate system of sew-erage with
storm sewers of large size lying idle 99 per cent of

the year. He did not think Mr. Wilkes had con-
sidered the question at all when he wrote that.

If the storm-water sewers were necessary, and were
not put in, the ordinary sewers would have to

be made )>roportionately larger. Then with re-

giU'd to the Inverkeithing scheme. Was that being-

carried out, or was it simply on pai)er ? If it was
being carried out was it under the (I'own Planning
.\et or a private Act of Parliament ?

Mr. T. Adams (Local Goveriunent Board) said the
author stated that town planning was merely the art
of arranging buildings. Two years ago at West
Bromwich Mr. Brodie said it was the making of
arterial roads. He thought they should not run the
risk of falling between two stools, and attemjit to

confine town planning either to arranging buildings
or making arterial roads. Then as to the taking of

the contours of 400 acres in a day. He thought it

would be most useful to the surveyors present to
know what the final cost in money would be in con-
touring 400 acres. Might he ask that question in the
intere.st of many who had given up contouring on
the ground that it would be too expensive ? Mr.
Wilkes spoke of the cost of land at £180 to £200 per
acre. Well, that did not seem an excessive price.
But what was the market jirice of land in the neigh-
bourhood ? At Ruislip, which was within 15 miles of
London, land was being purchased for £70 an acre
under the scheme. Although it did not seem that
the cost of land was a very material consideration
in regard to the cost of houses, everyone knew that
when they came to a house to be let at 5s. per week,
every penny they could save, whether on land or
development, was a matter of serious consideration.
He thought Mr, Wilkes' statement of town planning
being simply a question of arrangin;,; buildings wanted
some explanation,

Mr. H. F, GuLLAN (Belfast) said the statement was
made in the paper that the location of the tramway
on ballast saved about £2,500 per mile in construc-
tion, and much future worry from rail corrugation
and repair work. He would like to have Mr. Wilkes'
authority for the statement that a tramway laid on
ballast eliminated rail corrugation. He spoke as an
old railway man, and they always found that, whether
they laid the rail on ballast, they had the corrugation
there just the same as in the town.
The vote of thanks having been accorded,

Mr. Wilkes, in reply, said fortunately the retorts
to the various questions were fairly obvious. Mr.
Burton raised a question as to the land cost. That

was based on a leu duty of £7 lUs. per acre per

annum. The rates in the £ were 6s. 6d. nett. The

next .piestion was that they must plan in an attrac-

tive locality. He made that point in his paper. A
distinguished American said to him that develop-

ment went where it was not plaiuied for. It was no

use planning on an arid waste while there was fertile

land. Mr. Price rai.sed a question about contouring.

He knew ,soniething of that. It cost very little more
to contour to 1 ft, than to 5 ft, intervals. They were

a little incredulous, but he would Vie pleased to do

it at 2s. for 5 ft. and 2s. Id. for 1 ft. The Ordnance
Sui-vey people could be beaten on costs at this

work. They had estimated it at 3s. Od. per

acre. Mr. Price stated that the trees siiould

be in the gardens. He suggested that the gardens

were places for cabbages. On the question of play-

grounds for children he lield strong views. A certain

gentleman who was now posing as a town planning

exijert brought out a scheme l>y which lie gave space

between houses for playgrounds, but he was not able

to satisfy him that the people who provided those

playgrounds would jtoliee them, and he did not like

mixing up the children with the clothes bleaching.

As to obtaining land at a reasonable rate, his prac-

tice was to see the owners and say, " We have the

power to bring you certain development. But if we
bring it in your direction we shall have your neigh-

bour asking why we don't take it in his direction,

unless you justify our action by guaranteeing cheaper
land than his. Arguments such as these influenced

men ot intellect such as Lord KIgin to i)Ut 3!H) acres

of land in the market at less than one-fourth of the

price at which land adjoining had been sold before.

The whole of the land in the Rosyth area had
been offered at £10 per acre per annum. They
got £2 per acre lor agricultural land. The que.s-

tion of betterment he never allowed to be raised.

Jlr. Jones asked a question as to how many houses
per acre should he allowed. Unlike his late chief.

^Ir. Stilgoe, he suggested that it was easier to deal
wi;li the limitation of a uett acre rather than a gross

acre. On the nett acre he held the view that it was
wise to allow as many as sixteen houses to the acre.

If the.v allowed more land there were nuiuy working
men who would not cultivate the gardens, and h was
no good giving them too nuich to spoil. With regard
to surface-water sewers, he was not in agreement
with the people who overdid sewers. His feeling

was that they should go in for overflows more than
ever. With regard to his statement as to expensive
workhouses and miuiicipal works, his suggestion was
that they should legard things in better perspective,

and always study rates.

Mr. Wilkes writes: The time at my disposal at

Yarmouth was not enough to reply to tlie many ques-
tions asked, or to discuss all the interesting points
raised. 1 was in the unfortunate position of standing
between the conference and my late chief, Mr, Stilgoe,

To many questions I have sent replies by post, and
would deal with one or two iioints now, Mr, Adams
was ojiening up a most interesting matter in regard
to a definition of town planning, l>ut, with great re-

spect to Mr, J. S. Brodie, I feel still that the definition

1 gave is one tending to produce better work than
would be the case if t(j\\:i planning were regarded as

merely a matter of laying down road lines; one soon
gets away from the road line idea. Mr. GuUan does
not quarrel with me as to the important matter of the

diflereuce in cost between tramways constructed on
liallast and on concrete, so that I am inclined to leave

the matter of rail corrugation as settled by his superior

experience. To Mr, Price 1 would like to say that

TuK SuHVEYOR hist Week used exactly the same draw-
ings as did the institution for purposes of reproduc-

tion: if he will compare the two 1 think, with his

usual kindness, he will acquit me. I am not averse

to big gun practice, so that I welcome Mr, Whyatt,
Certain statements made by me, particularly as to

storm-water draimige, seemed to upset him ; at the

same time the.v so much interested a past-president

of the institution that he invited me to go into the

matter more fully in print. I will do this, and hope
to satisfy Mr. Whyatt then. I do not think I answered
his question as to the Inverkeithing roads redistribu-

tion scheme. He asked if it was merely a paper
scheme. It is not. I was anxious to see how a critic

of this type himself w-rote, but, alas! I can only trace

nuich talking at meetings of the work of others, but

no original effort. Perhaps Jlr. Whyatt will put me
on the track of a paper of his own, which I will not

fail to study carefully, and, if possible, use as an

example; tlianks in anticipation. It is very hard, I
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know, to discuss town planning without flying nff into

tangents such as some of the foregoing; still, befoie

long there will pro)>ably appear a text-lwok on the

.subject which will direct our thoughts. After that

probablv the Institution of Municipal and County En-

gineers will suddenlv awake to the fact that they have

not made it one of th« subjects of their examination.

(To be continued.)

THE INSTITUTION'S JOURNAL.

The- following further communications -vith regard

to the issue of a munthly journal in [dace of the

annual volume of ' Proceedings " of the Institution

of Municipal and County Eugineer.s have reached us

during the week:—
Ma.\- I add my protest against the issuing of tlie

mouthl.v journal in place of the annual volume of

• Proceedings "
.' The council sliould not have recom-

mended the"change without ascertaining the views of

the whole members of the institution.—V. Hellawell,

district surveyor. West Didsbury.

I do not object to tlie " journal " in addition to the

"Proceedings," but if it is intended to substitute the

monthly journal for the '• Proceedings". I think it

"absolutely wicked." With other members, I am
proud of the volumes I have for reference.—J. S.

Sawdon, assistant borough surveyor, Margate.

Mr. Bouluois' letter must endor.se the views of a

large number of members of the institution. I, for

one, used to look forward to receiving the annual
volume, and it certainly is an adornment for one's

bookshelf, and I :^incerely hope that we may revert

to the old system. On a question of this importance
the general opinion of the members ought to be taken,

and I should suggest a referendum. Who pays the

piper ought to call the tune. A year or two ago several

new members were elected to the council, and it was
generally thought that this would be for the benefit of

the institution, but the present suggestion does not

bear this out. We are not getting any benefit for the

increased subscriptions—in fact, less. In addition,

members are continually being admitted without ex-

amination, which is most unfair to those who have
passed it, and does not raise the prestige of the insti-

tution. The advertisements make it still worse. We
are well served by The Sueveyok, and can wait for

the annual volume.—Mr. F. Hall Smith, engineer and
surveyor, Sheringham Urban District Council.

CLOGGING OF MECHANICAL FILTERS.

THE ACTION OF MICRO-ORCANISMS.

Mr. Frederick H. Storer, bacteriologist and chemist
to the Louisville Water Company, has dealt with one
of the causes of trouble in mechanical filters in a
paper presented to the .\merican Waterworks Associa-
tion at Minneapolis.

It is shown that though it might reasonaljly be in-

ferred that the operation of the mechanical filter would
be easiest at times when bacteria and suspended matter
are present in the raw water in the least amount, many
filter superintendents are finding that such is not
always the case, and that warm weather and clear
water bring troubles peculiarly their own, shortening
the filter runs and producing odours in the filters. At
such times the unfiltered waters are found to contain
very minute forms of life, diatoms and a few algse,

accompanied by considerable amounts of very fine

matter of indeterminate form capable of adhering to-

gether in flakes. This matter is supposed to be the
result of bacterial action on organic substances. Thus,
conditions of clear, warm, shallow water, abundant sun-
light and sluggish current afford these micro-organisms
the most favourable conditions for development, and
their numbers increase rapidly at such times, while
the sedimentation basins give the required conditions.
An instance is quoted where, during a period of

twenty-six days, the number of micro-organisms pre-
sent in the unfiltered water remained practically con-
stant; yet during this period the length of the filter

runs steadily decreased, and this result was considered
as being due to the cumulative effects of a constant
number of organisms. When, however, copper sul-
phate was added to the water in the sedimentation
basins there was a general increase in the length of
the runs. Also later, when the organisms had died
from natural causes, a similar increase in the length
of the runs was noted. During this time the degree
of turbidity of the water had remained unaltered, and

it was found that the length of the filter runs followed

quite closely the variations in the number of micro-

organisms present. The manner in which the clogging

occurred is described as differing from that experi-

enced with water of greater turbidity.

It was at first believed that with waters of very low

turbidity, owing lo the fact that the size and con-

si.stency of the lilm formed on the filter surface was
reduced, the very line suspended matter was able to

penetrate into the saud in a manner which was not the

case with water oi greater turbidity, and in the ab-

sence of any con.-^iderable number of organisms the

shortening of the liltcr runs was first attributed to fine

turbidity alone. It was, however, found, on micro-

scopic examination, that the sand generally showed

tlie presence of numerous diatoms and other organisms

apparently cemented together in a matrix of amor-

phous matter and fine turbidity, and the author is

of opinion that the living organisms accelerate the

formation and retention of this gelatinous film upon
the sand grains. Practically, the surface of the sand

under these conditions became abnormally hard and
compact in a short time, and when broken up the

sand grains showed a slight tendency to stick together,

and this condition could not be wholly corrected even

iiv tliorough washing.
Under these conditions it was considered that some

method of treatment should be adopted to prevent

the clogging, and three methods were tried, though

It seems that oidy one of these—the successful

method—received any great degree of care, owing to

the difficulties ol application under the particular,

circumstances. The killing of the micro-organi.sms

by cljemicals was attempted, but owing to lack of

equipment for applying it accurately as a continu-

ously fed solution, hypochlorite was applied to one

of tiie filter beds in the form of powder. This was
done by draining off the filter till about 3 in. of water

remained on it, and scattering the iwwder over the

surface and allowing the bed to stand thus for

twenty-four hours. The result did not prove to be

useful, and the bacterial efficiency of the bed was,

moreover, impaired. Copjjer sulphate was then

applied in the second sedimentation basin, and in

the coagulant basin^ and favourable results were at

once obtained. The method adopted was that of

dragging bags ni the copper sulphate through the

water. The third method was that of using the river

water without preliminary sedimentation, the water

being run direct to the coagulant basins. This was
done on two occasions, and in both cases eucoiuag-

ing results were obtained, although in each case an
increase in turbidity followed within a few days, and
thus left no opportunity to see how long the improve-
ment would have lasted.

The summary at the end oi the paper states that

the water of the Ohio Kiver, when of a turbidity below
ao piarts per l,UUO,0tK>, almost invariably causes de-

creases in the lengths of the filter runs. If such
turbidities are accompanied by micro-organism and
much amorphous matter, still greater decreases fol-

low. Filter runs may be greatly increased by the

judicious use of copiier sulphate, although after-

growths of bacteria sometimes follow its appLcation,
and must be guarded against. Small doses of hypo-
chlorite of lime do not affect these micro-organisms
in such a way as to increase the length of the filter

runs. The determination of the time of filtration of

samples of water through small laboratory filters will

in some insiances enable the operator to select the

water from that point of his system which will give

the longest filter runs.

GLITHEROE RURAL SURVEYOR'S DEATH.

-Mr. Thomao Ilawcliffe, surveyor to the Glitheroe

(Lanes; Rural District CounL-il, was found dead yester-

day morning by the roadside on the outtk.rts of the
town. An overturned trap was about 50 yds. away,
with the horse grazing near by.

Mr. Kawclifie had apparently been dead several

hours, and presumably was returning to his home,
only half a mile away, when an accident happened.

Carlisle a County Borough.—The ambition of the
citizens of Carlisle to have the city constituted a
county borough has at length been gratified, the Bill

which was i:)romoted in Parliament for the purpose
having received the Royal Assent. The powers under
the Bill will be taken over by the city council on
April 1st next.
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Law Notes.

Edited by J. B. REIGNIER CONDER, 11 Old Jewry Chambers, E.G., Solicitor of the Supreme Court.

Tha Miitor will be pUasei to answer any questions affecting tht

prnoiice of engineers and surveyors to local authoritws. Queries {which

should he written legibly on foolscap parer, one side oniv) should be

addressed to "The Law Editor," at the o^ice of The SdrteyOB,
oceomjiomed M; the writer's name and address, b'at correspondents

ulu do iwt wvth tfwir names t« be pubKshed shoiiXd also /uni>sh a

QUEPvIES AND KEPLIES.

In order to avoid confusion gueristi are requested to use
distinctive wordi as noms de plume. The letter X, com-
binations such as X.Y.Z., and words such as " engineer

"

and "surveyor," should never he used.

Watek Supply.—" Hazelwood " writes: In The
SuKVEYOR for June 13th last you stated that in your

opinion a water company was precluded, under the

decision of the Appeal Court in Harrington Cor-

poration v. Machay, from charging for doctors' ears

when used partly for professional purposes and partly

for pleasure. Section 19 of the AVaterworks Clauses

Act (1863) prohibits the extension of services, &c.,

without consent, and prevents the consumer from

attaching any " apparatus " to the service or com-

munication pipe. A stand pipe was fixed in a doctor's

garage some years ago, but there is no evidence to

show that it was fixed with tlie company's consent. It

was only recently discovered by the company's oiJicials,

and a liose is attached to the stand pipe for washing

the car. (1) Is the fixing o! a stand pipe in a garage

an "extension" within the meaning of section 19,

referred to above? (2) Is a hose used in washing a

car an "apparatus" within the meaning of the

same section ? (3) When consent has not been obtained

or applied for to use a hose or stand pipe for washing

cars, can the company stop the use of water for that

purpose by that method? (4) Can the company, upon
application from the consumer, " refuse " consent to the

use of water for washing cars by means of a hose?

(5) Can the company "refuse," upon application, to

allow a stand pipe to be connected to the service pipe

and fixed in the garage for that purpose? (6) Is it

within the power of the company to make a special

charge for (a) the privilege of using a stand pipe for

washing cars ? {b) the attaching of a hose to a stand

pipe for the same purpose? (7) If the answer to

question 6 is in the atfirmatlve, and such a cliarge

is made, can a consumer claim reduction from the

assessment charge if the garage is included in the

total assessment of the premises to which it is attached ?

(8) If the answers to questions 1, 2 and 3 are in the

afiirmative, would it be possible for the company, if

they desired, to proceed against the consumer for

penalties as well as to claim for the water " wasted,

misused, or unduly consumed"? The Local Govern-

ment Board's Model Form of Regulations, quoted in

"Michael and Wills' Gas and Water," in paragraph

6, prohibits the use of hoses for any purpose except

by agreement with the company, or when water is

supplied by measure.

(1) If the stand pipe is affixed to a pipe belonging to the
water company, or to n communication or service pipe belong-

ing to or used by the owner, occupier, consumer, or other
person, it is withiii the section. (N.B.—The word ' extension
does not occur in the section.) (2) I should certainly say
BO. (3) Tes, if such hose or stand pipe is affixed to a pipe
belonging to the water company or to a communication or
service pipe belonging to or used by the owner, &c. {4) Yes,

if the hose is within the section. (5) Tes. (6) (a) Yes, if

the stand pipe is to be affixed to such pipe, or communica-
tion, or service pipe, as mentioned in the section, (b) The
stand pipe would, I think, come under the category of a
communication or service pipe used by the owner. &c., and
it so, the hose could not be attached to it without the
company's consent. (7) Apparently not. See Bristol

Waterworks Company v. Vren (15 Q.B.D., 637). (8) Yes: but
proceedings would have to be taken within six months of

the commission of the offence.

Seats on Highway.—"Unseated" writes: Appli-

cation was made to my council for permission to

place a wooden seat on the grass verge adjoining a

highway in this district. In reply the council stated

that they raised no objection to the proposal. The
seat was therefore erected by the donor, and con-

sisted of two wooden tiprights let into the ground
about 12 in., and a 9 by 4 plank placed across

the top of these for the seat. The owner in front of

whose land the seat wa.s placed communicated with

tlie council, and on being informed who erected the

seat wrote to the donor and asked for the seat to

be removed, as it was on his private property. The
]ilace where the seat was fixed has been used by the

"nom de plume." Where neeessan^, copies of local Acts or document*

re/erred to should be enclosed. All explanatory diagrams must bs

drawn and lettered In BLACK Ink only, and in such siyle as

to be fit for direct reproduction — i.e., without re-dravjing or

amendment. Uriless these conditiotis ore complied with we oannot

UTidertoiM to reply to menes.

district as a lay-by for road materials for a large

number of years, and is a part of the highway, being
between the ditch along the front of the adjoining

owner's land and the metalled portion of the road-

way. The road material was cleared to one side,

so that the seat might be fixed. I shall be oldiged
if you can tell me—(1) \^^iether the adjoining owner
can make the donor remove the seat, seeing that the
council have no objection to it being on the high-
way, and (2) have the council any power to provide
seats on highways (including the grass strip between
the metalled portion and the ditch), and whether it

is necessary to obtain the adjoining owners' consent
'oefore doing so ?

(1) I assume that this is a highway repairable by the
inhabitants at large, and that the grass verge forms part
of the highway. This being so. it is vested in the council
(the district being an urban one), and the adjoining owner
has only the same rights as any other member of the
public—viz., to indict the council for obstruction. (2) The
council have no power to do so, even with the consent of
the adjoining owner. The only way in which the seat
can be removed, however, is by indictment, and if the
obstruction is inappreciable such a proceeding would pro-
bably be unsuccessful. See Rex v. Bartholomeic (1908,
1 K.B., 555).

Private Street Works.—"F. H." writes: Starkie-

street is a private street recently made up by my
council under sec. 150 of the Public Health Act, 1875,

and is made up to a row of setts at the junction with
Highbury-avenue. In arriving at the amount of front-

I
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age for plot A for apportionment purposes, to what
point will the owner be liable for apportionment—(1)

to the point X, the beginning of the turn in the pali-

sade line, or (2) to the point Y lineable with the pali-

sade line in Highbury-avenue, as in plot B ?

In my opinion the owner is chargeable to the point T.

Highway: Dedication.—"Lex" writes: Under
the Enclosure Acts an award was made in a certain
parish in which certain strips of roadside waste were
allowed to be enclosed. The date of the award was
1871, and in most cases the land was enclosed, with
the exception of one or two parcels. In the particu-
lar case to which I refer one i^iece of land was not
enclosed until four or five years ago, when a fence
was erected (which the owner now states is a tem-
porary one), 18 ft. from centre of highway. The
owner has now applied for permission to shift the
fence 3 ft .nearer the road (making 15 ft. from centre
of road), and states that he had not taken enough
in by 3 ft. (1) After the first erection of fence, woidd
not this Act have dedicated the other 3 ft. to the
highway ? (2) This being so, would it be an en-
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encroachment for hioi to remove fence to within

I.J ft. of highway ?

(I) The erection of the fence would no doubt aflord a
strong presumption that the owner intended to dedicate the
land outside the fence as part of the highway, and if it

has been used as such by the public, this would be almost
conclusive, in the absence of evidence to rebut the pre-
sumption, such as

—

e.g., the exercise of acts of ownership
inconsistent with public rights. (2) It would be an
encroachment to place the fence on any part of land
dedicated as part of the highway.

Adoption of Eoad.—"Hazel" writes: In this

district there is a short length of road con-

necting two roads repairable by the public,

but which is not in itself so repairable. This
length of road has now been made up by
the owners of the adjoining property, who are

desirous that my council should now take over the

liability to repair and maintain the road. Will you
kindly inform me whether such transfer of liability

can be made under sec. 148 of the Public Health
Act, 1875, or whether my council must proceed under
sec. 23 of the Highw ay Act, 1835 ? I notice, in your
reply to " Dio " in The Sup.veyor of July 11th (p. 66i.

that you do not mention sec. 148 of the Public Healtli
Act, 1875.

It the adjoining owners (or any other persons) are liable
to repair the road the transfer of liability can be made
under sec. 148 of the Public Health Act. 1875. But it no
person is liable to repair, the procedure must be under
sec. 23 of the Highway Act, 1835.

By-laws: Cesspool.—"B. J." writes: I should be
glad if you would give me your opinion as to the
following: An urban district council made new by-
laws in 1904, and one states that no cesspool shall be
constructed within tlie distance of 60 ft. of any
.•stream of water used, or likely to be used, for
domestic purposes. Does this apply to a cesspool
which has been constructed previous to the making
of the by-law ? If it does, can the owner be made to
purchase land wherein to construct such cesspool at
the distance stated ? I may say there is no ~sewer
within half a mile of the place.

The by-law is not retrospective, and does not apply to
a cesspool constructed prior to the by-laws coming into
force.

We have to draw the attention of querists to the
directions laid down for their guidance In regard
to the preparation of diagrams. Rough sketches
obviously cannot be made use of, and we should be
obliged if correspondents would therefore send only
carefully -prepared drawings, preferably about Gin.
in width, and without colouring or wash of any
description. Failure to observe these rules will
Involve the risk of queries remaining unanswered.

LIVERPOOL HOUSING.

By Henkv K. Aldridge,
Secretary of the National Housing and Town Planning Council.

The City of Liverijool has promoted several scliemes

under Parts 1. or II. of tlie 1890 Housing Act by
buying up certain areas of slum property, compen-
sating owners, and erecting dwellings on the cleared

sites.

The results upon the people rehoused in these houses
has been very satisfactory, for we find living in these
dwellings tenants who have previously lived iu tlie

slum dwellings now destroyed. No one is allowed to

rent a dwelling in the Liverpool tenements lately

erected unless he or she has lived in a house that has
been condemned or that is marked out for that fate.

It has tlierefore been possible to estimate the effect

upon the same families of the changed sanitary con-
ditions under which tliey are now living. The result

has been exceedingly good, and we are told by the

officials who have to look after these tenements that

little by little the tenants respond to their better en-

vironment, begin to take a pride in their houses, and
gradually learn to live better lives. It is doubtless
liard to change the habits of some older people who
have become inured to slum environment through a

life-long acquaintance with it ; but, at any rate, great

good should be done to the children, who respond
readily to the improved conditions. It seems hardly
conceivable that children reared in these tenements
should ever consent to go back to their old slum con-

ditions.

Up to the end of last year the City of Liverpool had
spent £1,135,000 since 1864 on the demolition of insani-

tary property and rebuilding, the nett charge to the
ratepayer on the whole outlay being £37,000 per annum,
btit the cost of the special policy of housing the same
people is £22,700 per annum, a matter of lid. in the £
on the rates. .4s Liverpool spends £200,000 a year on
nuiseums, parks, libraries, baths and hospitals, £22,000

a year is not too much to spend in saving human life

bv means of improving the environment of the people.

Of this £22,000 £9,000 represents the sinking fund by

which the property is paid for.

The result of this policy is that Liverpool has to-day

2,174 dwellings containing a population of 8,000 odd
people, every one of whom lias been turned out of an
insanitary house, a cellar, or an overcrowded house,

and it is chiefly because they charge rents approxi-
mating to what these people paid before they were
turned out that the corporation is losing £22,000 per

annum.
Those who have studied the effect of the Liverpool

housing schemes upon the health and morale of the

people rehoused from insanitary areas will admit that

the Liverpool Housing Committee can fairly claim that,

however much the cost may seem in money, the ex-

periment has been more than justified by the results.

Llanelly a Borough.—A communication has been
received from the Local Government Board sanctioning
the i-'rant of a municipal charter of incorporation for

the Urban District of Llanelly.

Hull's Guildhall Furnishings.—The Local Govern-
ment Board have requeisted the Hull Corporation to

reconsider their application to borrow £5,000 for the
furnishing of the new Guildhall, with a view to the
cost being considerably reduced. .41 the inquiry the
inspector commented severely upon the expensive
nature of many of the proposed furnishings. A con-
tract had been entered into for the furnishings, subject
to the sanction of the Local Government Board, Imt

the wliole matter will now be reconsidered.

Southend Pier Improvements.— .A. sum of £19,000
is to be expended on improvements at the Southend-
on-Sea pierhead, which include the extension of the
main and upper deckings, enlarging the bandstand,
the provision of a large refreshment room, and a land-
ing slipway for motor boats and other small craft. In
addition, the borough engineer, Mr. E. J. Elford, has
been instructed to prepare estimates for doubling the
train track on the pier, and for making extensive im-
provements to the pavilion. The work of enlarging
the pierhead will be put in hand at the close of the
season, and completed by the spring of next year.
Since the town's incorporation twenty-one years ago
the pier has contributed £49,000 to the rates.

* Extract from paper read at the Exeter Congress of the Royal
Sanitary Institute.
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Assistants' and Students' Section.

CoNuucTEi. v.\ SYDNEY G. TURNER, assoc.m.inst.c.e.

ill communications in regard to this page must, he

addressed to The Editor, St, Bride's House. 24 Bride-lane,

Fleet-atreet, E.C, Envelofies must 6e marked ' Assistants

Section" in the top left-hand corner. Correspondents are

invited to sulimit aueslions for consideration and, answers

THE MONTHLY PREMIUM.

Mr. J, A, RiccoMiNi, of Favershaui, has selected

Prof. Jamieson's " Aia^Ued Mechanics," vols, 1-4

(Chas, GriflSn & Co,, Limited), in respect of the pre-

niinni for July, and tliese volumes have heen ,sent

to him.

QUESTIONS.

This week answers are invited to the following

questions:—
342. Building Construction Show by sections of

a stud partition and a fir joisted floor the application

of slag wool as a non-conductor of sound, (T. E,)

343. Sewer Construction When suhsoil water

occurs, in what way can it be dealt with during the

construction of a brick sewer, and what precautions

are necessary for the staliility of the work? (" M. &
Co,")

344. Geodesy What is the difference between

"bearing" and "azinuith"? Exijlain what course

un the earth'.s surface wotild be followed by the fol-

lowing lines: («) A line laid out with a fixed azinmth
of 85"; ib) A line laid out with a fixed bearing of

Hi"", The starting point of the line is in lat..50'^N.

in each case. (A. M.)

345. Elasticity of Materials Explain fully, by

means of stress-strain diagrams, the effects of a

tensile load applied suddenly to a tie liar (o) without

impact, (b) with imijact,

346. Continuous Beams What is meant by the

three moments theorem as applied to beams? Give
the proof of it as deduced from first principles ; and
give examples show-ing how it is api^lied in actual

practice. (T, W. P., Hexhill-on-Sea.)

[The Editor is at ail times glad to hear from
readers ^ho desire to submit questions regarding^
matters of general interest, points of daily practice,
&c.| for insertion in the " Assistants* and Students*
Section." Questions which are published are taken
into consideration, as well as other matter, in

awarding: the Monthly Premium.^

REPLIES TO QUESTIONS.

340. Cement Grout,—When equal quantities of sand
and cement are mixed together in the form of a grout
and allowed to settle, it is found that the sand is

at the bottom and the cement above it. Explaip this,

the respective specific gravities of cement and sand
being 3-15 and 180. (J. M. U., Hilcldn.)

As is well knoivn, cement is of a very much
liner nature than sand when it has been ground
down, and it is often specified that the cement
shall be sufficiently fine that not more than 12 per
cent shall be left when sifted through a sieve
having 10,(100 meshes per square inch.
Now, if we place a quantity of sand in a vessel

containing wat«r we know that the sand will imme-
diately sink to the bottom, since the respective
specific gravities of sand and water are 1'8 and VO.
The same result is obtained when a quantity of

cement is placed in water, for the specific gra'vitv
of cement is 315.
Hence, at first glance it would appear that if a

mixture of sand and cement in water were made,
tlie cement would settle to the bottom with the
sand uppermost; but, as stated in the query, it
is found that this is not so, the reason being as
follows:—
When cement is placed in water the former com-

bines with the latter, the cement absorbing a large
quantity of water, bulk for bulk. The result is that
we have a mass formed of cement and water, which
consequently has a specific gravitv which is less
than that of dry cement— I'.e., less than 3-15—but
which, of course, is greater than that of water—
I.e.. greater than 10.
On the other hand, when sand is placed in water,

the two elements do not combine, but remain quite
separate as regards physical or chemical combina-

to the ijuestions which appear. For the cuntrihutions con-
sidered to he the most meritorious, one or more premiums
m hooks will he awarded monthly. Diagrams must
he drawn to scale on separate sheets, ready for
reproduction.

tions, and the mass of sand (of specific gravity 1'8)

merely sinks to the bottom of the containing
vessel.

Since the cement occupies the space above the

sand, it is obvious that the above actions have
taken place, and that the specific gravity of the

mass of cement and water is less than 3'15, and also

less than I'S (but, of course, greater than I'O), It

is probably about 16, and hence it (the combined
cement and wafer) remains above the sand of the
higher specific gravity I'S, (T, W, P., Bexhill-ou-

Sea.)

341. Twist of Shafts Deduce an expression for

the amount of twist in a shaft under a given twist-

ing moment, and apply the result to find the angle
through which a 2i-in, steel shaft will be twisted if

it IS 80 ft, long, and subjected at one end to a twist-

ing moment of 19,000 Ib.-inches.

In deducing the expression for the angle of twist

of a shaft subject to a twisting moment, let

—

T = torque or twisting moment on shaft in inch-pounds,

i = length of shaft in inches.

ii = diameter of ahtiffc in inches,

/= maximum shear stress on shaft in lb. per sq, inch,

C = modulus of rigicity of shaft in lb, per sq, inch
;

= 12,000,000 lb, per sq. inch for a steel shaft,

'' = angle of twist of shaft in circular measure,

?i = angle of twist of ah.nft in degrees.

wf-

FlG, 1.

Fig. 1 represents such a shaft subjected to pure
torsion by torques, each equal to T, applied at its

ends,

A straight line AM drawn on the surface of the
.sliaft, and parallel to the axis when the shaft is

un.-itrained. will become a helix when the shaft is

twisted. This will be clear from the following con-
sideration:

—

If the shaft be divided into a number of parts,
each of unit length, by planes at right angles to

the axis, each part will be subjected to the same
torque, and the angular movement of one end of

each part of unit length relative to the other will

/I -^9^
*——^ ^

/y

Fic.

be the same, and therefore the angular movement of

one end of the shaft relative to the other end will

be the sum of the angular movements due to each
part, and hence the movement of A relative to M

—

namely, the arc AB—will be proportional to /.

Now, if a small square MN be drawn on the
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surface of the shaft when the latter i.s unstrained

and liaving a side on AM, this square (shown en-

larged in Fig. 2) will become a parallelograni.

If this square be the outer face of a thin layer I'l

material on tlie shaft, then the edges or narrow
faces of this layer are subjected to shear stress ni.

s.iy, an intensity /, and the slinar strnln '* -j-= — wliorf

is the length of the arc AB.

But,

Moituliis of rigidity

i.e., shear strain

and .'. -

shear stress

shear ttraiu

sliear stress

mndulns of.rie;idir\

(i.)

(ii.)

Suhstitutuitr the value for x obtained in eciuatioi

(i.), we get tliat equation (ii.) becomes

—

2/.'.

Cd

Again, sii

Then,

small

^ 300/

f

irCd

In Stating that the shear strain on th

square element or thin layer MN is equal

it is assunied that only the edges of that layer are

sul)jected to shear stress, and that there is no
stress on the sqiuire faces. It is obvious that there

cannot be any stress on the outer square face, anti

since the anyvilar movement of each particle of the

shaft about the axis of the shaft is iJi-oportional

to its distance from that axis, particles which are

on the same radial line when the shaft is un-

strained will remain on that line as the latter re-

volves; we thus .see that there cannot be any rela-

tive movement lietween the layer MN and the

layer next H within the shaft, and therefore there

cannot be anv stress on the inner face of the layer

MN.
In the numerical examide given, neither C nor /'

are given, but as it is a steel shaft we assume t'

to be 12xlOUb. per square inch.

To determine / we must have recourse to the

formula

—

M=-^ d'f,
IB

wlierein M = moment of resistance of the shaft.

Now, since M must exactly counterbalance the

applied torque, we may substitute torque for the

moment of resistance in the above formula, and
hence it becomes

—

T = — clV
10

Substituting known values in this expression, we
get—

,000 =f.(4)v

191 00 X 128

125 X IT

••/ 19456

— 61921b. per square iucli.

Having now a.scertaiued /, and knowing C, /, and
rf, we may substitute the values for these quanti-
ties in our deduced formvila

—

_ 360//

and thus obtaining that

—

360 X 6192 X 80 X 12

TT X 12 X lU"

2S8 X 6192

7-83 X 10*

.-.n = 22-72°

.". Angle of twist = 22 degrees i3 minutes.

(.T. \V. P., Bcrhill-oii-Sta.)

LOCAL GOVERNMENT BOARD INQUIRIES.
Th* Editor invitn tha co-operation of SuavxTOK raadtrt with a vi«u

t4 making th» information ijiven UfiJ«r thx$ head aa complett ani
ft09urat« a$ peuihla,

INQUIRIES HELD.

Bentley U.D.C. (August 2Ulh. Mr. Edgar
iJinllryi. C2.000 lui the erection of council offices,

dt-pot, lN;c.—The clerk (Mr. Vye) explained that hitherto

the council and its officials had had to conduct their

liusine.ss in .schoolrooms, and the accommodation was
quite unsuitable and inadequate. A provisional agree-

ment had been entered into for the puriiose of the pro-

posed site for £650, which worked out at 6s, per .square

yard. Included in the purchase were some buildings

which could be readily converted into suitable stabling

fur the Cuuncil's horses. There was no opposition.

Blackburn T.C. (August 8th. Mr. K. G. Hethei-

iiigton).— i;2,3.30 for street iiaprovenients in Victoria-

street, i:4,GoO for street unprovements in Bolton-road,

and £3,800 for the cunsi ruction of a new road at Skew
Bridge, off Whalley New-road.—With respect to the

Victoria-street application, the town clerk, Mr. L.

Beard, exi)lained that it was an extremely busy street,

particularly on market days. It was profiosed to

acquire a house which stood at the corner of Richmond-

terrace and Victoria-street. With respect to tli<'

Bolton-road scheme, the town clerk stated that this

was one of the most important thoroughfares in the

borough, being the main load from Blackburn to

Davwen, Bolton, and iMancliester. The land prop<jsed

to be bought was a strip, almost vacant, belonging

to the Lancashire and Yorkshire Railway Company.

At this point the street was narrower than it ought

to be, and a widening would be extremely valuable.

Referring to the Skew Bridge application, Mr. Beard

explained that the new street would be CO ft. wide,

instead of the by-law width of 36 ft., and have a single

frontage only.

Dawlish U.D.C. (August 5th. Mr. R. H.

BickncU).

—

J:2,-'3(JU lor the purchase and adaptation

ot the Knowle estate, situate in Barton-road, tor jim-

|)oses of ofKces, depot, lire station, iiiid recreation

irround.— it was exjilained that the council had en-

tered into a provisional aizreement with the vendors

to imrcha.se the Knowle estate for .£1,300, .£700 beiii'-;

u'iven for the huildiugs and iiOOH lor the land. The
stables already on thi> estate would meet the purposes

of the council, while a number of other outbuildings

would be of use. The fire-engine house would have to

be a new building, while a certain amount of shedding

would be required to store the steam roller and the

nuiterials and implements of the council. The present

depot could not be properly supervised, while the

stable was situate in an opposite direction ; the fire-

engine house was nuich too small, and there wa^ un

rec'^s'eation place in the town, except on the ornamental

l; rounds.

Earby U.D.C. (August 19th. Mr. W. M. Cross).—
t;4..'inu fi>i- works of sewage disposal.—Mr. J. 0. Wad-
dington, till' clerk, stated that the original work-^

constructed in li595, and added to in 1905, vtre inade-

quate to deal with the sewage reaching t))e works,

and the scheme now submitted by the surveyor, Mr.

J. E. Aldersley, who acted as engineer, would remedy
this and allow for some increase of the population.

The engineer and surveyor gave evidence as to the

inadequacy of the existing works. In ihe scheme
the screening arrangements are to be improved. Two
storm-water stand-by tanks are to Ije constructed by

dividing an existing septic tank, and the e>isting

storm-water filter is to be utilised as a sedimentation

and storage tank. Two additional percolating filters

are to be added and two humus tanks constructed.

Six sludge lagoons will be constructed, and the exist-

ing pipe carriers will Ije replaced by open channels.

An additional engine, pump, and suction-gas ijlant

will be put down.

Halifax T.C. (August 6th. Mr. W. O. E. Meade-
Kiiii;).—£7,757 for works of sewerage in the Oveuden,
.Bradshaw and Illiiigworth districts.—These are areas

which it is now proposed should be brought under the

provisions of the Town Planning .\ct. The town clerk,

Mr. Percy Saunders, exi)lained that at present there

were a few stone sewers and cesspools which drained

into various watercour.ses. With the exception of a

length of pipes in Keighley-road, which would be taken

u)), the old system of stone drains would be connected

with the new system. The railway would be crossed

in three places, and the railway company were pre-
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pared to accept a capital sum of £50 in respect to the

easements. The present population of the district >

was 2,500, but the provision to be made would be .'suffi-

cient for 8,000 moie people.

Kiveton Park (Yorks) R.D.C. (August 7th. Mr.
W. O. K. Meade-Kiu?).—.£1,500 for widening Out.cang

lane, surface-water drainage and works of sewerage.

—

Details of the scheme were submitted bv tlie surveyor.

Mr. F. Hewitt.

Northam U.D.C. (August 6th. Mr. R. H.
Bieknell).—£350 for works of private street improve-
ment in tlie roads from the post-office to Westliourne
terrace, and from the post-oflice to the Villa, Westward
Ho !—Tliere was considerable opposition.

Wimbledon T.C. (August 12th. Mr. Courtenay
Clifton).—£6,311 for private street improvements workr;

in Lancaster-road, Parkside-gardens, Marryat^road and
Sherwood-road.—The borough surveyor, Mr. C. H.
Cooper, submitted the plans of the proposed works,
and the inspector afterwards visited the sites.

APPLICATIONS FOR LOANS.

Barnsley T.C.— £4, Olid for surface-water drainage.

Bolton-upon-Dearne U.D.C.—.£3.00n for the pur-
chase of land for housing purposes.

Buxton U.D.C— €J. (=00 for alterations at the hot
baths.

Fallsworth U.D.C.— €715 for the purchase of a site

for public baths.

Fleet U.D.C.—£36,400 for the sewerage scheme.

Grange U.D.C.—£350 for sewerage extension.

Hampton U.D.C.—£1.404 for machinery for the
sewage disposal works.

Hipperholme U.D.C—£800 for watt-rworks pur-
poses.

Larne U.D.C—£2.000 for the construction of new
footpatlis.

Lewes T.C.—£500 for a site for new municipal
ofhces.

Margam U.D.C— £5,626 for a housing scheme.

Uckfield U.D.C—£360 ior works of sewerage.

Weetslade U.D.C—£305 for private street works at
Dudley.

Ashby Would
scheme.

Cambridgeshire CC—£10,000 (for five years) for
reconstruction of Royston-Newmarket road.

Dorchester T.C— £.350 for surface-water drain.age.

Grays Hospital Board.—£440 for drainage work.

Manchester T.C—£6,990 for street works.

Newbiggin U.D.C— £1,572 for street works, and
,£1,000 for sewerage work.

Radcliffe U.D.C—£968 for new municipal offices.

Sheffield T.C— £79,700 for the extension of the
Neepsand gi-Ufvating station, and £20,971 for street
improvement luirposes, and £25,000 for sewerage work.

Spalding R.D.C—£14,000 for a water supply
scheme.

Stoke-on-Trent T.C— £4,000 for tlie new rising main
at the sewage iiuiiiping station.

Stratford-on-Avon R.D.C—£1.100 for works of
sewerage.

Surbiton U.D.C—£209 for surface-water drainage.

Swaffham R.D.C— £1,080 for a ho\ising srlieiue.

Tewkesbury R.D.C— £2,.)(I0 fur a water supjily
scheme.

Westlade U.D.C-

LCAN3 SANCTIONED.

; U.D.C—£3,000 for a water supply

£305 (Vir private street w

FORTHCOMING INQUIRIES.

AUGUST.
26.

—

Cardiff. For cemetery and electricity
purposes (Mr. T. C. Ekin)

26.—Eastbourne. For sewerage purposes
(Mr. P. M. Crosthwaite) ..

26.—Hartlepool. For a housing scheme (Mr
H. A. Chapman) ... . ......

26.—Hayes. For sewage disposal purposes
(Mr. W. M.Cross) .. ..

' ...

31,.535

3,000

-Holheach. For the pro\'ision of dwellings
(Mr. C. H. Eyles)

'Linthwaite. For street improvement
purposes (Major J. Stewart)

-Prestatyn. For a housing scheme (Mr.
H. S. Stewart)

-Swansea. For street and cemetery pur-
poses (Mr. M. K. North)

-Caerphilly. For the provision of a re-

creation ground (Mr. M. K. North) ...

-Dodworth. For the erection of council
offices (Major J. Stewart)

-Newport (Mon.). For the electricity

undeitaking (Mi-. T. C. Ekin)

-Southend. For storm outfall, drainage,
and road purposes (Mr. P. M. Cios-
thwaite)

-Bingley. For electricity and gas pur-
poses (Major J. Stewai-t)...

-Margate. For the provision of a
cemetery (Mr. M. K. North)

-Bredbury. For the provision of stables

and a water supply (Major J. Stewart)

-Leominster. For the provision of a

park (Mr. M. K. North)

SEPTEMBER.
-Hendon. For street improvement works

(Mr. T. C. Ekin)

-Macclesfield. For works of street

improvement (Mr. P. M. Crosthwaite)

-Sevenoaks. For storm-water drainage
(Major J. Stewart)

-Birmingham. For a town planning
scheme (Mr. Thomas Adams) ...

-Saffron Walden. For improving foot-

paths (Mr. M. K. North)

£
3,600

625

2,850

58,695

7.50

1,200

10,600

27,301

9,700

3.600

738

3,483

8,634

938

8.50

WATER SUPPLY IN SCOTLAND.

MID-LANARKSHIRE WORKS.

The District Committee of the Middle Ward of

Lanarkshire liave on hand a scheme for augmenting
the stipply of water to some 200 square miles of terri-

tory, an area which is, with the exception of that of

the Metropolitan Water Board, the largest in the
United Kingdom. They have obtained Parliamentary
powers for the construction of a large reservoir on
Camps Water, and they are to proceed at once with
the construction of this reservoir. Later, states the
Times Engineering Supphment, they will carry the trunk
conduits into the district in two instalments.
The estimated cost of the reservoir, exclusive of land.

IS £130,000, and that of tlte conduits for the full dis-

tance £200,000. The capacity of the reservoir will be
1,750 million gallons, the total yield of the area per
day is expected to be 11,700,000 gallons, and the water
available for supply, after providing the necessary conj-

pensation water to the stream, will be 8,000,000 gallons
daily. There are at present 350 miles of mains in the
district supijlying an area varying in level from 40 ft.

to 95 ft. ordnance datum. In addition to the reservoirs

and otlier works, many service reservoirs, tanks ani
filters are distributed tlirougliout the area, while there
are also appliances for the pumjiing of water to the
higher parts of the district.

In the new scheme the drainage area will be G,080

acres, and the annual rainfall is about .56 in. The con-
duit, for the whole distance of 26i miles, will be made
of cast-iron pipes, wdth the exception of 1 mile in a
tunnel, and possibly a length of about 2 miles in which
reinforeed-concrete pipes may he used. In the first in-

stalment of the work the pipe for the first 9i miles
will be about 30 in. in diameter, and for about 16 miles
it will be 26 in. in diameter.

Rural Water Schemes in South Lincolnshire.—At
a meeting of Sjialding Rural District Council on
Jlonday the clerk report id the sanction of the Local
Government Board to the council's water scheme for

the iiarishes of Pinchbeck, Weston, and 3Ioullon, the
estimated cost of whicli is £14,000. It was decided

to extend the water main in Deeping St. Nicholas, and
to bore foi- water for the Deejjing Higli Bank district,

the cost of the two proposals being put at ,£1,400.
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Municipal Vlork in Progress and Projected.
Ihe Editor invites the co-rpcration of Surveyor readers with a view to making information given undc

complete and accurate as possible.
tliis head as

Tlie following are among- the more important pro-

jected works of which particulars appear below

;

liuildings—Bolton-upon-Dearne, Galashiels £3,000

;

housing and town planning—Wellington £5,000; roads

and materials—Poole, Richmond ; sewerage and sewage
disposal—Birstall, Kidderminster, Melsham, Tenby
£15,000; water, gas and electricity—Dublin, Wigan.
Particulars of other works projected will be found on
our "Local Government Board Inquiries" pages.

BUILDINGS.

Arbroath T.C.—A majority of the citizens have
voted in favour of the council accepting Mr. Andrew
Carnegie's offer of £7,000 for the erection of public

baths.

Bolton-upon-Dearne U.D.C.—Competitive designs

are being invited for ijublic baths, premiums amount-
ing to £.50 being offered.

Chesterfield T.C.—Extensions to the market hall are

to be carried out at an estimated cost of £1,000.

Cork C.C.—A scheme is to be prepared for the pro-

vision of a sanatorium and tuberculosis dispensaries,

conditionally upon an agreement as to finance being
reached with the Local Government Board.

Cumberland C.C.—A building named Killbow has
been purchased for £2,00(J for the purpose of an isola-

tion hospital, and it is proposed to erect shelters and
other bidldings at the cost of an additional £2,000.

Galashiels T.C.^Extensive alterations are to be
made at the public library buildings. An ornamental
freestone front and sevei-al oriel windows are to be
inserted in the western gable of the buildings, and the

improvements inside will include a reading-room, with
cloak-room for ladies, on the ground floor. The
scheme is estimated to cost about £3,000, which has
been subscribed by the citizens.

Glasgow T.C.—It is proposed to build a shelter in

Cathkin Braes Park, at an estimated cost of £2,000.

Ludlow T.C.—Consent has been given to the scheme
of the county council for the provision of a joint

isolation hospital.

Newport (Mon.) T.C.—A scheme has been approved
for the purchase of property at the price of £44,000,
for the widening of the approach from High-street to

the railway station.

Swansea T.C.—Designs are to be obtained from Mr.
Howard Hiuiiphreys, of London, for a steel bridge

to cross the Mumbles-road and give access from the

Victoria Park to the sands.

Worthing T.C.—The council have approved of the
scheme of the borough surveyor, Mr. F. Roberts, for

alterations at the municipal offices at a cost of £303.

HOUSING AND TOWN PLANNING.

Bridlington R.D.C.—The council have referred to

the Executive Committee a letter from the Local
Government Board stating that they gather from a

report by their inspector, Mr. Eyles, that in almost
every village in the district there were houses which
were damp and dilapidated, and which needed the
urgent and immediate attention of the council. The
board pressed upon the council the necessity of carry-

ing out the duties imposed uijon them by Parliament
in regard to houses which are unfit for human haliita-

tion.

Chard T.C.—It has been agreed to purchase land
and buildings in Old Town for the purpose of a

housing scheme.

Dover R.D.C.—The surveyor, Mr. F. Sergeant, has
submitted a report on the question of adopting the
Town Planning Act in the present changing state of

the district. It was, he said, advisable as far as
could be reasonably done to take precautions to pre-
vent any possibility of any improper or insanitary
overcrowding of any part of the district. That, to a
.small extent, was Vjeing done by the adoption of the
new by-laws ; but more could be done by the adoption
of the provisions of the Housing and Town Planning
Act. It gave far-reaching powers to the authorities
adopting it, but it would entail considerable expense.
He felt that it would benefit con.siderably Shepherds-

well, and probably other districts where collier.v

villages might be expected. The question was largely
one of expense, which he feared would be great. It
has been decided to allow the matter to stand over for

a time.

Frimley U.D.C.—A letter has been received from
JMajor-General Dalrymple with reference to the ques-
tion of the erection of cheaper cottages in the rural
part of the district, and calling attention to a model
cottage recently erected near Guildford, containing
three bedrooms, parlour, kitchen and scullery, at a
cost of £150, which would let at 2s. 6d. per week,
the tenant paying rates. The cottage was constructed
of black weather boarding fitted to timber frame for

external walls, with inside surface of ordinary plaster,
with air-space between to keep the house warm and
dry. The council decided to thank Major-General
Dalrymple for his letter, and it was pointed out that
under the existing by-laws such a building could not
lie erected in the district.

Southend T.C.—During the past five years there
has been an annual loss of £102 on the forty dwellings
erected by the corporation for workmen, and in con-
sequence it has been decided to raise the rents by
Is. a week.

Wellington (Salop) U.D.C.—It is intended to carry
out a housing scheme at a cost of nearly £5,000.

ROADS AND MATERIALS.
Boston R.D.C.—Application is to be made to the

Road Board for grants in aid of several road improve-
ment schemes.

Burnley T.C.—A petrol motor wagon for street

watering is to be purchased for £8.50.

Chard T.C—The borough surveyor, Mr. E. AV.

Hearn, has been instructed to prepare plans and an
estimate of the cost of the proposed widening of

Furnham-road, opposite Dockey Close.

Connaught T.C.—It has been agreed to ask the Road
Board for grants for the improvement of the Tuam
and Killerin main roads.

Dorking U.D.C.—The chairman, Mr. F. de la Garde
Grissell, j.p., at the recent council meeting, read the
report by the county surveyor, Mr. A. Dryland, on the
main roads in the rural district in 1912. This stated
that the surfaces in tfiis district continued to maintain
their generally excellent standard, which was attribu-

table to the strength of the road crusts having been
consistently maintained by the provision of adequate
coatings, supplied directly there was sufficient indica-

tion to justify it. It was interesting to note that the
cost of maintenance had only increased by alinut £4
per mile over the cost of five years ago, although the ex-

penditure on surface tarring amounted to £69 per mile.

Having regard to there having been a considerable
increase of traffic in this period, he thought it was con-

c-lusive evidence that surface tarring on roads suitablv
situated and having a moderate traffic was economical.
The report also stated that the assisted roads in the

district were very good.

East Preston (Sussex) R.D.C.—The special com-
mittee on the defence of the Ru^ington sea road have
received from Messrs. R. B. Grantham & Son a report

recommending a scheme of four large groynes similar

to the one ah-eady erected, together with a wave
screen, consisting of piles at short distances apart,

about 15 ft. or 20 ft. away from the edge of the road,

extending about half the length of the road, the
estimated cost being between £3,000 and £4,000.

Frimley U.D.C.—A plan showing the proposed
widening of the main road between the Three Post
Boys Inn and Laundry-lane has been prepared by the
surveyor, Mr. T. Clement Jones, and it was stated

that the count.v surveyor considered the proposal a

desirable one. Tlie surveyor estimated the cost of the
work at £126, and it has been decided to carry out the
improvement subject to the whole of the cost being
paid by the county council.

Fulwood U.D.C.—Plans and estimates nf the cost

of the suggested improvements in Fulwood Hall-lane
having' been submitted, the Highways Committee re-

commended that the work be proceeded with, and that

the cost be defrayed out of the unexpended balance of

the public street improvement loan, and also that a
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lender of £58 for the same lie .accepted. The ckik (Mr.

A. Brierley) said that on a point of law the money had

heen borrowed and sanctioned for certain scheduled

street improvements that had been placed before the

Local Government Board. An amendment to defray

the cost of the work o\it of revenue was defeated by

five votes to four, and the minutes of the committee

were adopted.

Gil-van T.C.—An estimate of £399 has been sub-

mitted for the repair of the river bank rendered

jiecessary owing to the subsidence of the new sea wall

in Knocknishion-strcct.

Hemel Hempstead T.C.—The council have approved

the plans of the borough surveyor, IMr. AV. "R. Locke,

for making up three private roads.

Langholm T.C.—Negotiations are to be opened iip

with the Hope Trustees for the purchase of certain

properties for the widening of several streets.

Newry No. 2 R.D.C.—At present all the first-class

roads are maintained under a direct labour scbeme.

At the adjourned quarterly meetin.s of the council last

week, several second, third and fourth class roads

appeared on the sheet for tenders. Only a few tenders

were, however, received, and the clerk said that so far

as he could see the council might give up the contract

system

.

North Riding C.C.—The Thornaby Tovm Council,

it was reported to the county council recently, ex-

pressed their willingness to undertake the work of

pavinij wdth Durax sett paving the portion of the

Stockton and Middlesbrough main road in their dis-

trict, at an estimated cost of £5,330. The county coun-

cil have imdertaken to pay to the town council £320

during each of the twenty years succeeding the com-

pletion of the works to the satisfaction of the county

surveyor.—It has been agreed to give notice to the

Whitby Kural District Council that from April 1, 1914.

the direct maintenance of the main roads in their

rural district W'ould be taken over by the county coun-

cil. It has also been decided that on and after April 1,

1914. a new division—No. 2—be formed for the direct

Tcpair, maintenance and improvement of the main
roads in the Richmond, Bedale, Leyburn and Aysgarth

Kural Districts, and that notice be given to the rural

councils named.

Poole T.C.—The council are contemplating the
wood-blocking of the High-street, including that part

extending from the tramway terminus to the junction of

the Ringwood and Parkstone road.s, and a communi-
cation has been received from the Bournemouth Cor-

poration stating that they will undertake the relaying

of this lengfli of tram line.

Richmond (Surrey) T.C.—An estimate has been
submitted, at 4:2,032, of tlic cost of widening Sheen-
road, and ai)plication has been made to the county
council for a contriliution towards the cost of the work.
—Application is to be made to the Road Board for a

grant towards the cost of improving the carriageway
of Hill-street by la.ving down wood blocks, at an esti-

mated cost of t:7(H).'

Rutherglen T.C.—A proposal has been made for an
improvement at the junction of Blain-street, King-
street, and (ilasgow-road. at an estimated cost of

,C4,000.

Wortley R.D.C— .V grant of £250 has been received
from the Koud Board for the widening of the Sheffield

and Lang.sett main road near Middlewood Old Tnll

House, and '."1.194 for tar-spraying the same road.

SEWERAGE AND SEWAGE DISPOSAL.

Birstall U.D.C.—A scheme lias been approved by
the council for extensions of the sewage disposal works.

Bolton T.C.—The Local Government Board, in
writing to the council with regard to the prevention of

summer epidemics, have taken occasion to urge the
desirableness of converting privy middens to the water-
carriage system. The chairman of the Sanitary Com-
mittee pointed out that they had had considerable diffi-

culty in getting the coimcil to agree to the water-car-
riage system, anel the Sanitary Committee had had to

give an undertaking that any progress they proposed to

make in that directinn should be by degrees. He
under.stood it was intended to apply to Parliament for
certain powers in comiectinn with the waterworks,
and it was possible tl:e Sanitary Conuuittee would try
to get in a clau.se autlmrising them to borrow for the
purpose.

Featherstone U.D.C.—The council asked the per-

mission of the Local Government Board to pay to Mr.

S. Chesney, the surveyor, £100 for special work done

by him as engineer in connection with the Snydale

new sewa.se works, the £100 to be taken out of the

loan. The Local Government Board stating that sanc-

tion could not be given to the payment out of the

loan of any amount for services rendered by officials

of the council, the council thereupon decided to pay

the surveyor the £100 as salary for a period of four

months. The chairman explained that the surveyor

had done the whole of the engineering and planning

work most satisfactorily, and had saved the ratepayers

Ihe heavy fees which otherwise would have had to be

paid.

Hampton U.D.C.—The General PJrposes Committee
have re-arranged the conditions of employment of the

men in charge of the machinery of the sewage disposal

works as follows; The engine drivers to work twelve-

hour shifts, and an average of seventy-two hours per

Aveek, at a weekly wage of 38s., overtime to be paid

at the rate of 8d. per hour; the destructor men and
steam-roller driver to he employed as auxiliary engine

drivers when required to take a one-day shift on Satur-

days and a one-day shift on Sundays twice in six

weeks, their average hours to be fifty-eight per week,
and the weekly wages, in the case of the destructor

men, 33s. Gd., and that of the steam-roller driver 35s.

per week, overtime, when emidoyed engine driving, to

lie at the rate of 8d., and when on destructor work
9d. per hour; holidays and sick pay to be as previously

arranged by the council. The proposal will increase

the wages account by 4s. 2d. per week. The rat-e of

overtime for the five men employed on the land and
treatment area is to be at the rate of 6d. per hour.

—

Subject to the sanction of the Local Government Board
to the borrowing of the money, it has been agreed to

accept, for the sewage disposal works, the tender of

Messrs. Robey k Co., Limited, for the supply and erec-

tion of one set of horizontal condensing steam-engine
air compressors capable of compressing 600 cub. ft.

of free air per minute to a pressure of 30 lb. per square
inch when running at 150 revolutions per minute, at

the price of £1,404. The surveyor, Mr. S. H. Chambers,
has liecn instructed to report further with regard to

the pi'ovision of alternating gear to the ejectors.

Kidderminster T.C.—A deputation, including Messrs.
Willcox & Raikes, of Birmingham, consulting engi-

neers, has been appoiut-ed to wait upon the Local
Government Board with regard to the necessary exten-
sion of the corporation farm for .sewage disposal pur-
poses. The council applied for power to borrow £13,500
to acquire additional land, and the Local Government
Board suggested to the council the consideration of

an alternative scheme of bacteriological treatment of

the sewage. The corporation are anxious to carry out
their original proposal, and continue the present
system of sewage disposal, and seek the interview with
that oliject in view.

Melsham U.D.C—Tenders are being invited for

alterations at the sewage disposal works.

New Ross (Co. Wexford) U.D.C A new system of

main drainage is tn be carried out at an estimated
cost of £3,500.

Oakham U.D.C— .\ new tank is to be constructed
at the sewage disposal works, at a cost of £220.

Peterhead T.C.—The burgh surveyor has received
insti'uctions to lake up the old stone sewers from
JIaiden-street to Marischal-street by way of Thread-
needle-street and ]Maitland's-pend, and instal a new
system of drainage.

Shifnal R.D.C—It was reported that Mr, Fowler.
who was appniiited umpire between the council and
the Earl of Shi-ewsbury regarding the price to be
paid by the council for land for the purposes of the
Albrighton sewage outfall woi-ks and certain ease-

ments, lias fi.xed the compensation at £532.

Stockton R.D.C—New settling tanks are to be con-
structed at (he Carlton sewage disposal works.

Tenby T.C.—In accordance with the suggestion of

the Local Government Board it has been decided to

carry out Ihe full scheme, instead of the first part
only as jjroposed, for llie extension and reconstruction
of the western sewei'age outfall. The total estimated
cost exceeds £].').0I10.

Whitby R.D.C.—Two and three-quarter acres of

land are t" be imri-liased for iJTon, for the purpo.se of

.sewage disposal at Sleights,



August AND COUNTY ENGINEER. 305

WATER, CAS, AHD ELECTRICITY.

Aberdeen T.C.—The tender o! Messrs. Scott & Sons,

Aberdeen, at £22,825, has been accepted for the con-

struction of the filter beds and extensions at

Invercannie.

Bodmin R.D.C. — Messrs. Montague Luke &
Pai-tners, Plymouth, have reported on a proposed

water supply for the village of Rock, and estimate

the cost at £1,330. Consideration of the matter has

been adjourned to allow of gaugings to be taken.

Brynmawr U.D.C.—At 'Wednesday's meeting of the

urban district council tlie medical officer (.Dr. J. L.

Thomas) reported that until the last week the

council's water supply had been available to the

inhabitants, and during the dry weather the town had
lieen free from infantile diseases. The present

drought, he added, once more demonstrated the fact

that a large general supply of water was urgent in

every couununity. Besides the risks of disease, it

was a great hardship upon a mining community to

be without an efficient supply, and it was strongly

advisable that steps should be taken as soon as pos-

sible to enlarge the storage capacity of the reservoir.

The surveyor also reported that there was only a

few days' supply of wator in the reservoir. Tlie

London and North-Western Railway Company had
kindly consented to pump water into the council's

mains it required. After .some discussion it was

decided to call a special meeting of the council f<'r

Sei)teniber 2nd.

Dublin T.C.—A committee of inspection has been

appointed to visit important waterworks in England,

and report on filtering and distributing arrangements,

so that the v/hole waterworks system of Dublin may
be brought up to date.

Glasgow T.C.—It has been resolved to make appli-

cMtion to P:irliiiment for power to obtain full control

of the lij;litin'.' of iirivate streets, courts, and cununou
stairs, and to meet the expenditure connected therewith,

and with tlie lighting of the public streets of the city,

from a rate levialile equally between owner and ocimi-

liicr.

Greenock T.C.—The nett ])rofit of the elcotricify

department last year exceeded £5,000, while on tlir

water undertaking the surplus revenue was £2,lill.

Hayfield and Mellor R.D.C—Subject to the

required 50 2'er cent of consumers being obtained, it

has been decided to accept the offer of the Stoclcport

Corporation to lay pijies and couple them up to their

Kinder water supply at Disley. and supply Jlellor at

a price similar to that paid at Hayfield, which woulil

give Mellor an unlimited supply and free it from the

serious trouble from which it had so long suffered.

About two and a-halt miles of main would have to be
laid at a cost of £2,000 or more.

Heywood T.C.—A decision has been come to to

purchase electricity in bulk from the Bury Corjiora-

tion. The town has electricity works of its own at

?Iind Hill, but it is admitted they are on an unsuitable
site, and are never likely to pay. If the new a^rreement

with Bury should work out as it is anticipated, the

works at Hind Hill will probably be scrapped. The
coimcil not only endorsed the scheme for the purchase
of electricity in bulk from the Bury Corporation, but
also advocated Bury beini,' friven permission to work
the electric trams.

Loughborough T.C.—The tender of Messrs. Clarke,

Chapman & Co., Limited, at £l,51(i, has been accepted

for the boiler and superheater required at the

generating station.

Maryport U.D.C—It has been agreed to reduce
the price of gas from 3s. 4d. to 3s. per 1,000 cubic feet.

Newry U.D.C—Mr. P. H. McCarthy, engineer, has
been invited to advise the council on the subject of

the water supply.

Riccall R.D.C—It is proposed to enter into a
contract with the Selby Urban District Council to

supply Barlby with water at 9d. per 1,000 gallons, and
to apply to the Local Government Board for a loan
for the necessary mains. Mr, B. Gray, engineer, Selby,
has lieen appointed to )>repare plans and estimates of

the cost of conve.vini; tlie mains under the Oiise.

Sleaford R.D.C.—A water supply scheme for South
Kyme is to be carried out at an estimated cost of £750.

Wigan T.C—Plans are being prepared of an exten-
sion of the electricity works at an estimated cost of

£6,700.

MISCELLANEOUS.

Sleaford U.D.C—It has been decided to require a

contribution of one guinea per annum from all the

adjacent villages towards the maintenance of the hre

engine, otherwise it wUl not be allowed to respond

to a call.

Felixstowe U.D.C—A scheme is being promoted by

the council for considerable improvements at Hamilton

Cliffs, which are estimated to cost £7,218.

PERSONAL.

Mr C C Gray, surveyor to the Scunthorpe Urban

District Council, has been voted an increase of

salary.

Mr J T. Earnshaw, borough surveyor of Ashton-

under-Lyne, is taking a rest cure at Harrogate under

medical advice.

Mr W. E. Warburton, surveyor to the Hornsea

(Yorks) Urban District Council, has been voted £50

for preparing the plans and specifications for the

new pavilion.

Mr. O'Malley, assistant county surveyor of Con-

naugiit, intends to resign his appointment, and the

council have decided to appoint a temporary officer

for three months.

Mr. John Fowlie, Culleii, has been appointed burgh

.surveyor and harbour master of Macduff, and Mr. Mag-

nu.s Johnston, the present burgh surveyor, has lieen

appointed road foreman.

Mr. James Eastwood, chief assistant to the Halifax

borough engineer, has been appointed engineer and

surveyor to the Sowerby Bridge District Council, at a

commencing salary of £175 per annum.

Ur. G. Sleeman, clerk of works at the Torquay

Pavilion, has been appointed building inspector and

outdoor clerk of works of Torquay, and Mr. Charles

Lowe, road inspector in the Aston district of Birming-

ham.' has been appointed horougli road foreman of

Torqua.v.

Mr. John L. Jack, town clerk of the city and Royal

Bursh of Dunfermline, whose paper on •' The Legal

Aspects of Town Planning," submitted at the recent

town planning conference held in connection with the

annual meeting of the Institution of Ariiiiiri|.al and

Mr. J. L. Jack.

[From Fhoto !)« Bcid, Wishaw.]

County Engineers at Great Yarmouth, aiipeavs else-

where in this is.sue, is a native of Thurso. He was

formerly town clerk of the burgh of Wishaw, and

obtained his present appointment in 1910. Mr. Jack's

whole period of office has been one of r.nwonted

activity in the history of the city owing to the

development at Rosyth Naval Base, and he has leen

called upon to advise the town council n; connection

with schemes of considerable magnitude, includin,'
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sewage, town planning, electric ligliting, tian;wa>s,

gas and water supply.

Mr. .T. T. Norman, bnilding inspector of Torquay,

has been appointed an engineering assistant under

the Public Works Department, North Borneo, and

Mr. Peter O'Donnell, borough road foreman of the

same town, has been appointed foreman in road con-

struction works by the Castlebar County Councd.

Mr. Christopher J. Yorath, assoc.m.inst.c.e.. City

Commissioner of Saskatoon, Canada, has been re-

quested by the citv council to investigate and report

upon the possibility of obtaining hydro-electric power

from Candle Lake, which is situated about 150 miles

north-east of Saskatoon. Mr. Yorath has also been

in.structed to prepare a plan for the future development

of the city.

Mr. James Ritchie, of Roberton, Lanarkshire, who

for many years held the office of road surveyor for

the central district of Perthshire, died on Tuesday,

in his ninety-second year. Mr. Ritchie went to

London as a young man, and while there was engaged

in the surveying of some of the earliest railways.

On leaving London he proceeded to Perth, where he

carried on his profession for about fifty years. He
was much in request as a consulting engineer and

arbitrator, and he acted for several of the proprietors

in connection with the dispute in regard to the pol-

lution of the Spey.

FOR OTHER ADVERTISEMENTS
See End of Paper.

CANNOCK URBAN DISTRICT COUNCIL.
SEWAGE DISPOSAL WORKS.

The above-named Council are prepared to receive

Tenders for Alterations to the existing Detritus

Tanks, the Conversion of the existing Filters into

Sedimentation Tanks, the Removal, Wa=hing and

Screening of the existing Filtering Material, the Con-

struction of a New Sedimentation Tank, Percolating

Filters, Storm -water Detritus Tanks, Ejejtor

Chamber, Cast-iron Mains, Pipe Sewage Carriers,

and other Works in connection therewith, ut the

Sewage Farm, Cannock.
Plans may be seen, and copies of the Conditions

of Contract, Specification, Bill of Quantities, with

Form of Tender. &c., obtained, on upplijation to

Robert Blanchard, Engineer and Surveyor, Council

Offices, Cannock, on payment of the sum of £2, which
will be returned on receipt of a hotijl-fi<le Tender.

Cheques, &c., to be crossed and made payable to

the Cannock Urban District Council.

Sealed Tenders, on the Forms supplied, filled up
and addressed to " The Chairman of the Sewage
Works and Farms Committee, Council Offices, Can-
nock," are to be delivered not later than Monday,
October 6th, 1913, endorsed " Tender for Sewage Dis-

posal Works."
The Council do not bind themselves to accept the

lowest or anj" Tender.

C. A. LOXTON,
Clerk to the Council.

Council Offices,

Cannock.
August 20, 1913. (743)

HAZEL GROVE AND BRAMHALL URBAN
DISTRICT COUNCIL.

ASSISTANT SURVEYOR.
The above-named Council invite applications for

the appointment of Assistant to the Surveyor and
Sanitary Inspector, at a salary of £100 per annum.
Candidates must have a practical knowledge of all

the ordinary work of a Surveyor and Sanitary
Inspector's department in an Urban District, and it

is desirable that they should have had experience
ioi the preparation of a Town Planning Scheme.

Applications, stating age, qualifications, and pre-
vious experience, accompanied by copies of not more
than three recent testimonials, and marked " Sur-
veyor's Assistant," must be sent to the undersigned
not later than 6 p.m. on Monday, the 1st September.
1913.

(By order)

FREDERICK PIDGEON,
Clerk.

Council Offices,

Hazel Grove, near Stockport.
August 19, 1913. (742)

GOSPORT AND ALVERSTONE URBAN
DISTRICT COUNCIL.

The Council invite Tenders lor the Supply of the

following Materials, &c., for the year ending 30th

September, 1914:—
Artificial and other Paving Stone.

Broken Stone for Macadamising.
Brooms, &c.
Castings.

Cement and Lime.
Disinfectants.

Repairs to Firemen's Boots.

Forage.
Fuel (Coal, Coke, Wood, &c.).

Gravel, Shingle and Sand, &c.

Harness Repairs, &c.

Haulage.
Hospital Necessaries.

Horse Hire for Hospital Aiuluilaiu-e.

Ironmongery.
Kerb, Channel and Setts.

Repairs to Picks, &c.

Stoneware Drain Pipes.

Printing.

Shoeing Horses.

Specifications, Forms of Tender, &c., may be ob-

tained from the Surveyor to the Council, Town Hall,

Gosport. and will be forwarded on receipt of stamped
addressed foolscap envelope.

Tenders, sealed and endorsed "Tender for ," as

the case may be, should be delivered, with any neces-

sary samples, at the Offices of the Council not later

than noon on Thursday, the 11th day of September,

1913.

Contractors will be required to enter into an under-

taking to pay all workmen at least the minimum
standard rate of wages, and observe the hours of

labour current in the district.

The Council do not bind themselves to accept the

lowest or any Tender.

E. TALBOT PALMER.
Clerk to the Council.

Council Offices, Gosport.

August, 1913. (741)

ASSISTANT ENGINEER required by the Gold
Coast Government for the Public Works Depart-

ment for two tours of 12 months, with possible ex-

tension. Age 25-40. Salary e300-£10r£350. Single

furnished quarters, or an allowance in lieu. Two
months' leave on full salary after each tour of ser-

vice, increased to four months if returning to the

Colony. Candidates should have had a good tech-

nical education and experience similar to that

obtained in a large Municipal Engineer's Office, or

in the Office of an Engineer in good general practice

;

considerable experience in the design and construc-

tion of large engineering works, in the preparation

of plans, specifications, bills of quantities, and esti-

mates. They should be competent in surveying,

levelling, and in the use of the theodolite; well-up
in building construction. Preference will, as far as

possible, be given to candidates who have passed
the Examination for Associate Members of the Insti-

tute of Civil Engineers, or who have obtained one of

the University degrees or other distinctions in Engi-

neering which are recognised as equivalent to the

examination.
Applications should be made, at once, to the

Crown Agents for the Colonies, 4 Whitehall-gardens,
London. S.W. (745)

JUNIOR ASSISTANT ^21) desires position;
3 years articled, 2 years assistant. Plans, tracings,

surveying, levelling, typing: office routine. Good
testimonials; moderate salary. — Box 1297, office

of The Surveyor, 24 Bride-lane, Fleet-street, E.C.
(740)

CIVIL ENGINEERING.—A vacancy occurs
for an Assistant Instructor in Surveying and

Civil Engineering in a London Correspondence Col-

lege. Whole-time employment.—Address, stating

age. qualifications, and salary expected, to " G,"
W. H. Smith & Son, 55 Fetter-lane. (744)

ARCHITECT and SURVEYOR.—Partnership
wanted, in Town or Country. Highest creden-

tials. Capital at command. A.R.I.B.A.—Box 1,298.

office of The Survetor, 24 Bride-lane, FleetrStreet,

E.C. (746)



August 22, 1913. AND COUNTY ENGINEER. 307

Royal Sanitary Institute Congress.
THE DESIGN OF SCHOOL BUILDINGS.

Araoim tlie papers considered by the Eiigineeriiig

and Architecture Section of the recent congress of tlie

Royal Sanitary Institute at Exeter was the following

:

SCHOOL BUILDINGS AND THEIR EUTURE.

By James Jerman, f.k.i.b.a., f.r.m.s.

The intimation that important changes are pendhig

in the administration of the education work of this

country naturally arouses in the minds of those who
have to do with the provision of school buildings

thouglits of changes in methods and altered require-

ments. The element of cost governs procedure in

nearly every instance, but the varied conditions at the

present time make it extremely difficult to correlate

accommodation and cost. Each circumstance varies

with tlie curricula to a certain extent, but this alone

cannot account for the wide margin of variation indi-

cated under present regulations.

SIZES OF CLASSEOOMS.

The (luestion of floor area per eliild has been selected

as a topic for discussion, as the numbers to be accom-

modated in each class luider one active teacher is a

fact 01 immense importance in dealing witli school

planning. It is not a question, apparently, of how
many children a competent teacher can effectively

teach in a well-designed, lighted, warmed and venti-

lated classroom, but rather how to cope with the vary-

ing numbers into which the head teacher finds it

necessary to arrange the classes. Can, therefore, the

teacher be assisted in the future by designing the

school building in such a way that he may allocate

rooms to suit the size of the classes without entailing

additional building ?

Instead of certain classes being permanently allo-

cated to certain rooms, would it not be preferable to

provide rooms of varying sizes for classes from twenty

up to sixty, which might proceed to these rooms from
wide corridors and verandahs without disturbing the

school generally ?

OnTDOOR CLASSES.

The open-air tendency of the present generation de-

mands that suitable accommodation should be pro-

vided, especially in country schools, for teaching in

the open.
Could not such accommodation be arranged in con-

nection with the play-shed ? which should be a better

and more useful structure than the usual one—mere
caverns with no attempt at ventilation, lighting or

comfort. This suggestion might combine the two pur-

poses, but does not the verandah attached to the main
building more conveniently meet the case ? The posi-

tion and aspect of such a verandah must affect the

future planning of schools, as there are problems of

interference with lighting and increased costs to be
met. Should the verandah make the corridor unneces-
sary, a reduction in cost might be effected.

PO.SIIIONS OF SCHOOL BUILDINOS.

In the past there has been a tendency to preserve

or maintain sites close to the dwellings of the school
children, the plea of convenience and accessibility

being urged. Surely on no grounds can this be de-

fended ; the outskirts of a town afford opportunities
for acquiring larger sites at less cost, and reasonal)le

outlook in selection appears to be all that is needed
to properly place new buildings in the future.

Town planning methods should vastly facilitate the
future positions for school sites, and only those who
had to face the difficulties of obtaining sites in the
earlier days of 1870 can explain the hemmed-in and
very restricted school sites then chosen in out-of-the-

way places and side streets.

SIZE OF SCHOOL SITES.

Without influencing to any material extent the cost
of school buildings, a much larger and more shapely
site would in the future enable the architect to spread
his building to advantage, and command a suitable
aspect, not too near the boundaries.

It may be expected that future regulations will re-

quire much increased areas for sites beyond that now
stated. This is suggested, having regard to the pro-
vision of workshops, cookery and laundry classrooms,
outdoor instruction and organised games, giving more
ample opportunities for both paved and natural sur-

faces to the playgrounds, besides garden plots with

their tool houses.
SANITATION.

While ordinary sanitary arrangements are possible in

most districts, there is still a lamentable want of water

supply in too great a number of instances. The pro-

visioii of accommodation to give opportunity for the

use of a bath, or simple forms of spray baths, should

be possible in every school.

MEALS.

Some acconunodation should also be provided in

the future for the numljers of children who, from force

of circumstances, must remain over the dinner hour,

and, in many cases, have not even the shelter of a

playshed. The verandahs may offer some suitable

accommodation, but a mess-room would be more
appropriate, with opportunities for obtaining water in

winter and summer.

NEW METHODS OF CONSTRUCTION.

This offers a tempting subject for discussion, a,nd,

in itself might provoke expressions of opinion covering

a very large area. May it, however, be premised that

any idea of experimental or novel methods of construc-

tion would be considered unsatisfactory, when the

safety and possibly the health of the rising generation

would be imperilled or even affected. The endeavour

to gain experience at such great cost and anxiety

would suggest that such experinrents be first tried and
proved in buildings devoted to less importance than

the education of children.

It may be that provision for periodical and rigorous

inspection of buildings constructed in a novel manner
may render them safe and serviceable ; but it would
seem opposed to all the traditions of good building

that such important and public buildings should be

constructed other than in the safest and soundest

manner possible.

The abolition of inaccessible spaces between floors

and in roofs would be a gain, minimising risks of in-

fection and more wholesome conditions. Solid, flat

roofs, instead of the dust-gathering surfaces oyer

porous-plastered ceilings in the ordinary construction

of slated and tiled roofs, would be welcomed as a

provision in future regulations. The want of a

thoroughly sound, sanitary, durable, jointless floor at

a reasonable cost, suitable for the hard wear of our

public schools, is much felt. The entire prohibition

of interior walls of uncovered brickwork with their

dust-collecting joints and uneven, rough surfaces,

however well coated, must give way to an impervious

hard, smooth, cement material, and a glazed surface

where there is any friction would appear to be a

necessity for absolute cleanliness.

For the future there is not sufiicient information

available at present to predict the extent of the coming
changes; it may, however, be regarded as probable

that the cheapening of school buildings will not find

favour, nor be found possible, if .suitable provision is

to be made for altered and increased educational

methods; that more si)acious accommodation will be

desired, on the lines of the more generous area pro-

vided in American school buildings; and that the

raising the age of school attendance, with continuity

for after study, will obviously require a departure in

the former recognised arrangements.

DISCUSSION.

Mr. Percy Morris (Devon County architect) said

it was very difficult to consider schools collectively

because the general conditions which governed them
were so widely dissimilar, but if they dealt with them
individually the difficulty, to some extent, would dis-

appear. If they accepted the report on cubical con-

tents in relation to the accommodation of the schools,

then they at once got a valuable test with regard to the

economy of planning of a school, while if they took

the test a step further, and compared the ratio of

cubical contents below the floor line and above it,

they had at the same time a method of determination

by a comparison of different schools to what extent

the excessive cost which might occur in any particular

case was due to the circunistances of the site. That

was a most important point when they were dealing

with counties where level sites were almost unknown.

It was a theory which he had worked out lately. The
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ijuestion of flexibility in working a scliool no doubt
was a vei-y material dillieiilty, but to some extent it

fould be overcome in the first place by a carefully

compiled time table. On the subject of classrooms

he would mention the desirability of using narrow-

classrooms liotli in point of etllciency and for tlie .sike

of economy. He suggested a standard width of 2iift.

The subject of open-air schools had l)een before them
a good deal lately, and in Wales he believed they were

giving a good deal of attention to it, and he had little

doubt that in the near future they would have to con-

sider the advisability of removing, or, at any rate,

throwing open, the whole side of the classrooms on
suitable occasions. There was an interesting sug-

gestion made in the annual report of the school medi-
cal officer for Derbyshire in 1912 to the effect that by
warming tlie floor of the room to a certain temperature
they might, by removing the windows, produce condi-

tions approximately to the open-air school. The pro-

posal was certainly a good one, but he thought there

might be difficulties in jnitting it into practice. An-
other point raised was the position of school sites. He
thought they were all prepared to admit that schools,

if possible, should be taken from crowded areas. The
Departmental Committee went very fully into that

subject, and the conclusion they arrived at was that
tlie difficulty of solution increased with its desirability.

As to sites, in the main he thought tliey were prejjared

to accept the recommendations of the Departmental
Committee; but there was one point in their ninth
recommendation which was an important one, and was
not fully recognised. Thej' said that an enlargement
of buildings should not, except in unusual cases, be
allowed if it would result in the reduction of the
playground below the limits specified in sees. 3
and 4.

Mr. PiTGH Jones (architect of the Glamorganshire
County Council) said in the last few years he had
been responsible for the erection of four higher elemen-
tary schools, and had prei)ared plans for more. These
schools provided ordinary classrooms to accommo-
date not over forty children. They had also chemi-
cal laboratories and art rooms and lecture rooms.
They had diminished the size of these rooms very
considerably, and they designed them for thirty-two,
forty-eight and fifty. Personally, he thought that all

classrooms should be for one class only. It was easy
to describe what sort of site one should have, and if

they could have their way they could get ideal sites

at a low cost, but practically that was out of the ques-
tion. They simply had to take a site where they could
get it, and often had to fight to get any kind of site

whatever. He had one site where he had to go down
a long way, for it was all peat and clay, and was ex-
tremely steep. Under such circumstances it was
ridiculous to compare the cost of such a school in
Glamorganshire with a school, say, in Middlesex. He
had one school which cost them between £'J and £10
per head before they reached the floor level.
Mr. OsBOBNE Smith, f.r.i.b.a., said he did not agree

with the author that they would get elasticity in
schools by making smaller classrooms. As they knew,
the Board of Education fixed 10 ft. super, for each
child, and no one had said that that was too large.
In his opinion it was very nuich too small, and this
was clearly shown when they came to consider the
regulations for secondary schools, wliich laid down
IS ft. super, for eacli child, which was nearly double
the amount for elementary schools. Therefore, the
most cleanly children were allowed to sit further apart
than the less cleanly children, which, from the point
of view of health, was absolutely a mistake. He
thought that if the children in secondary schools had
to sit crowded together as the children in elementary
schools did, then they would soon get a larger area
allowed.

^[r. Jerman, in reply, said he admitted that the
paper covered far too much ground; but the whole
thing was at present in a cliaotie state. With regard
to playground.-;, every school in congested areas should
ntili.^o tlie nearest public grounds.

(To be continued.)

Town Planning at Liverpool.—It is stated that the
Local Government Board have given authoritv to the
Corporation of Liverpool to prepare a further town-
l)lannnig scheme under the Housing, Town Planning,
&c.. Act, 1909. Tlie scheme now authorised to be pre-
I)ared will relate to an area of about 1,177 acres situate
partly within the city and partlv within the urban dis-
trict of AUerton.

CORRESPONDENCE.
For every ill beneatJi the sun
There is eome remedy cr none;
If there be one, resolve to find it;

If not, submit, and never mind it.

—Anon., circa 1843.

ROAD BOARD GRANTS.

To the Editur of The Stjuvevoe.

.Sir,—I lieartily endorse the remarks of ^Mr. Ilobert

C. Cordon in your last issue (p. 256).

There is an old turnpike road in the rural districts

of Tisbury and Wilton, about 7 miles long, that the

Wilts County Council when formed refused to take
over as a main road when they succeeded the former
board, as the lengtli referred to was only used for

local traffic following the coaching days.

All motorists taking the Sliaftesbuiy route from
Liiudon and .Salisbui-y to Exeter pass over that road,

and the motor traffic over the road is greater than
on any other west of Salisbury.

About five years ago the district councils named
made a joint application to the county council to take

the road over and maintain it as a mam road, owing
to the revival by motors of the through traffic. This

they refused, and, notwithstanding that the Road
Board grants held out such hopes of relief in cases

where the ujikeep was heavy owing to such through

traffic, neither of the councils have received a penny
towards this unfair charge on local rates for the reason

Mr. Cordon gives.—Yours, &c..

E. Plummer Davies.

ROAD-MAKINC CONTRACTS AND GUARANTEES: ARE THE
DEMANDS FAIR AND REASONABLE?

To the Editor of The SuHVEroR.

Sir,—May I ask permission to raise a question which
I venture to think is of great importance ?

The average form of contract in use to-day with re-

gard to road making I think needs amendment in

various ways, but more especially as regards mainte-
nance, guarantees and supervision.
While it must be generally admitted that the engi-

neers in charge of our highways have, as a whole,
done much to bring about the general improvement,
I think it must equally be conceded that the trade,

as represented by quarry owners and special manufac-
turers, have also done their fair share. This being
so, is it fair that the contractor (I use the term in its

most general sense) should alone be made to bear the
bulk of the risk ?

The tendency to-day is for specifications and tender
forms to be so drawn that the contractor, to save his
deposit money, must choose between either putting in
a price which, to cover the risks, he knows will put
him out of competition, or else to take a big risk

which the slightest drawback may easily turn into a
big loss. Again, in very many cases a condition is

attached that any alteration of the form of tender,
beyond inserting the necessary figures, will invalidate
the tender. The engineer draws the specifications and
conditions, to which no exception may be taken, and
then nominates himself as sole arbitrator as to the
carrying out of a contract to which, by virtue of his
office, he is himself, to all intents and jnirposes, a
party.

Pre.suming for the moment that the contractor has
numaged to safeguard himself and to get his tender
accepted, liis next difficulty is the form of contract
itself. This document generally introduces fresh ele-

ments of difficulty for the contractor, and in many
cases provides that the coiitractor,in addition to giving
substantial sureties, has to agree to an unduly heavy
percentage of retention money. If the contractor's
sureties are accepted by the council, surely that is

enough, without an additional 20 per cent of retention
money. The s|>irit of competition, which I am the
last to wish to see done away with, has led us on,
and I venture to suggest it is time to cry a halt.
By all means let the engineer bind the contractor

down by every legitimate means in his power, to en-
sure good materials and good workmanship. If the
contractor is not sure of his work and materials for
the work he has no right to tender. But the tendency
nowadays to mix up the guarantee or warranty of
goods supplied with a period of maintenance is wrong,
and the two things ought to be kept separate. My
remarks refer more particularly to the cheaper forms
of road surfacing: 1 am quite aware that there are
niany forms of more expensive road making where it

is quite as necessary for the engineer to exact as it is
for the contractor to offer a long period of mainte-
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ii:uK-e as a guarantee of hi.- method and iijaleiial. and

to justify the engineor in incuiTihg the initial oost.

Bvit 1 claim that this is not so necessary in the case

of the average road outside the liig towns.

If the puldic, as is their right, are to .t,'et lair value

for their money, the jjresent system of contracting

needs to he amended. Tlie Government, having come

to tlie rescue by instituting the Koad Board, will re-

quire to see that they get fair value for their grants.

At present they are not doing so in many ca.ses he-

cause an unnecessary element of risk and of cost is

introduced by the terms of contract. These terms are

not made by the Road Board, but l>y the authority

(vlio get the grant.

We are all trying to solve the road problem. Let

us try and limit the competition by real worth and
value, and leave out reckless speculation, for such

only means that someone must suffer, and if it is the

contractor who suffers he will try and get it back from

someone else, and the public in the end is the real

loser.

I nuist ai)ologise for occupying so much of your

valuable space, but the question is, as I have said,

an important one, and 1 trust may lead to some good

result.—Yours, &c.,
r.URl'L.W.

August !.). l'J13.

ROAD-MAKERS' GLOSSARY.

To the Editor of The Sukvevok.

Sir,— In the current issue of your journal you invite

your readers to express their views as to the prepara-

tion of an English glossary of terms used in road

making. The preparation of such a glossary is, in-

deed, a work which is just now of urgent importance;

but it appears to me that a work of almost equal im-

portance and utility would be an index cxiiunjalurnu

of words and phrases to be avoided. There are scores

of" such expressions, mainly clumsy, more or less

pointless metaphors, which have been lavishly im-

ported into discussion on roads by writers and
speakers nioie eager, perhaps, to exploit the resources

of their vocabulary than to make any solid contribu-

tion to the art under discussion. Is it really necessary

that we should obscure a subject already dark enough
by talking of super-crusts, upper crusts, Ijlanketings,

carpeting.*, flush coats, seal coats and strength

courses ? What mind is subtle enough to grasp the

nice distinction between sub-grade and lower layer,

between surface coating and top face, between crust

and shell ?

My acquaintance with highway engineers is of long

standing, yet I never heard these new-fangled terms
until yesterday. Can it be that the making of roads

has suddenly assumed a character of elaborate com-
plexity, or is it that modern writers on the subject

desire deliberately to darken knowledge by the intro-

duction of these daedal terms ?

I liave observed that in proportion to the energy
and competence of our highway engineers are the

directness and simplicity of their vocabulary.—Yours,
&c.,

John Hxiichinson.
II Tothill-street,

Westminster.
August IG, 1913.

To the Editor of The Surveyor.

Sir,—It was with much pleasure that I read the
article in last week's Surveyor re an " English
glossary of terms u.sed in road work."
Almost every day I am conversing with engineers

and surveyors on matters dealing with roads, and the

different terms I hear expressed would almost form a

dictionary of their own. It would make " road talk
"

much easier for such as I if the same terms were used
by every surveyor.

I give below my suggestions for a few terms to be
used in conjunction with

WATER-BOUND ROADS.

A.—Tarmacadam and Single-Layer Asphalt jMacadam
Roads.

1. Subsoil.—Earth below road.

2. Hardcore.—Material used for giving strength to

road.
3. Crust.—The upper or wearing portion of the road.

B.—For Double-Layer Asphalt Macadam and
Double-Pitch Grouting.

1 and 2. Same as in A.

3. Subcrust.
4. Wearing crust.

C—For Wood Block, Granite, or other Setts, and

Asphalt on CouiMi-li'.

1. Same as in A.

2. Concrete base.

•A. Wood blocks, granite, or other setts, asphalt-

wearing crust.

Other terms which could be used are ;—

1. Tar.—Painted or tar-sprayed, according to method

of applying tar.

2. Wavy.—Where road is in corrugations.

;}. Binder.—-Material used for coating stone.

1. Bleeding.—When binder e.\udes.

.). Fatty.—When i-oad has an excess of binder.

(). Short.—When road has too little binder.

7. Voids.—The divisions or spaces between the

stones.

S. Sealed.—When \oids are iiUed.

!). The word "channel" to be used in preference

to " water-way," &c.

10. AVhen speaking of taried nuiterial in bulk,

to say tarred granite, tarred limestone,

or tarred quiirlnite, &c., according to mate-

rial used.

11. The smaller tarred material to be called the

" filler."

N.B.—I think it is generally agreed that (in tar-

macadam work) it is advisable to use the smaller

tarred material as a "filler" (of the voids), and not

as a weaving crust, as all that is wanted of this

material is to " waterproof " the crust.

Of course, there are many more general terms used

in " road talk," and I look forward to seeing some

more correspondence in your valuable paper relating

to the long wanted " glossary."—Yours, &c.,

" Representative."

MANCHESTER STREET PAVINGS.

EXTENSION OF CONCRETE FOUNDATIONS.

In the annual rei.ort of the Alanchesler Paving and

Highways Committee attention is drawn to the neces-

sity for "the increased use of conciete foundations for

street pavements owing to the increasing weight of

commercial cars and lorries. "A further twelve

months' experience," the committee now state,

"strengthens their assurance that the policy pro-

po.sed for the future years in providing for a develop-

jnent of the heavv motor traffic over practically the

whole of the streets of the city is a right one, aiicl

will ultimatelv prove economical, and the saving will

be shown m the longer life of the pavements and the

reduced frequency of repair. During the year under

observation 25,812 sq. yds. of 6-in. concrete have been

laid as foundations to streets, principally on mam
roads. It is now generally accepted that the spray-

ing of macadam roads with tar or tar compounds

materially adds to their life as well as minimises the

dust nuisance, and your committee have found it

necessary to purchase an additional machine for tlua

purpose. During the year the surfaces of ten streets

with an area of 11,335 sq. yds., have been tar-sprayed

with a special composition.

"Throughout the country various forms of 'asphalt

liavoment," the report continues, " are being more

extensively laid, and your committee regret they have

been unable, on account of tlie special expenditure

that woidd be necessitated, to carry on during the

year the work of suljstitulhig asphalt pavement for

sett pavement in the narrow streets of the more

thickly populated parts of the city. One short length

only of granited-rock asphalt pavement has been

la .1 during the year—viz.,' Blue Boar-court (part

ofi, (,rf ilarkel-piace, with an area of 40 sq. yds.

This brings the total number of public highways in

wlueh sett pavement has been substituted with

granited-rock asphalt up to March 26, 1913, to twelve

streets, with an area of nearly 2,439 sq. yds. The

above remarks refer to public streets for the repair

and maintenance of which the ratepayers are respon-

sible, but in addition to tliese, thirty-two new streets,

with an area of 37,738 sq. yds., have during the year

been laid with granited-rock asphalt pavement at

the cost of the frontagers."

Public Baths for Motherwell.—The construction of

public baths and a swimming pond at Motherwell,

N.B., is to be proceeded with, at an estimated cost

of £5,000.
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HERNE BAY MEMORIAL HALL

FERROCONCRETE CONSTRUCTION.

At Heme Bay last moiitli the opening took place
of a concert luill which luis been constructed entirely
in Mouchel-Hennebique ferro-concrete.

Tlie new liall is situated immediately lieliind and
connected with the East Cliff Pavilion, and in order
to keep the floors of the two structures at the same
level it lias been let into tJie cliff, the flat roof of the

luill lieing level with the npjier promenade and taste-

SOMERSETSHIRE ROADS.

Hehne Ha\ .Ml.miiki m

fully laid out as a terrace garden. The hall i.-.

136 ft. 6 in. long by GO ft. wide l)y 20 ft. high inside,
and there is a spacious stage along one side.

The memorial hall provides a spacious concert room
with seats for 1,500 persons. The roof irarden is

capable of seating 1,100 persons, and 1,500 more can
lie acoramodated on grass-covered terraces which liave
been cut out from the cliff.

The interior of tlie new hall is perfectly free from
coknnns or other obstructions, the sides and terrace
roof being supported entirely by ferro-concrete wall
stanchions. The main roof
beams are among the largest
members of their class
hitherto constructed in this

country, Iiaving the clear
span of 60 ft., the maxi-
mum depth of 7ft. 9in.,

and the width of 14 in.

Two views of these beams
are given.
The King Edward \ll.

Memorial Hall was designed
by Mr. F. W. J. Palmer.
.kssoc.M.iNST.c.E., the town
siuveyor. for whom work-
ing drawings of the ferro-

concrete construction were
l)repared by Messrs. L. G.
Mouchel & Partners, of

Westminster.

COUNTV SURVEYOR'S REPORT.

In his report for the year ended March .31st last,
Mr. H. T. Ohapman, county surveyor of Somerset,
states tliat of the sevei.teen rural districts in that
county, nine, containing over 378^ miles of main
roads, maintained these directly by their own work-
men. Eight rural districts, having charge of over
492i miles, continued the contract system of main-
tenance. On April 1st the Wineanton rural district,

containing 88 miles of

main roads, commenced
the direct system of

maintenance for the whole
of the roads in the dis-

trict, and the Williton
rural district for the mo.st
important main roads in
their district.

A table giving the esti-

mated quantity of various
nuiterials required for the
years 1912-13 and 1913-14

shows that the use of

tirst-class materials has
been greatly extended,
but Mr. Chapman regrets
that the price of all road
materials is rising owing
to the increa.sed cost of

labour, higher railway
lates and freights. He
thinks it desirable there-
lore, if possible, to use
more local stone for sur-

facing, provided it can be
treated with tar, bitu-

minous or asphaltic materials at reasonable cost, and
thereby obtain better results than with granite or

basalt water-bound as at present.

During the year an area of 83,040 super, yds., and
a length of 78 miles was resiu-faeed with granite

:iMd l>asall water-bound and surface-tarred, and an
area of 8,228 super, yds. and a length of 1,105 lin. yds.

icsurfaced with Tarmac.
Included in ilie county council's application to the

Hdud Board for grants towards improvements was a

~inu of C4,li(iu lor surface tarring on main roads in

Hi;r,XK Bay Mkmcuii.u. 11.'

Bridge Building. — Stu-

dents, young engineers,

and surveyors will find

much useful information
in "Preliminary Studies
• u Bridge Building." by R.

Ryves, assoc.m.inst.c.e. (London: St. Bride's Press,

Limited, 24 Bride-lane, E.G. Price 2s. nett.) The
book is described as the " first of a series of small
volumes, each complete in itself, dealing with the

design of ordinary highway bridges of moderate span."
Though highway bridges alone are referred to, the

matter container! in this volume is largely applicable
to raihvay bridges, aqueducts, and similar engineering
undertakings. The five primary types of bridges are
described, and the conditions determining the best

site for each of the three types of streams are discussed
in detail; while in connection with wandering streams
various modes of designing abutments or approach
spans are dealt with. Improvements of fords and the
effect of eccentric loading of vehicles on the girder
loads are among other items touched on.

—

Sculsmaii.

TUK liiioi' Garden.

urban and rural districts, and a grant of j;2,450 was
made by the board towards this work. The average
cost per super, yard of the work done -amounted to l-2d.
Owmg to the wet sunnner the work was necessarily

delayed, and some of the tarring of tlie resurfaced
lengths had to be deferred. Notwithstanding the
unsuitable weather and the following wet winter, the
tarring generally stood well. " It no doubt improved
the surfaces to a certain extent," Mr. Chapman re-
marks, "and not only minimised the damage by wet.
but helped to increase the life of the roads. On all

the main roads great care was exercised only to treat
lengths in good repair." Mr. Chapman adds that ho
is of opinion that it is advisable to surface tar all

newly surfaced lengths as soon as the weather
permits.
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Main Road Maintenance.
COUNTY SURVEYOR'S INSTRUCTIONS TO ROADMEN.

[A copy of these instructions, prepared by the county surwoyor,

to every man employed on the Somerset county main roads, am
district surveyors to see that they arc strictry adhered to.3

H. T. Chapman, is to be supplied
is laid down as the duty of the

DITCHES, CHANNELS, AND SIDE DRAINS, ETC.

(1) All ditches required for taking surface water

from main roads must be kept scoured, cut. cleaned

out, and deepened whenever necessary. All drains

and culverts for conveying water under the roads

must be kept clear and in repair.

The cross-grips or side drains should be cut out

twice a year, and at all times kept clear of gra.ss

and other obstructions ; the inlets sliould be kept

lower than the water-tables, and sufficient and even

fall provided. All outlets, gullies. catcb-i)it.~, and
grates must be kept clean and in suilalile condition

to take surface water at all times.

It is only in wet w-eather that the required work
to drains and grips, &c., can be properly observed

and resulting damage prevented.

(2) Siding must be done twice a year. The grass.

weeds, and dirt sho\ild be removed from the channel.-;,

and the edging of the grass margin carefully trimmed,
care being taken not to cut it back. Any soft places

in the channels should be made strong and good
with roadstone. Long lines should be used to make
neat and even edges. All heaps of sidings should

fie at once removed from the metalled carriageway,

and in no case should they be heaped on both sides

of the carriageway at the same time or left in such

a manner as to obstruct traffic or impede the flow of

surface water.
PATCHING.

(3) Great care sliould be exercised in the i)ulching

of water-holes with material of suitable quality and
size, and unless tarred material is used it should
only be done when the roads are sufficiently soft and
wet, and between the months of October and March.
Merely fillipg ruts or potholes with loose, unrolled
material is wasteful and ineffectual, and should on
no account be allowed. During or innuediately after

wet weather tlic surface of the road where water
stands should be loosened with picks and hacked out
to a depth of not less than 1 in., and the holes

patched with l^-in. metal, which must be covered
with fine material and well rammed immediately
with an iron rannner, imless a steam roller is work-
ing near and available at once.
Patches in water-holes should always be circular

in shape and the edges of them well trimmed and
as near the level of the surrounding surface as xios-

sible. Under no circumstances .should larger mate-
rial than 1^-in. gauge be used for patching, and it

should not be less than 1-in. gauge. Whore tarred

material (which may be from ?-in. to 1-in. gauge) is

used, the patching nm.st be done when the road
surface is dry, after loosening the water-holes suffi-

ciently to form a key for the material, which should
be well rammed or rolled at once: all fine stuff and
dirt shoidd lie swept out before the patching is done.

STONE BREAKING.
(4i No stone, broken or unbroken, must be deposited

or lieaped in such a manner as to project on to the

metalled surface of the )'oad. It should be placed
as far back as practicable, but not allowed to obstruct

any ditch or drain.

When stone is being broken by the roadside, suit-

able screens must be used to prevent stone and
splir.ters flying on the road.

Unless otherwise ordered, limestone, sandstone, and
flints to be used for coating should be broken to a

2i-in. gauge, and granite, basalt, or quartzite to a

3-in. gauge.
SCRAPING AND SWEEPING.

(5) Mud, leaves, or other rubbish must be scraped
and removed from the roads where necessary, espe-
cially during wet weather and particularly in .shaded
or damp places. If dust is swept and removed from
tlie roads during dry weather it Avill prevent so

much mud forming wlien the roads arc wet. -Ml

accumulations of scrapings or sweejiings shoidd be

immediately removed from the roadway and channel-.

COATING.

(6) (a) All mud and dirt or dust nuist first be

scraped, swept, and cleaned off. The old surface

should be scarified or loosened for the full width and
a proper shape and cross fall obtained. If necessary,

the quarters should be raised and strengthened and
the centre lowered where there is sufficient thick-

ness of crust to allow of this. If the centre of the

road is hollow, or the whole width weak, it shoidd
be strengthened and properly shaped. Local or in-

ferior quality stone may be used for strengthening
and shaping the road, and this should be steam
rolled Ijefore the coating material is applied. The
cross fall from the centre to the side of a water-
bound macadam road .should not exceed 1 in 24, or

\ in. in 1 ft., except on steep gradients, where this

may be slightly increased to prevent water coursing
down the road surface. At curves, the outside of the

turn should be slightly raised instead of sloping from
the centre, as stated above.

(Ij) Koad scrapings, soil or dirt must on no account
be used for binding stone. Clean gravel, chippings,
or quarry siftings, preferably of the same quality as

the stone used for coating, should be used.

(<;) When the width of the metal carriageway ex-

ceeds 15 ft. the stone should not bo spread over the

whole width at once, but a width of at least 7 ft. left

clear at one side for traffic until the remaining width
is thoroughly consolidated.

('/) All stone spread during each day must be rolled

in before the roller leaves at night sufficiently to

allow vehicles to pass over without danger or incon-

venience. On Saturdays and the days preceding
general holidays no loo.se unrolled stone whatever
must be left on the roads.

(c) When any loose stone is left overnight for any
reason on any portion of the road, a danger lamp
nuist be placed at each end and arrangements made
for them to be kept lighted from dusk to daylight.

(f) It is essential that all workmen in the carrying
out of repairs should cause as little ob.struction, in-

convenience, or risk of damage as possible to all

u.sers of the roads.

(.'/) Great care should be taken to avoid inequality
in surface at the ends of recoated lengths. This can
best be done by scoring and loosening the old surface

for the full width at an angle of 45 deg., and coating
with a tapering layer of stone, to be rolled with
special cai'e. Straight and uneven joints to new
work are to be specially avoided.

(h) All metal should be well and evenly spread,

and turned over so as to equally distribute the

smaller material. Full loads of stone should not be
tipped on the road, but the material gradually un-
loaded as the carts are drawn along. No material

must be spread more than two stones thick without
each coating l)eing separately steam rolled. No
" middling " or large patches must be put in without

the surface being well scarified or loosened in order

to properly form or preserve it in suitable shape.

COUNTY BY-LAWS.

(7) All road foremen should be provided with copies

of the county by-laws respecting highways, and they
must inmiediately report to the di.strict surveyors

any infringements that they may observe.

TRENCHES, ETC.

(8) (a) Roadmen should report to the district sur-

veyors any openings or disturbances of main road

surfaces done by any persons whatever.
(b) The roadmen should immediately inform the

district surveyors of any trenches on main roads

that require levelling, or if they are such that the

highway authority should repair they must be kept
jiroperly lc\'oUed with stone well rammed and con-

solidated.

Redditch Improvements.—Mr. A. J. Dickinson,

surveyor to the Redditch Urban District Council,

reports that the cost of the work carried out by his

depai-tment during the past seven years amounts to

£24,863. Of this sum £10,000 was expended on the

provision of sewage disposal works. Many street

widenings have been undertaken.
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Office Conversations.
MORE OR LESS IMAGINARY.

lCoatributed.2

XX.—A Canadian Prospect.

So you're thinking of going to Canada, Sparks ?

What's my opinion ? Do I regard it as a wise step ?

Yes, I most certainly do. There's heaps of oppor-

tunities there for a young chap of your abilities.

Here you might spend another twenty years in the

profession, and be receiving about fifty shillings a

week at the end of them. 1 wouldn't advise anyone

of your age and attainments to stop another day in

the' old country. I don't mean that it's effete and

played out, and all that sort of thing. But I do

mean that kissing goes too much by favour, and that

talent's a drag upon advancement unless backed up
by capital and influence. You're out of your articles

now, and I'd shake the dust of the country from

my feet as speedily as possible. Y'ou may stop here

for a time, if you like, and I'll try and persuade the

council to allow you twenty shillings a week, but

it '11 be the deuce of a job to get it out of 'em. Of

course, if you had now emerged into a full-blown

bricklayer, you'd be worth your fifty bob a week

;

but you or your parents were imwisely set upon your

adopting a profession. Position? Y^es, I suppose-

that's worth something, and you have bigger possi-

bilities, certainly ; but it's a rotten state of things

when a fellow who has attained his majority, and
has had four years' hard training, can't earn enough
to keep liimself.

• • • •

Age? Y'es, that's up against you here, and you'll

find the same thing when you've turned forty. Of
all the 7nad things in this maddest of universes is

paying regard to a man's age. Take mmiicipal engi-

neering. One man '11 enter the line at sixteen, and
at one-and-twenty he'll have had a very fair range
of experience if he's worked as hard as you have.

Sparks. Another mail '11 go into a merchant's office

at the same age, and after ten years at, say. book-
keeping, he'll hanker after municipal work. He'll

get pushed into an office somewhere, pick up some
scraps of knowledge, goodness alone knows how. and
after a couple of years—being by that time twenty-
eight—he'll beat the other man hands down in

almost any appointment ojieii. It always amuses me
when I see " age " among the questions on an appli-

cation form for admittance to a professional society.

I know just a little of the inner workings of these
societies, and I can tell you that lack of age is an
absolute barrier to admittance to the higher classes.

Never mind what a man has done, or wliat his

training and experience, if he hasn't years to his
credit, down he goes. Why, I've known plenty of

men who if they lived a thousand years 'd never be
worth their salt. Not all the experience that's pos-
sible to be gathered could ever lienefit them, simply
because they set out in life complete in themselves.
From the cradle upwards they've known every-
thing, and a steam hammer couldn't drive a new
idea into them. As against tliem we have the intel-

ligent men, highly receptive and always .seeking for

knowledge—like yourself. Sparks. Xo. I'm not flat-

tering you. But although you're only just twent.v-
one. you're worth more than two-thirds of the men
at double your age.

• • • •

Another idiotic barrier to a man's advance is the
question of pupilage. Don't mistake me. I'd like
to see every man serve liis articles, but it is hard
that the son should suffer tliroughout his life merely
because the father lias been unfortunate in business.
Difficult to know what to do? Yes, it is. in a way.
But surely it's not the right thing to penalise a man
for his fatlier's misfortune or mi.sconduct. The best
men liaven't .served any articles at all ? No. I can't
allow that, but I'll go as far as to say that some of
the bigg3st jobs are lield by men who'havcn't. Still,

they're the lucky few. whom force of circumstances
hasn't floored. Think of the hundreds of really
capable men who are excluded from a professional
career simply becan.se they can't obtain admittance
to the premier institutions, owing solely to tlicir not
having served articles. And the position is being
intensified now by the fact that even articles don't

count unless they're served with a member of the

institution. Was ever such an arbitrary rule

known ! It's making a close preserve of a noble pro-

fession—commercialising it with a vengeance. What
woiild I do ? Ah, there you have me. I'm like other

reformers; I'm without a programme. I can only

say, with them, that such or such a thing is right

or wrong. And, after all, no programme could be
drawn up for righting a wrong. That's a matter for

evolution, and any drastic remedy suddenly applied

would be more likely to do harm than good. Sup-
pose your father 'd been a poor man. Sparks, where
would you have been now ? Bricklaying, and earn-

ing fifty shillings a week ? Yes, I forgot that.

• * • •

Have I ever been to Canada ? No, but I know a

good few who have, and I don't mind giving you a

little gratuitous advice. Remember first that

Canada has little in common with England. If you
want to go ahead, cultivate the Yankee nasal drawl
and wear States fashions in trousers. Don't try and
impress the natives with the fact that you're an
Englishman. If you can get 'em to believe that

you're of Yankee descent, so much the better.

They've a habit of regarding the Britisher with
amused contempt, especially when he puts on side.

Above all. don't attempt to force British methods
down tlieir throats. They're not Cjuite ignorant
savages, and they have as good waj-s of doing things
as we. Nothing riles them more than for a new-
comer to say :

" Oh. we don't do it like that at

home." You can do as you like so long as you don't
make a song about it. Adaptability spells success,

in short, and I know you well enough. Sparks, to

be certain that you won't try to work the boys-of-

the-bulldog-breed dodge off upon an unoffending
nation. AVooden nutmegs 'd be a much more
marketable commodity. Conceal your 'nationality ?

Nothing of tlie sort. Don't ram it down their

throats, that's all. As long as a man remains on
the soil of England he has a perfect right to look
upon himself from any idiotic point of view that
pleases him. But when he leaves that soil it's quite
a different thing, and that's why a little knocking
abo\it the world does a man so nuich good. I

knew a fellow—an awful little rott«r he was—who
was properly I'cked into shape by an encounter with
a Eoumanian .Jew. All the Jew did was to pull his
nose in a cafe. My friend was never heard to bluster
again. All the heart was taken out of Mm.

• • • •

Why don't I go to Canada ? I'd be just the man
to make my way ? Possibly, Sparks, possibly ; but
a married man can't afford much in the way of

speculation. Leave the wife behind for a time ?

Excellent advice. Sparks; but who's going to keep
her—and the family ? Municipal engineers can't
do much more than live on their screw-, and—a word
in your ear—I couldn't raise fifty pounds for the life

of me. It'd cost me that to get across the water,
what with outfit and that .sort of thing, and the
family 'd Ije without a rap until I obtained a post
and my first draw. No, it can't be done ; I musn't
think of it. It's temi)ting. goodness knows, for in
Canada merit's recognised, while here No, I

shall have to plug along in the groove until luck
comes my way. It may some day, or it may not

;

anyway, I've a living in this show, and I daren't
give it up. If you hear of anything good, let me
know. If a town cares to offer me a five years'
engagement at anywJiere near a thousand a
year I'm their man. It 'd be different to
going out on s|iec. You won't forget? No. you
needn't laugh. Such things do come off. Whatever
is the opinion at home, Engli.sh municipal engineer.s
arc regarded abroad as second to none. Familiarity
breeds contempt. I fear. Good-bye, Sparks—the be.~t

of lock! Write as often as you can to let me know-
how things are with you, and if there's a thousand
a year knocking about without a claimant

• « » »

Mad ? No, Kate, particularly sane. Going to
Canada ? Now, my dear girl, I never hinted at it.
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All I've said is tliat if I got a good offer I'd con-

sider it. That's quite different to Glad to get

away from everj-one ? Not the least desire. 1

should only go if No feeling for old friends and
old associations ? My dear Kate, do be roa?ouaJile.

I've not the least idea of going, only if a good
thing was offered, surely it 'd ije wise to corsider
it. But there, we needn't discuss the matter now.
It's quite in the clouds. Have to soil evf)ything
up ? Yes, I suppose we should if we went. It

wouldn't pay to ship a couple of pantechnicons. The
children have to leave school just as thoy are getting

on so well ? The money Ave've spent on the garden 'i

Your mother can't live long now ? Get frost-bitten

and lose my cars ? You never could stand the cold ?

Brutal ? Here, I think I'll have a run down to the
club until you get over it. You're absolutely un-
reasonable. It's silly and childish of you, and I

hope you'll be better tempered when I come li;-ek.

No, I shan't want any supper. !Must I go ? I

don't know about must, but I'm going. To Canada ?

No, to the club. Heavens, I wish I'd never men-
tioned Canada ! I tell you I've not the least desire
to go there, or the least intention. Why didn't I

say so before and save all the trouble .' Well, I do
like that! Can't I have a quiet evening at home
instead of going to that horrid club ? With plea-

sure, Kate, if you'll agree to taboo any mention o!'

Canada. I'm sick of the countrv alreadv.

INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

President—Mr. J. W. Cockrill, m.inst.c.e., A.n.i.r.

Borough Surveyor, Great Yarmouth.

HARROGATE MEETING.

A meeting of the institution will be held in the
North-Eastern District at Harrogate on Saturday,
October 4th.

Thomas Cole,
92 'Victoria-street, S.W. Secretary.

INSTITUTE OF SANITARY ENGINEERS.

AUTUMN FIXTURES.

Arrangements for the following meetings and visits

of the Institute of Sanitary Engineers have been
made:

—

Wednesday, August 27th.
—

'Visit to Marconi's Wire-
less Telegraph Corapany'sworks at Chelmsford. Leave
Liverpool-street Station at 2.20. Ladies invited.

Friday, September 10th.—Meeting of meniber.s at

Manchester. Reception at 3 p.m. by the Lord Mayor
of Manchester, Sir S. W. Royse, in the town hall.

Dinner at Midland Hotel, 7 p.m.
Saturday, September 20th.—Meetings and visits to

places of interest in Manchester. Social gathering at

the Midland Hotel in the evening.
Saturday, September 27th.—Visit to Croydon Borough

sewage works, Beddington.
Wednesday, October 1st.—Opening sessional [Meeting

at Caxton Hall, Westminster, 8 p.m.

APPOINTMENTS VACANT.
Official and similar advertisements received ur to 4.30 p.m.

ON THDRSDAVS WILL BE INSERTED IN THE FOLLOWING DAY'S ISSrE,
but those responsihlc for their dcspatcli arc rcrammcndcd
lo arranyc that thcif shall reach The Surveyor office by noon
on WEDNESDAYS to cnsurc their inclusion in the weekly list of
summaries. Such advertisements maij, in cases of emeraencu
only, he telejiliuned (CHii Xo. 10',r,) siihject tn Inter cott-

firmation by letter.

ASSISTANT ROAD FOREMAN.- Augu.^t 2.3rd.-

Corporation of Bedford. 32s. 6d. per week.- IMr. N.

Greenshields, l)orough engineer and surveyor.

CLERK OF WORKS.—August 23rd.—Barncl
Isolation Hospital Comiiiittee. £3 per week.—Mr.
W. H. Trevellick, clerk, 2 Church-passage, Barnet.

COUNTY SURVEYOR. — August 23rd. — Antrim
County Council. £600—£700 per annum, with £1.50

for travelling e.xpenses.—Mr. Alexander Millar, deputy
secretary, County Courthouse, Belfast.

ASSISTANT INSPECTOR OF NUISANCES.—
August 25th.—Corporation of Swindon. £75 per

annum.—Mr. R. Hilton, town clerk.

ASSISTANT IN BOROUGH SURVEYOR'SOFFICE.
.August 2.5tli.—Corporation of Dewsbury. C!)! per
annum.—Mr. H. Ellis, town clerk.

ASSISTANT SANITARY INSPECTOR. — August
2r)th.—Corporation of Burnley. £78 per annum.—Mr.
P. Thomas, town clerk.

ROAD FOREJIAN.—August 25th.—Guildford Rural
District Council. 28s.—30s. per week.—Mr. W. S. V.
Cullerne, clerk.

BOROUGH SURVEYOR'S GENERAL ASSIST-
.\NT.—August 25th.—Corporation of Warrington.
€104 per annum.—Mr. Andrew M. Ker, borough
engineer and surveyor.

ROAD FOREMAN.—August 26th.—Ilkley Urban
District Council. 4.js. per week.—Mr. F. S. Eckersley,
clerk.

DISTRICT SURVEYOR.—August 28th.—Holland
County Council. £1.30 per annum.—Mr. AV. H.
Gane, clerk, Sessions House, Boston.

ASSISTANT P.\RKS SUPERINTENDENT.—August
28lh.—I'/righton Town Council. £156 per annum.—Mr.
H. Talbot, town clerk.

TEMPORARY ASSISTANT.—August 29th.—Cud-
wortli LUban District Council. .'30s. per week.—Mr.
W. T. Lynaiu, surveyor, Council Offices, Cudworlh,
near Barnsley.

TEMPORARY ASSISTANT. — August 30th.—
AVonibwell Urban District Council. £2 2s. per week.
—Jlr. Percy Milnes AA'alker, clerk.

GAS MANAGER.—August 30th.—Malvern Urban
District Council. £350—£400.—Mr. H. L. Wbatlev,
clerk.

CONSULTING SURVEYOR. — August 31st.—
Government of Bombay. £1,000—£1,200 per annum.

—

Secretarv, Revenue Department, India Office, Lon-
don, S.W.

INSPECTOR OP NUISANCES.—September 1st.—
Wille.-den Urban District Council. £150—£200 per
.iiinum.—Medical Officer of Health. Dvne-road. Kil-
Ijurn, N.W.
liURGH SURVEYOR.-September ].st.-Corporatioi)

(if Prestwick. £120 per annum.—]Mr. W. Sliaw, town
ilerk. Burgh Chambers, Prestwick.

ARCHITECTUR.VL ASSISTANT.—September 1st.

—Corporation of Stoke-on-Trent. £l.jO—£180 per
.iMiium.—Mr. A. Burton, borough surveyor.

CLERK OF WORKS.—.September 3rd.—Twicken-
ham Urban District Council. £3 3s. per week.

—

Mr.
If. .Jascin Saunders, clerk.

CLERK OF WORKS.—September 3rd.—Corpora-
lion of Southport. £3 per week.—Mr. J. Ernest
.larratt, town clerk.

ASSISTANT SLR VEYOI!. — September 4th.—
< Jainsborough I'rbaii District Ciuincil. £90— £130.

—

yir. Decimus M. Ivobbs, clerk.

ARCHITECT'S ASSISTANT. —Septemb.r 4tli.—
Kingston-upon-Thamcs Town Council. £!!0 per
annum.

—

Nr. R. Hampton CUu^as, borough surveyor.

.JUNIOR CLERK.—Se])leniber 7th.—County sur-

veyor's office, West Suffolk County Council. £50

—

£60.—Mr. W. Lione'l Jenkins, countv survevor. Shire
Hall, Bury St. Edmunds.
ASSISTANT SANITARY ENGINEER.-Sciitenil'cr

l.'itli.—Government of the United Provinces. 500-700

nii)ees jicr montli, with travollin.g allowances.—Secre-
lary. Revcimo Dciiartment, India Office, Whitehall,larv. Kevcimo Uciia

London, S^V.

TECHNICAL (SANITARY) INSPECTOR.—October
1st.—Municipality of Alexandria.—The Director-

General of the Municipality.

COUNTY SURV];Y0R.—October 11th.—Kent County
Council. £800 per annum.—Mr. W. B. Prosser, clerk.

Sessions House. Maidstone.

MUNICIPAL COMPETITIONS OPEN.
Ol'I'ICIAL AND .SIMILAR ADVERTISEMENTS RECEIVED VP TO 4.30 I'.M.

ON THURSDAYS WILL BE INSERTED IN THE FO1.L0W1NG DAYS I5SIE,
hut those resitonsihlf fur their despatcli are recommended
lo arrange thai Ihe;/ slmll reach The Surveyor office by 710011

on WEDNESDAYS to ensure their inclusion in the luceldij list vl
summaries. Siirli adeerlisements may, in cases of emcrgencii
onhi. he telephoned iCiiu Xu. 10',r.) suhject to Utter ron-
finnntion by letter.

CHEPPING WYCOMBE.—September 1st.—Designs
for town-planning the borough and an aiea imme-
diately adjoining. Premiums, £25, £10 and £5.—
Mr. T. J. Rushbrooke, borough surveyor. High
Wycombe.
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YORK.—October 31st.—Scheme under the Housing
and Town Planning Act, 1909, in conncrtion with

certain areas, for the Corporation of York. Premiums
£100, £.50, and £25.—Mr. F. W. Spurr, city engineer.

FOLKESTOXE.—Noveiril)cr 29th.—Designs for a

band pavilion, for the corporation.—The Town Clerk.

SKELMANTHORPE (Yorks).—Designs for twelve
workmen's cottages, for the urban district council.

—

Mr. W. Fisher, clerk.

BLACKBURX.—No date.—^Designs for a new fire

station and firemen's dwellings, for the c-orporation.

Premiums of £100, £50 and £25 are offered. Mr. F. G.
Brigss, F.R.I.B.A., assessor.—The Town Clerk.

BRADFORD.—No date.—Designs for laying out an
estate and the erection of working-class houses.—Tlie

Town Clerk.

COVENTRY.—No date.-^Sketch plans for school ex-
tension, for the Education Committee.—The Secretary,
Education Offices, 44 Bayley-lane.

MUNICIPAL CONTRACTS OPEN.
OFFUIAI. A.SU similar ADVERIISOIEMS RECEIVF.D FP TO 4.30 P.M.

OX THrRSDAVS WILL BE INSERTED IN THE FOLLOWING DAY S ISSFE.
hut those rcsiinnsihlc for lliiir ilcsimtch an- rrrom mindi'rf
to arranoe that they shall rrarl, The StJRTEVor. ojjicr bii noon
on WEDNESDAYS to cnsuTC thcir inclusion in the u-eel;ly list of
summaTies. Such advertisements may, in cases of evierficnrit
only, he telephoned (City So. lO'iS) stihject to later con-
firmation !)!/ letter.

Buildings.

GLASGOW.—August 2.3rd.—For the erection of a

hospital, for the corporation.—Office of Public Works,
64 Coohrane-street.

CUJIBERLAND.—August 2oth.—For additions to a
school, for the Education Committee.—Mr. .J. Forster,

architect, 13 Earl-street, Carlisle.

LEPTON.—August 25th.—For the erection of twelve
iiouses, for the urlian district council.—Messrs, J. B.

Abbey & Son, architects. New-street, Huddersfield.

NORTH RIDING.^-August 26th.—For alterations at

a public school, for the Education Committee.—Mr.
J. C. Wrigley, secretary. County Offices, Northallerton,

LEEDS.—August 26th.—For the demolition of exist-

ing shops and the erection of two lock-up ."^hops, for

the corporation.—Mr. W. T. Lancashire, city engineer.

STOKE-ON-TRENT.—August 26th.—For extensions
to joint hospital, for the hospital boai'd.—Mr. E.
Jones, architect, 10 Albion-street, Hanley.

ABERDEEN.—August 26th.—For the erection of a

retort liouse at gasworks, for the corporation.—ilr.

S. Milne, gas engineer.

CANTERBURY.—August 26th.—For the erection of

two blocks at asylum, for the corporation.—Messrs,
Jennings & Gray, architects, Canterbuiy.

CHELMSFORD.—August 27th.—For building la*

workmen's dwellings, for the corporation.—Mr. P. T,

Harrison, borough engineer,

WALLINGFORD.—August 27th.—For the erection of

workmen's houses, for the corporation.—Borough Sur-
veyor.

BROWNHILLS.—August 2rth.—For the erection of

a pumping station, for the urban district council.

—

Mr. R. Green, 3" Waterloo-sti'eet, Birmingham.

CUMNOCK AND HOLMHEAD.—August 27tli.—
For the erection of workmen's dwellings, for the cor-

poration.—Mr. J. BIcArthur. architect. 131 AVest
Regent-street, Glasgow.

GLAMORGAN.—August 27th.—For the erection of

a school, for the county council.^—The .Vrchitect.

County Hall. Cardiff.

WINCHESTER.—August 2Sth.—For alterations and
additions to the guildhall premises, for the corporation.
—Mr. W. \. Anderson, city architect.

BRADFORD.—August 28th.—For the erection of a
school, for the Education Committee.—City Architect.

BIRKEXHBAD.—August 28th.—For the erection of
buildings for gas plant, for the corporation.—The Ga.-
Engineer.

SALTASH.—August 28th.—For taking down exist-
ing wall and building new wall, and providing iron
railings, for the corporation.—Borough Surveyor.

SOKE OF PETERBOROUGH.—August 28th.—For
strengthening a bridge, for the county council.—j\lr.

.\. C. Wallingford, county surveyor, 4.5 Priestgate,
Peterborough.

SHEFFIELD,—August 29th.—For excavations and
concrete work, for the electric supply department.

—

Mr. S. E. Fedden, general manager and engineer.

GLASGOW.—August 30th.—For work of tunnelling,

for the corporation.—Mr. J. R. Sutherland, engineer,

Water Department, 45 John-street, Glasgow.

LAUNCE3T0N.—August 30th.—For the erection of

thirty-two workmen's dwellings, for the corporation.—

Borough surveyor.

GRIMSBY".—August 30th.—For the erection of

wood-framed and corrugated-iron isolation hospital,

for the rural district council.—Engineer and Surveyor.

HAMPSHIRE.—September 1st.—For the erection

of a school, for the county council.—Mr. A. L. Roberts,

architect, The Castle, Winchester.

KETTERING.—September 1st.—For the erection of

a disinfecting station, for the urban district council.

—

jMr. T. R. Smith, surveyor.

HERTS.—September 1st.—For the erection of a

school, for the Education Committee.—County Sur-

veyor, Hatfield.

MONMOUTH,—September 1st,—For the erection of

a public school, for the Education Committee.—Mr.

John Pain, County Council Offices, Newport.

MAESTEG..-September 1st.—For the erection of

council offices, for the urban district council.—Mr.
S. J. Harpur, architect and surveyor.

MOUNTAIN ASH.—September 2nd.—For the erec-

tion of a school, for the Education Committee.—Mr.
A. Morgan, director, Town Hall, Alountain Ash.

MARGATE.—September 2nd.—For the erection of

a bathing pavilion, for the corporation.—Mr. E. A.

Borg, borough surveyor.

SOUTHWOLD.—September Dth.—For the erection of

twelve workmen's cottages, for the corporation.

—

P.iirough Surveyor.

CORNWALL.—September 6th.—For the erection of

a school at Falmouth, for the Education Committee.

—

Mr. S. Hill, architect. Green-lane, Redruth.

ST. HELENS (I. of W.').—September 9th.—For the

erection of a depot shed, for the urban district council.

--Mr. A. S. Lilley, surveyor. High Park, Kydo.

DURHAM,-September 9th,—For the erection of a

r:ew school and alterations at existing school, for the

Education Committee.—Mr. A. J. Dawson, clerk. Shire

Hall. Durham.
WEST RIDING.—September 10th.—For the erection

of four asylum blocks, for the asylums board.—Mr.
W. E. H. Burton, architect, Tlie Asylum. Wakefield.

ANGLESEY.- Septem'oer Uth.-For the erection of

a public school, for the Education Committee.—Mr.
J. Owen, county architect, Holyhead and Menai
Bridge.

WATFORD.—September 15th.—For the erection of

twenty-two workmen's dwellings, for the urban district

council.— Air. D. AVaterhouse, engineer.

WEMBLEY.—September 22nd.—For the erection of

a temporary hospital, for the urban district council.

—

i\[r. C. R. W. Chapman, engineer.

BROWNHILLS.—September 27th.—Erection of a

l)uniping station, with engine and other foundations,
at IMosspits, Shelfield, for the lu'ban district council.

—

Afr. Robert Green, engineer, .37 Waterloo-street, Bir-

mingham.

LITTON.-September 30th.—For the extension of

the refuse destructor plant, for the corporation.

—

Borough Engineer.

Iron and Steel.

BURY'' (Lanes).—August 25th.—For the supply of

turbine alternator, with exciter and surface condemser.

for the corporation.—Mr. S. J. Watson, electricity

works.

LL.\NELLY,—.Vugust 25th.—For the .supply of steel

]iipes. for the rural district council.—-Messrs. H. Rofe
<S: Son, 8 Victoria-street, Westminster, S.W.

ASHBY WOULDS.—August 2Cth.—For the supply
of socket and spigot pipes, for the urban district

rouncO.—Mr. A. J. Mason, Council Offices. Swadlin-
cote, near Burton-on-Trent.

PLY'MOUTH.—August 27th.—For the supply of

steam turbo-alternator and condenser, for the cor-

poration.—Mr. E. G. Okell, borough electrical

engineer.

WELLINGBORt)UGH.--August 27th.—For the erec-

tion of a Washington-Lyon steam disinfector, for the
urban district council.—Mr. J. T. Parker, clerk.
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WAKEFIELD.—September 1st.—For the supply of

electricity plant, for the corporation.—City Electrical

Engineer.

NEATH.—September 7th.—For laying water pipes

and machinery, for the rural district council.—Mr. D.

M. Davis, Council Offices.

ST. PANCRAS.—September 8th.—For the removal

of existing pumping plant and the erection of new
pumping plant at baths and washhouses, for the

borough council.-Mr. Percy Griffith. 20 Victoria-

street, Westminster, S.W.

DUNSTABLE.—September 10th.—For the construc-

tion of storm-water conduit, for the corporation.—

Borough Surveyor.

Roads.
BARNSTAPLE.—August 22nd.—For repaving on ex-

isting foundation the carriageway of a portion of High-

street, and Boutport-street, with creosoted deal

blocks, for the corporation.—E. Y. Saunders, borough

surveyor.

LUTON.—August 22nd.—For private street works,

for the corporation.—Borough Engineer.

BURNHAM-ON-CROUGH.—August 22nd.—For the

supply of small flints, for the urban district council.—

Mr. E. Dilliway, clerk.

DUNMOW.—August 23rd.—For the hire of steam

rollers, for the rural district council.—Mr. A. E. Floyd,

Great Dunmow.
WEST HA:MPNETT.—-August 23rd.—For about 525

days' steam rolling, for the rural district council.—

Mr. W. D. Rasell, clerk, Chichester.

DURHAM.—August 25th.—For paving with setts

and drainage work, for the corporation.—Mr. J. T.

Pegge. city surveyor.

MORLEY.—August 35th.—For the construction of

footpaths, for the corporation. — Mr. F. Turner,

borough engineer and surveyor.

HETTON-LE-HOLE.—August 2Gth.—For making up
certain streets, for the urban district council.

—

Mr. J.

Harding, surveyor.

GREAT CROSBY.—August 26th.—For making-up a

road, for the urban district council.-Mr. Joseph A.

Wright, survej'or.

WINSFORD.—August 26th.—For the supply of

granite macadam and granite chippings, for the

urban district council.—Mr. J. Wilkinson, surveyor.

WALTHAMSTOW.—August 27th.—For the supply

of about 6,iX)0 tons of 5 in. wide by 4 in. deep granite

setts, for the urban district council.—Mr. E. Morley,

surveyor.

CHELMSFORD.—August 27th.—For street improve-

ment works and tar paving, for the corporation.

—

Borough Engineer.

BIRMINGHAM.—August 27th.—For the reconstruc-

tion of portions of certain roads, for the corporation.

—Mr. Henry E. Stilgoe, city engineer and surveyor.

WELSHPOOL.—August 27th.—For the recon.?truc-

tion of a road, for the corporation.—Borough
Surveyor.

WOKINGHAM.—August 27th.—For the supply of

slag tar-macadam, for the corporation.—Mr. C. W.
Marks, borough engineer.

SAFFRON WALDEN.—August 30th.—Fr^r making-
up a street, for the corporation.—Mr. A. H. Forbes,
borough surveyor.

BROMLEY (Kent).—-September 1st.—For the supply
of road materials for the year ending September 30,

1914, carting, and team labour, for the rural district

council.—Mr. Edward Haslehurst, clei'k.

MIDDLETON.—September 1st.—For the supply of

about 1,850 tons of granite setts and 80 tons of cement,
for the corporation.—Mr. W. Welbui'n, borough sur-

veyor.

GILDERSOME.—September 1st.—For road rolling,

for the viriicin district council.—^^Mr. Harold B. James,
clerk,

GRIMSBY.—September 1st.—For making-np cer-

tain streets, for the rural district council.—Engineer
and Surveyor.

BROMLEY (Kent),—September 1st,—For the supply
of a steam roller on hire, for the rural district council.

—Mr. Edward Haslehurst, clerk.

LANCASHIRE.—September 1st.—For laying a con-

ciete foundation and paving abotit 10,000 sq. yds. of

main road with granite cubes, for the county council.

—Mr. W. H. Schofield, county surveyor, Preston.

HEATON NORRIS.—September 2nd.—For the recon-

struction of carriageway with granited Liiumer rock

asphalt, for the urban district council.—Mr. Walter

Banks, surveyor,

CAERLEON,—September 2nd.—For the supply of

stone and gravel, watering streets, hauling, hire of

steam roller, and scavenging.—I\Ir. C. J. Fox, .sur-

veyor.

SOUTH MIMMS.—September 2nd.—For the sup-

ply of Leicestershire or other granite, chippings,

gravel, hoggin or shingle, distilled tar, and cartage,

for the rural district council.—Mr, G. Simcox, sur-

veyor,

LOUGHTON.—September 2nd,— For making-up

certain roads, for the urban district council.—Mr.

H. White, surveyor, Loughton, Essex.

LITTLEHAMPTON.—September 3rd.—For the sup-

ply of Guernsey granite and granite chips, for the

urban district council.—Mr, H, Howard, surveyor.

BATH.—September 3rd.—For making-up a street,

for the corporation.—City Surveyor.

RICHMOND (Surrey,).—September 4th.—For paving

tlie carriageway of part of Hill-street, an area of

about 1,000 sq. yds., with creosoted deal blocks, laid

on concrete loundation, for the corporation.—Mr.

J. H. Brierley, borough surveyor.

MIDDLESBkoUGH. — September 5th. — For the

construction of an arterial road, for the Tees Conser-

vancy Commissioners.—Mr. John H. Amos, general

manager. Queen's-terrace, Middlesbrough,

SWINTON AND PENDLEBURY. -Septeinbtr 6th.

—For making-up certain streets, for the urban dis-

trict council.—Mr. H, Entwisle, Cnunjil Offices,

Swinton, near Manchester.

BEDFORD.—September 9th.—For the supply of

liroken granite, ironstone slag, and ironstone slag tar-

macadam, for the corporation,—Mr. N, Greenshields,

boroush engineer and surveyor.

BRIGHTON.—September 9th.—For the supply of

dressed granite kerb and channel, granite fiat kerb

and granite flat channel, for the corporation.—Borough
Surveyor.

HESTON AND ISLEWORTH,—September 10th.—
For carrying out road work in asphalt macadam,
granite, and lithofalt, for the urban district council.

—Mr. J. G. Carey, engineer and surveyor.

WANDSWORTH.—September 15th.—For works of

making up and paving, for the borough council.—Mr.

P. Dodd, borough engineer,

YEOVIL.—(No date).—For street improvement and

the construction of a new street, for the corporation.

—

Mr. A. Oddy, borough stirveyoi-.

Sanitary.

WARWICK.—August 22nd,—For emptying cess-

pools, for the rural district council.—Mr. C. C. Smith,

sanitary inspector, 19 Church-hill, Leamington Spa.

HULL.—August 23rd.—For reconstruction of brick

sewer, for thecorporation.—Mr. A. E. White, city en-

gineer.

RUGBY.—August 23rd.—For the removal of refuse,

for the rural district council.—Mr. J. W. Pendred,

clerk.

BACUP.—August 23rd.—For works of sewering and
paving, for the corporation.—Mr. W. H. Elce, borough

surveyor.

SOUTHWICK.—August 2oth.—For scavenging work,

for the urban district council.—Mr. G. W. Warr, sur-

veyor.

CONWAY.—August 25th — September 4th. — For
works of sewerage, for the rural district council.

—

Messrs. T, B. Farrington & Son, Llandudno.

HUNSLET.—August 25th.—For laying surface-water

drains, for the rural district council.—Mr. W. B.

Pindar, clerk, Hunslet, Leeds.

TENDRING,—August 25th.—For work of scaveng-

ing, for the rural district council.—Mr. A. J. H,
Ward, cierk, Harwich.

HAVANT,—August 25th.—For laying sewers, man-
holes, and ventilating; shafts, for the urban district

council.—Mr, A. E. Slallard, engineer.

OULTON BROAD.—August 25th,—For the removal
of refuse, for the urban district council.—Mr. C. G.

Taylor, clerk, Victoria Chambers, Lowestoft.

RATHMINES (Co. Dublin).—August 26th.—For the

construction of an undergrotmd convenience, for the

urban district council,—The Engineer, Town Hall,
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SOUTHWELL.—August 28th.—For constructing

sewers and manholes, for the rural district council.

—Mr. G. Symon, survej-or.

SOUTH SHIELDS.—August 28th.—For sewering

Derwentwater-lane and part of Laygate-lane, recon-

struction of main sewer, and drainage of Sea-road

and foreshore properties, for the corporation.—

Borough Engineer.

AVOKING.—August 29th.—For the construction of

sewers, manholes, and gullies, for the urban district

council.—Mr. G. J. Wooldridge, engineer.

HUYTOX-WITH-EOBY.—August .30th.—For laying

stoneware pipe sewer, lor the urban district council.

—

Mr. J. J. Tickle, 25 Hardshaiv-street. St. Helens.

WAKBLINGTOK.—August 30th.—For the construc-

tion of sewerage and sewage disposal works, comprising

1,900 yds. of 1.5-in., 16-in.. 18-in.. and 24-in. cast-iron,

stoneware, and concrete outfall sewer, with manholes,

ventilators, pumping-station. rising main, septic tanks,

and trickling filters, for the urban district council.—

Mr. Arthur J. Martin, engineer, 7 Victoria-street,

Westminster, S.W.

ST. HELENS (I.W.).—August 30th.—For the execu-

tion of sewerage works, for the urban district council.

—Mr. R. S. Lilley, surveyor.

SKEGNESS.—September 1st.—For sewerage exten-

sions, for the urban district council.—Messrs. Elliott

& Brown, Burton Buildings, Parliament-street. Not-

tingham.

RHONDDA.—September 1st.—For scavenging work,

for the urban district council.—The Surveyor.

HITCHIN.—September 3rd.—For the construction

of sewerage and sewage disposal works, for the urban

district council. — Mr. E. J. Silcock, engineer,

Sanctuary House, Tothill-street, Westminster, S.W.

SOUTHPORT.—September 3rd.—For the construc-

tion of Drick intercepting- sewer, for the corporation.

—Borough Surveyor.

RUNOOEX.—September 3rd.—For laying sewers

and constructing manholes, for the rural district

council.—Mr. G.F. Ashton, clerk.

HARTLEY WINTXEY'.—September 4th.—For the

construction of screening and detritus chambers, up-

ward flow and humus tanks, bacterial filters, engine-

house, engine and pump, sand filters, conversion of

contact beds into storm tanks, general modification

of existing works, and alterations and additions to

existing sewers, surface-water drains, ventilating and
flushing arrangements, and other incidental work,

for the rural district council.—Mr. T. J. Moss-Flower,

28 Victoria-street, Westminster, S.W., or Carlton

Chambers, Bristol.

MADRAS.—September 9th.—For the supply aid
delivery of English stoneware pipes and specials,

varying from 4 in. to 21 in. internal diameter, and
aggregating a total length of about 143 miles, for the

corporation.—Messrs. James Mansergh & Sons,

agents, 5 Victoria-street, Westminster, S.W.

ROCHDALE.—August 27th—September 10th.—For
sewering work, for the corporation.—^Borough Sur-

veyor.

OGMORE AND GARW.—September 10th.—For lay-

ing cast-iron pipe sewer, for the urban district council.

—Mr. T. Ollivant Jones, engineer. Council Oflices,

Brynmenyn, Glamorganshire.

LONDON.—September 16th.—For the supply of

machinery for new engine-house at Crossness, for

the county council.—Mr. G. W. Humphreys, County
Hall, Spring Gardens, S.W.

BUSHEY'.—September 16th.—For the construction

of cast-iron pipe sewers, for the urban district

council.—Mr. E. E. Ryder, surveyor. Rudolph-road,
Bushey.

Miscellaneous.
LEEDS.—August 23rd.—For horse hire, removal of

ashes, and purchase of surplus breeze, for the cor-

poration.—Mr. R. H. Townsley, general manager, gas

department.

:M,\NCHESTER.—August 25th.—For the supply of

heating apparatus, for the corporation.—Mr. Thomas
Hnd=on. town clerk.

HORNSEY.—September 1st.—For the supply of two
petrol-driven motor fire engines, with fire escape, for

the corporation.—Mr. E. J. Lovegrove. borough engi-

neer and surveyor.

HAMPTON.—September 1st.—For the supply of best

Welsh double-screened steam coal, for the urban dis-

trict council.—Mr. Svdnev H. Chambers, surveyor.

TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.

The Editor invites the cooperation of ScKVEVOR readers
with a view to making the information given under this
head as complete and accurate as possible.

* Accepted. t Eecommended for acceptance.

ASHINGTOX.—For making up certain streets, for the urban
district council.—Mr. C. Bealy, surveyor :

—

W. Eobson. Heaton, Xewcastle-on-Tyne, £1,1299.

BIGGLESWADE.—For laying cast-iron water mains, for the
rural district council.—Mr. J. Owen Jones, surveyor :

—

POnOX AXD SCTION Watei; SrppLY.

Supplementary.
Sections Sections

J. W. Pearce & Co.. Jloiecambe
Vr. Griffiths. London
H. Williams, St. Albans .

C. Chamberlain. Leicester
W. Wrig-ht. Chesham
J. Eiley. Cheltenham
Crawford Brothers, Burnmouth
E. C. Brebner & Co.. Edinburgh
W. G. Wilmott. Enshden
C. Ball. Letchworth
J. iloflat. Manchester
W. Jackson. Forest Gate
F. Hodson & Co.. Nottingham .

.

W. Wilson 4 Co., Newcastle
A. Sykes. Nottingham
W. Thompson. Luton
W. Patterson i Son. Sleaford .

.

F. J. Bailey A- Co.. Ashwell
Staveley Iron Comtianv, Chester

field

Middleton & Hopper, Lancholm
H. Ashley. Mansfield
F. Marland. Ashton-under-Lyne'

1,2,3. 2o, 3a. Total.
±•6,774 £2,552 £9,326
5,764 2,306 8,071
6,017 1,942 7,960
5,148 1,886 6,955
4,948 1,878 6,827
4,758 1,727 6,485
4,760 1,711 6,472
4.743 1,655 6,398
4.558 1,704 6,262
4,450 1^644 6,094
4,478 1,591 6,069
4,207 1,728 5,936
4,302 1,598 5,901
4,291 1,542 5,833
4.236 1.581 5,817
4,196 1,536 5,732
4,199 1,492 5,692
4.259 1,409 5,669

3,984 1,499 5,483
3,907 1,479 5,387
3.936 1,424 5,361
3,700 1,342 5,042

BLAYDON-ON-TYNE.—For works of paving, for the urban
district council.—Mr. G. Symon, surveyor :

—

£1,510G. Browell, Blaydon
G. W. Armstrong. Whitley Bay
E. Edgar, Newcastle
C. S. Bunch. Newcastle
E. E. Davison, Blaydon
W. G. Armstrong. Blaydon
J. Friend, Blaydon "

1,424
1,368
1,215
1,203
1,193
1,157

CUMBERLAND.—For the construction of about 520 yds. of
concrete sea wall and apron, together with timber piling,

for the county council.—Mr. W. Finch, county surveyor
aud bridge master. The Courts, Carlisle :

—

Middleton & Hopper, Aspatria. Cumberland .

.

£7,510
J. Moflatt, Manchester 7,494

J. W. Pearce & Co.. Morecambe 7,411

H. J. Doloughan & W. Mulcaster. Cleator Moor.
Cumberland .

7,037

J. D.awson. Cleator. Cumberland

'

6,775

Note.—The amount allowed for contingencies has been
deducted from the total amount of tender.

ENNISKILLEN.—For the construction of sewerage, for the
rural district council :

—

J. Donnelly & Sons. Enniskillen £1,455

J. Harvey, Enniskillen *
. . 1.259

HEETS.—For the construction of new bridges, and
;

work, for the county council.—Mr. Urban A. Smith,
surveyor :

—

New Bridge .it Sawbridgeworth.

T. W. Pedrette, Southend-on-Sea .

.

W. Higgins. Northampton ...
W. Muirhead & Co., London .

.

J. Jackson, Barking .

.

W. & C. Frencii. Buckhurst Hill
P. E. Paul. Waltham Abbey .

W. Lowe. Nottingham .

A. T. Catley, London , .

P. G. Trentham. Walthamstow
S. Day & Son, Bishop's Storttord '

SorxHMiLL Bribge, Bishop's Stortfokd.

W. Muirhead & Co.. London
T. W. Pedrette. Southend on-Sea
W. Higgins. Northampton
J. Jackson. Barking
W. & C. French. Buckhnrst Hill
Wall & Co.. London
P. E. Paul. Waltham Abbey
P. G. Trentham, Walthamstow
W. Lowe. Nottingham
A. T. Catley. London
Glasscock & Son. Bishop's Stortford *

S. Day & Son. Bishop's Stortford .

.

Paving at Sawbridgeworth.

J. Day & Son. Bishop's Stortford
Innes & Co., Stevenage
Glasscock & Son. Bishop's Stortford
Wheeler & Co.. London
Free & Sons. Maidenhead
A. T. Catley, London
W. & C. French. Buckhur.st Hill

F. Hayes, Seaforth. Liverpool
H. Williams, St. Albans
T. I'arley, Lye. Stourbridsre *

2,670
2,500
2,481
2.243
2.128
2.020
1,985
1,844

£2,297
2,195
2,093
2.053
2,009
1,930
1,787

£847
752
741
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LEYLAND.—For road widening and constructing culvert.

for the urban district council.—Mr. M. H. Wilkinson,
surveyor ;

—

J. Farrell. Blackpool *^'22?
F. Hayes, Liverpoo' 884

Marland Brothers. Leyland ;22

J. Sutclifle. New Longton. Preston '02

W. Gregson. Lytham * 67B

Surveyor's estimate, £697.
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Minutes of Proceedings.

Roads'

Organisation:

Views of

the Organisation

Society.

A special supplement of the
Organisation Society Eeviev\-

for June is devoted to a study
of roads' organisation from the

peculiar point of view of that

society. Copies of this supple-

ment were distributed among members of the

Third International Road Congress, who there-

fore had the opportunity of forming then- own
opinions as to the merits of the method of organisa-

tion suggested by the author of this supplement,
Colonel F. N. Maude, k.k. Road organisation is,

in the primary analysis, placed under seven heads
—intellectual, moral, lesthetic, emotional, vital,

physical, and genetic. Road labour, plant and
material come under the head of "genetic";
the relations between road authorities and the

outside world under that of " emotional. " In the

secondary analysis further details are given, and

it may be noted that legal expenses, tree-planting,

rates, and other matters of income and expendi-

ture, as well as road traffic, come under the head
of "vital ": the methods by which members of

the road authority are recruited, and the technical

qualifications of councillurs under "physical."

The preparation of reports and books, surveyors

will be glad to learn, comes under the head of

" intellectual." It seems to be considered that

the organisation of roads authorities, local councils,

and local staffs can be better understood by the

use of diagrammatic pyramids than by statements

made in words alone. From the explanatory

memorandum, by Colonel Maude, we learn that

the ]ioint of ^-iew of the Organisation Society is

briefly as follows :

—

"Had the continuity of growth of the roadways
not heen interrupted by tlie invention of the railway

—tlie evolution of the national roadway would have
followed the natural law—viz.. as traffic on roads

developed, the need of a directive organisation would
have asserted itself long ago, and this need would
have been met, first by the evolution of a publicity

department (corresponding with 'emotional' in O.S.

terminology) for supplying information regulating

traffic—ultimately with the special advantages to

the users, as in the case of the ijublishing and adver-

tising departments of modern railways. Next would
have followed a department .standardising practice

—

practice of construction, of maintenance, of qualifi-

cations of employees, and so forth. This would have
taken the place of the ' inspectorate ' in modern
War Office practice—a fimction which has only
recently been universally recognised, which in the
O.S. system fills the column 'aesthetic' Growing
traffic would presently have brought the isolated

Roadway Association into conflict with each other
and the public, and to meet this a legal department
would have had to evolve itself—corresponding to

the O.S. heading 'moral.' Following this would
have been the formulation of theory and scientific

principles (road science), corresponding with the
O.S. intellectual. Lastly would have come the need

for a central organ, uniting and controlling all, ful-

filling, in fact, the same function as the cerebellum
of the brain in the human body—the department to
which all other departments report, and from which
receives the instructions needed to harmonise the
working of the whole body. This controlling autho-
rity is, in all industries, the board represented by
the general manager, functioning through a secre-
tarial staff, organised in branches corresponding
with the several departments to be controlled."

One thing, at any rate, is evident fi'om the
above extract—the Organisation Society has not
yet succeeded in organising itself in print. There
can be no doubt that some of the persons who
are interesting themselves in the activities of the
Organisation Society have bright ideas, some have
common sense, and that some have a great deal
of energy, but if we are to judge of then-
activities generally by then- method of attacking
the problems of road administration and road
construction, we can only say that it does not
seem to carry us a step further than other methods,
and the society seems to have a passion for
classification and the marshalling of facts and
ideas rather than any aptitude for organisation.

Sizes of

Broken Stone

and Cliippings.

The need for the standard-
isation of materials used in the
construction of roads, and par-
ticularly in regard to the

dimensions of broken stone, was first brought to
the notice of the Engineering Standards Com-
mittee by Mr. E. J. Lovegrove, Borough Engineer
of Hornsey, and subsequently a communication
was received from Sir George Gibb, the chairman
of the Road Board, which resulted in the holding
of a conference representative of the interests
concerned, at which Sir John Wolfe Barry, k.c.b.,

the chairman of the Engineering Standards Com-
mittee, presided. The appointment of a Depart-
mental or Sectional Committee to deal with
the matter followed the presentation of the reso-
lutions of the conference to the Main Committee,
and the specification published this week* is the
first of the reports dealing with standards for road
material which has been issued.

In regard to the terms used in the Standard
Specification, the term " gauge "has been adopted
to designate the standard group of sizes into which
broken stone is divided, while the term " size

"

has been used for the sub-divisions of the gauge.
The committee is aware that objections have been
advanced against the use of the term gauge to
indicate a dimension, but in view of the fact that
this term is in general use in the quan-y industiy,
and that no more suitable expression has been put
forward, the retention of the term is recommended.
In determining the standard gauges of stone it was
assumed as a basis that the bulk of the material

•Crosby liockwood & Son. Price 38. net.
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should be of the size deshed, and that there must
necessaril.y be some stone below the nominal size,

and some' above, and that the proportion of these

two last-named constituents, though limited in

amount, must be sufficient to allow of compliance

with the standard specification by most of the

quarries. As regards what may be described as

the " most deshed size," it was agreed that an

allowance in greatest length above and below the

standard gauge was necessary to meet the require-

ments of the quarries, and that at least 65 per

cent by weight of the material must comply with

this stipulation. The maximum amount of

smaller material was limited to 15 per cent of the

bulk, and the maxhnum amount of material,

having a gi-eater length than that contained in

the 65 per cent, was limited to 20 per cent. The
standard now put forward can, it is felt, be met
by the majority of the quai'ries, as material of

the proportions now asked for is already being

supplied. Thus in the case of 2-in. gauge broken

stone, the stone that is now being supplied from

the Leicestershii-e and Guernsey quarries as li-iu.

gauge, fully complies with the requirements of the

proposed standard 2-in. gauge, and it accordingly

appears to the committee that the difficulty \\-hich

was at first experienced in arriving at a standard

which would be acceptable both to the surveyoi-s

and the quarry owners would be met by a simple

alteration to the nomenclature at present being

used to describe the gauges of broken stone.

Mechanical

Filters and
Micro-organism

Troubles.

The economical working of the

meehauical filter depends largely

upon the length of it-s working
period between the times of

cleaning ; hence, any fresh light

as to the reasons of clogging, and any demonstra-

tion of a method whereby the periods of working

may be extended, become extremely valuable. The
most obvious cause of filter clogging is the sus-

pended matter present in the raw water, and
although it cannot be said that the possible effect

of micro-orgiauisms is altogether overlooked, it has

generalh' been assumed that the degree of clogging

varies with the degree of turbidity of the water.

Mr. H. Storer has shown in a paper read Isefore

the American Waterworks Engineers* that this is

not always the case, and he is of opinion that when
the turbidity is low a different kind of clogging.

due to the action of micro-organisms iipon organic

matter, takes place under certain conditions. Thus,
while a high degree of turbidity in the water of

the Ohio River produces clogging of one kind, a
low turbidity in wann weather produces a trouble
of its own, the sand on the filter surface being
clogged with micro-organisms and with matter of

an indeterminate form due to the action of micro-
organisms. It was shown that the clogging varied
according to the number of micro-organisms present,
and that when these organisms had been killed or
removed the periods of working were considerably
lengthened. The author appears to be of opinion
that it would not set matters right to sterilise the
filter, though it is not clear that the efforts made
to do so with powdered hypochlorite were carried
out on the right lines. Better results were, appa-
rently, ohtained by Mr. J. W. Ellens, of Cincinnati,
with hypochlorite solution. For one thing, the
powder would itself be a nuisance on the surface
of the filter, though it might be washed out ; there
is a cousidei-able difference between applying hypo-
chlorite accurately and continuously in 'a solution
and throwing powder into the filter. If the steri-
lisation of the water before filtration produced
longer runs, it seems to point to the fact that the
filters were being clogged by the fine suspended
matter and the micro-organisms as they came dawn
rather than by the action of organisms present :n
the filter, in which case it would be, naturallv, of
little use to sterilise the filter.

' See last week's SnKVBrOR, p. 297.

<'><k„~„M «„,„„„ Mr. F. R. Hardnig Newman,
Cheap Cottage

t ^i, t-. ^ t i

Buildine * member of the Departmental
Committee appointed by the

President of the Board of Agriculture, in a letter

for publication, says his experience during the wide-
spread inquiries he and his committee made makes
him sceptical regarding alleged cheap cottages. On
the many tours the committee took to all parts of

England, wherever they were shown very cheap
houses—those, for example, built at £150 each in

pairs, or £200 single—they found that either the

builder had become bankrupt or would not repeat

at the price, or that many extras, which should

have been included, were omitted. For example,

in the case of some cheap concrete cottages they

learned that no charge had been made for sand and
gravel worth 5s. per ton on the spot. Others were

so small that neither the Local Government Board
nor the Board of Agriculture would have passed

them.
Where cheapness was mentioned Mr. Newman

considers that the cubic content should be stated

to enable one t« judge whether the claim is

acceptable. He states that he recently saw plans

of some nice cottages estimated to cost about £320
per pair, but as the cost averaged 5d. j^er cubic foot

they were not particularly cheap. The committee's

report suggested a minimum-size cottage of about
10,000 cub. ft. Mr. Newman understands that the

Board of Agriculture have practically adopted his

committee's report as to the future standard, and
it is therefore, he suggests, useless for public autho-

rities, having obtained the consent of the board to

their building schemes, to submit plans for approval

not conforming in essentials to the findings in the

committee's report. He considers that the cottages

should be healthy and presentable, as the appear-

ance of a residence undoubtedly influences the occu-

pants. His belief is that concrete in the hands of

experts might be made a success, but that the

employment of such experts to build concrete cot-

tages in country villages would have the effect of

materially increasing the cost. Mr. Newman urges

the necessity for longer loans for public bodies or

private persons willing to tackle this great and
prcs'^iug problem.

The Engineer's
^^ "^^*^*^^ *" define in words the

Responsibility. ^''^P^ ^^ his pn.fessi.m, the engi-

neer would almost inevitably
turn to the classic definition in the Constitution of

the Instittitiou of Civil Engineers for inspiration.

The ponderous wording in which this definition is

couched, however, does not appeal to every taste,

as appeal's from the rather characteristic American
description of an engineer as '" a man who can do
well for one dollar what any bungler can do after

a fashion for two." Although, perhaps, lacking in

elegance, this is very good in its way as emphasising
that phase of the work of the engineer which is

summed up in the word economy. In a lectuio
on " The Duties and Responsibilities of the Engi-
neer," which he delivered recently before the
students of highway engineering at Columbia
Univei-sity, Mr. \V . W. Crosby took these defini-

tions as a text. The lecture was in eft"ect. a vei^
good homily to young engineers on the importance
of attaining efficiency. "A true scholar never ceases
to learn " is a maxim which is peculiarly applicable
to the engineering profession. It is the greatest
mistake to think that the expiration of the days
of studentship or pupilage marks the ending of any
necessity for study. On the coutrar^^ the young
engineer would be well advised to read' and
thoroughly master the various contributions to the
literature of those subjects which most closely touch
his work. Again, the engineer who rises to a re-
sponsible position will require considerable powei-s
of organisation. He should be a director and con-
troller ; but it is a great mistake on the part of his
employers to expect him to attend personally to
every little detail of the work. One of his chief
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rcs[K)nsibilities is the drawing of the specification.

]\Ir. Crosby had a good deal to say in regard to this

matter, and wc entirely concur in his view that
specifications cannot be too clear nor too definite

upon every detail which can be seen concerning the
works from the time of advertising for tendere to

the time of final payment. A great deal of trouble
to all parties may be averted by well-drawn specifi-

cations, and a thorough understanding that the con-
tractor is to carry them out in letter and spirit.

Dulverton
Next to the gentlemen who

Surveyor and ™''^® ^^'-' *<^ slo'^l^ '" ^^^^^

the Hustling t^"^f t,lio municipal surveyor

Councillor.
'^^ reckon upon the gentle-
man who is much too hasty

in some things. The district surveyor to the
Dulverton Eural District Council, Mr. W. E.
Groves, confessed at the council nieetinj,'

recently to having been " taken aback " on
seeing upon the agenda a notice in the name
of Mr. John Kingdon, in Ihc following terms :

" To
move a vote of censure on Mr. Gi'oves, district

surveyor, for neglecting to carry out the instruc-

tions of the council given him at the last meeting
to repair the Kiiisford-road, Exmoor. " Mr.
Kingdon had not apparently troubled himself to

ask the cause of the delay, but had proceeded in

the good old .JedbiU'gh fashion of condemning
first and trying afterwards. The explanation was,
as a matter of fact, so simple that a child would
have understood it ; it had relation to the difficulty

in the rural districts of obtaining for road work
the labour that is so much in demand for

agricultural purposes at this peritxl of the year.

This having been tai'dily borne in upon the con-
sciousness of Mr. Kingdon, that gentleman said

he " would be glad to witbdiaw the jH-oposition.
"

The cliah-man told him that " the council realised

the difficulty, and accepted the explanation,"
wliich, as reasonable men, tiie.y were, of course,

bound to do. Even so it cannot but be discon-

certing to an officer to find that his co7istantly

accumulating anxieties may be, as they were in

this instance, supplemented by the threat of a
vote of censure with respect to a matter in whicii

his personal res|}onsibility has less of actuality

tlian that of individual councillors themselves.

T!ie Resolutions

of the Third

Road Congress.

Our i eports of the discussions

at the recent International Road
Congress having been concluded
in last week's issue, it now only

remains to notice the " communications," sum-
maries of which will appear in future issues. On
another page of the present issue the reader will

find some brief notes which we have made
on the resolutions passed by the Congress. It

is easy to be wise after the event, and it is in no
spirit of carping criticism that we have sought to

show how, here or there, the congress failed to rise

t-o the occasion, and have drawn attention, in other
casies, to vagueness or inconsistency in the wording
or the spirit of particular resolutions or parts of

resolutions. Of some few of the resolutions it may
be said that they tend to hamper rather than to

facilitate the exercise of judgment on the part of

the responsible engineer, and in other cases the
view taken seems to l>e somewhat narrow. But on
the whole the series of resolutions must be regarded
as marking an important advance, and they serve
as the outward and visible sign of the activities

which produced the valuable reports which are the
chief fruits of this gigantic undertaking.

* * *

The Death of
With the death of Mr. Charles

Mr. Charles Jones.
^""''^ ^^^° municipal engineering
professi<ni generally loses a pro-

minent and distinguished memlser, and the Insti-
tution of Municipal and County Engineers, in par-

ticular, loses a nicmbor who, for his years, his

prolonged good work and his tnilypatcrnal afl'cction,

must live in its annals as one of its best-regarded
and venerated "fathers." And by his demise we
ourselves lost an ever-to-be-regretted personal friend
and helper. Ealing, the district with which he
was so long associated that he saw it grow, under his

professional c<ire, " from village to corporate town,"
can never forget him, for he leaves to it many a
lasting monument of his skill, his industry, and his
foresight. Death came to him before he could
adorn the distinguished office which his townsmen
had conferred upon him, but not before he was able
to look back on a long life well spent, and crowned
with success which was lovingly recognised. " Well
done, good and faithful servant!

"

/Esop Modernised. ^ .^ Municipal Engineer, whose

Fable II
Lines had been cast in pleasant
Places, took to himself a Pupil,

expecting thereby to gain not only much Kudos
but no little assistance in the trying Work of his

Office. It befell however that the Pupil, nurtured
in the lap of a fond but foolish Mother, was a
born Fool to an aggravating extent, and speedily

became a shai-p Thorn in the Side of his Master.
Vainly did the Engineer strive against the stern
Decides of Heredity and the terrible Results of pam-
pering Environment. Vainly did he strive to plant
some Seeds of Knowledge in a steriLe Soil, if only by
the inculcation of a few rudimentary Axioms and
Postulates. Nightly did he lie awake and turn his

heated Pillow. Daily did he fret and fume, coax
and cajole, bully and threaten, animadvert and
curse—all to no Purpose. It happened one day

—

the Staff being short-handed, owing to the prema-
ture Decease of a Grandfather and two Aunts
necessitating the customai-y Ceremonies of Inter-

ment and a decent Following — that the Engineer
was perforce compelled to utilise the Services of

his Pupil in the Survey and Computation of two
small Parcels of Land. Take these Poles, he said,

and this Chain, and these Arrows, hie thee to

Parmenter's Plots and measure what is set forth on
these Approximate Tracings. Requisition on your
Way the services of a Mud Pusher, and return
before Sundown with your Notes in order that
they may be plott^ed ere the Office shuts. Now, in

(he said Survey it was necessary to lay down certain
Right Angles on the Field, and the Pupil had been
laboriously instructed in the Method of setting
them out with the Chain. The Sun was on the
Verge of the Horizon when he returned, flushed
with Triumjih andYouthful Ardour. Plot uowyour
Notes, said the Chief, and I will mount the adjoin-
ing Stool and keep watch upon your Dexterity.

Straightway the Pupil pinned down a Sheet of

Whatman, seized his Pencil, and set down his Base
Line. But alas, his Angles were all awry, for his

Tie Lines worked not in, and fudging was impossible
beneath the vigilant Eye of his Chief. Long he
gloomed over the Board and at last, with a Sigh of

Despondency, he threw down his Pencil. They
won't come right, he muttered. And the Chief
gently took from him his Notes, and asked him then
concerning the right Angles. I worked according
to the Proportions laid down in the Books for their
Offsetting, replied the Pupil. And what are the
Proportions ? cjueried the Chief. Two, three and
four, replied the unhappy Youth : and the Chief
arose in honest Anger and smote him, calling him
Words that had long been foreign tc his Tongue.
And that same Night, the Chief wrote to the
Mother of the Pupil, saying to her, in the Words
of the Persian Poet, Saadi, the Writer of the
inimitable Gnlisfan: Take back thy Son. I have
given Instruction to him, peradventure he might
become a rational Being, but he grows not wise,
and he has wellnigli made a fool of me. Moral.

—

Where innnfe Capar.ltii in there, Education may make
snmr Impressinti ; hit vn Furhisher can polish Iron
of a. had Temper.
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Housing and Town Planning.

LOCAL GOVERNMENT BOARD REPORT.

The administration of the Housing of the Working
Classes Acts and the Housing and Town Planning Act
forms the subject of a Blue-book issued last Friday

by the Local Government Board. [Price 7d.]

The board think it may fairly be claimed that the

result of the passing of the Housing, Town Planning,

&c., Act, 1909, has been to kindle a very remarkable
activity on the part of a large proportion of the local

authorities, which in its turn has tended to some
extent to cause owners of small property to take a more
enlightened view of their responsibilities to their

tenants. Although they cannot pretend to be com-
pletely satisfied with the progress which has been made
in the direction of the provision of new houses by local

authorities, particularly in the agricultural areas of

rural districts, they gladly note that there has been
a good deal done, and that if allowance is made for

the fact that this is a form of municipal activity with

which many local authorities are only just beginning
to be familiai-ised. and which is beset with some special

difficulties, the results are by no means discouraging.

PBIVATE ENTEEPEISE.

It is recognised by the board that in England and
Wales private enterprise has always been, and, so far

as can be foreseen, will continue to be, the main source

of the provision of houses for the working classes. It

is only in those places where private enterprise has
failed to provide such houses, or has failed to provide
them for a certain class of workman, that the local

authority is required to step in. Figures are not
available to show the precise proportion of the new
houses suitable for occupation by the working classes

built in any one year by private enterprise and by
local authorities respectively, but it is asserted that,

of the 5,528,108 dwelling-houses shown in the report
of the Commissioners of Inland Revenue for 1912 as
exempt from inhabited house duty, not more than about
15,000 have been erected by local authorities under
Part III. of the Act of 1890.

" The fear has sometimes been expressed," the board
observe, " that any activity on the part of local

authorities in the direction of house building would
bring private enterprise to a standstill, and that not
only in the particular area in which such building took
place. In view of the figures quoted above as indi-

cating the relation between the number of houses
provided by private enterprise and of those built by
local authorities, apprehension lest private enterprise
should be checked in any serious degree by the
activities of local authorities can be readily understood,
and we have on various occasions and in different ways
endeavoured to satisfy ourselves that there had so

far been no such check.
" As we have already stated, it is only where

private enterprise has failed that the local authority
are required to take action in the direction of building,
but cases are not wanting to show that where this
position has been found to exist, and the local authority
has built, private enterprise has been stirred again
into action. In other cases the mere threat of action
by the local authority has been sufficient to awaken
private enterprise to do what was necessary.

" Another effect of building by local authorities
would seem to be the raising of the standard of build-
ing by the private builder. If his houses are to
compete with those erected by local authorities they
must compare not unfavourably with them both as
regards accommodation and appearance.

" Another indirect advantage accruing from the
consideration by local authorities of the question of

becoming liouse builders is that they learn perforce
the difficulties which have to be encountered by private
builders in complying with local by-laws which are
either not up to date or not quite suitable to the
circumstances of the particular rase. We have
occasionally been somewhat surprised at the disregard
of certain local authorities for the by-laws which they
enforce in the case of other buUders, and we have found
it necessary to point out that either the by-laws must
be amended or they must be complied with. In the
result applications for approval of amended by-laws
have often been made to the general advantage."

LOCAL AtTTnORITIES' ACTrVITY.

The board add :
" We are glad to be able to report

that an increasing number of local authorities are

realising the responsibilities which the Legislature has
cast upon them in regard to the provision by them
of houses for the working classes. Thiis, during the
year to which this report relates, we sanctioned the
borrowing by sixty-nine local authorities of sums
amounting in all to £403,158 for the purpose of pro-
viding dwelling-houses for persons of the working
classes under Part III. of the Act of 1890, as against
£229,151 sanctioned in the previous year. This sum
of £403,158 represented the estimated cost of, approxi-
mately, 279 acres of land, 1,880 dwellings or tenements,
and incidental street works, drainage, fencing, &c.,

and £59,557 of the total was for the purchase of

40 acres of land and the erection of 331 houses by
rural district councils. The rent proposed to be
charged varied from 2s. to 10s. per week, the former
sum representing the rent proposed to be charged for

a few two-roomed tenements at Cambridge."
Full particulars of the loans sanctioned during the

year are given in an appendix to the report.

In addition to the loans actually sanctioned during
the year, numerous applications for sanction to loans
were under the board's consideration at the end of

the year, the total amount included in these appli-

cations being, approximately, £250,000 in respect of

urban authorities, and £110,000 in respect of rural

authorities.

TOWN PLANNING.
The board report with satisfaction that there has

been a forward movement of a decided character in

favour of the ideas involved in town planning. " There
can be little doubt," they say, " that what is now
being done at comparatively trifling expense both
under town planning schemes and in consequence of

the possibility of such schemes to secure amenity and
convenience in the laying out of land will be a source

of lax'ge ultimate saving to the community in many
directions."

THE BIRMINGHAM, ROCHDALE, AND RriSLIP-NORTHWOOD
SCHEMES.

So far the schemes which have come before the
board have been chiefly concerned with tlie laying out
of the main routes of communication through and from
the areas dealt with ; with the provision of open spaces

;

with the limitation of the number of houses which may
be erected upon any particular area ; with the careful

setting back of the building lines so as not only to

secure abundant air space but also to enable road
widenings to take ]ilace hereafter at the minimum
cost should unforeseen circumstances render these

necessary ; and with the restriction of factories and
similar buildings to particular areas, and the setting

aside of particular sites for public purposes. "In
the first three schemes made by local authorities (viz.,

two Birmingham schemes and a Rochdale scheme) the

authorities did not," the board remark, " attempt to

regulate or control b.y the schemes to any great extent

the architectural features of the buildings to be
erected ; and whilst this omission has, no doubt, been
a source of regret to architects and others who had
been hoping that tliey would be able to bring about
some improvement in this direction as the result of

the Act, it is questionable whether the local autho-
rities are not wise in leaving these matters, upon which
corporate opinion might not be entirely satisfactory,

to individual judgment and concentrating their efforts

upon matters upon which they are clearly competent
to decide. In the scheme made towards the end of the
year by the Urban District Council of Ruislip-Nortli-

wood, some provisions are included in regard to archi-

tectural matters, and these will receive our very care-

ful consideration."

It is pointed out that procedure by means of a town
planning scheme has a great advantage, for the pur-

pose of laying out a large area of land, over procedure
under the ordinary by-laws as to streets and buildings,
inasmuch as it is possible, while fully providing for

through communication and the convenience of areas
outside the scheme, to deal with the particular area in-

cluded in the scheme freed from the restrictions which
provisions intended to be of general application must of

necessity impose. On the other hand, the board admit
that the popularity of town planning is not without
its dangers, one of the most obvious of these being,

perhaps, the tendency, on the part of local authorities,
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to avoid the trouble, delay and expense said to be
involved in making a town planning scheme by making
arrangements with individual landowners outside the

Act.
GENEBAL PKOVISIONS.

In their last report, in referring to a conference in

July, 1911, organised by the Institution of Municipal
and County Engineer.s, the board stated that "the
great variation in the opinions expressed on many
points of a practical nature would seem to show that

the time has not yet arrived at which it would be pru-

dent to attempt to lay down a complete code of general
provisions for insertion in town planning schemes sub-

mitted to us for approval. The question of prescribing

such general provisions under sec. 55 of the Act must,
we think, be deferred further until experience has been
gained in reference to the desires and aspirations of

local authorities on the various subjects which may
be dealt with in schemes." The board feel that the

view thus expressed holds good at the present time.
" Four schemes have been made by local authorities.

The two schemes made by the corporation of Birming-
ham follow very closely the same lines, but the other

two schemes, prepared by the Corporation of Rochdale
and the Urban District Council of Ruislip-Northwood,
are of quite a different character from the Birmingham
schemes and from each other. These schemes will

form very helpful guides to other local authorities in

the preparation of other schemes, but they su;-'gest,

by reason of their varying character, that there nmst
of necessity be a considerable degree of variation in

the method of dealing with problems of a similar

nature, and that it would be unwise on the part of

the central authority to endeavour, by means of general

provisions, to stereotype the method of dealing with
any problem which is open to several reasonable
methods of solution."

SCHEMES APPBOVED.

Up to the end of March, 1913, authority had been
given by the board for the preparation or adoption of

thirty-three schemes by twenty-seven local authorities,

embracing a total area of more than 50,000 acres. Con-
cluding their report the board observe that, on a

general survey of the operations of local authorities

xinder Part II. of the Act of 1909, in regard to town
planning, they cannot but express their satisfaction

at the great interest taken in the subject, and the very
substantial progress made in giving practical effect to

the intentions of that part of the Act.

Manchester Town Hall: Proposed Extension.

—

It is proposed to enlarge Manchester Town Hall, one
of the finest municipal buildings in the country, by the

addition of a building nearly as large as itself. The
present town hall covers 8,600 sq. yds. It was built

thirty years ago at a cost of more than a million

pounds, and £750,000 is spoken of as the probable
cost of the proposed extension.

Thumb Notes of Some Australian €ltles From a

communication recently received from an Australian
correspondent we take the following passages

:

Durban is a fine city in many ways—very clean, wide
streets, fine climate, extensive harbour, and pretty

surroundings. A great deal of municipal labour is

done by gangs of convicts under charge of warders,
which fact accounts for the great cleanliness of the
sidewalks and streets. The town hall is quite a
modern building, very well placed and of effective

design. Rickshaws are the popular conveyances
apart from the electric trams. ... As a city Mel-
bourne is a credit to her designers, and is a most
comfortable place to get about in. The spacious
streets and sidewalks accommodate the folk at most
crowded times, and an excellent service of cable tram-
ways connects all the suburbs with the city. An
interesting place to visit is the PubUc Library and
National Gallery, the dome of which is constructed
of ferro-concrete, and is the largest example of that
type of building in Australia. . . . Sydney is a very
crowded, closely packed city, where the pushing and
hustling remind one of Fleet-street at one o'clock
on Saturday afternoons. Narrow, crooked streets
and pathways, and heaps of dust weary the visitor,
and he is glad to board a ferry boat and to go to
one of the harbour beauty-spots. The harbour is a
most beautiful place, of huge area, with numberless
inlets and bays. . . . Brisbane is laid out on modern
lines, and is in its infancy, possessing few features
out of the ordinary.

DEATH OF MR. CHARLES JONES.

EALING'S "GRAND OLD MAN."

With very deep regret we have to announce the
death, wliich took place on Sunday last, after a few-

hours' illness, of Mr. Charles .Jones, m.insi.c.e..
P.S.I. . one of the oiiginal founders and a past-
president of the Institution of Municipal and County
Engineers. Mr. Jones' retirement from the office of

borough engineer and surveyor of Ealing, after fifty

years' service, and his selection as mayor-designate
for the borough, were, it will be recollected, announced
in these columns only a month ago, and his unex-
pected demise will come as a shock to a wide circle
of friends.

Mr. Jones was one of the few who in March, 1871,
took part in the meeting held at the office of the late
Mr. Lewis Angell—whose passing away it was our
sad duty to record in March of last year—to discuss
a proposal for the formation of an association of

The Late Me. Chaeles Jones.

municipal and sanitary engineers and surveyors.
An association of that name came into existence some
two years later—on February 15, 1873, to be precise
—and the inaugural meeting was held some two
months afterwards at the Institution of Civil Engi-
neers, Westminster. At this gathering, at which Mr.
Angell was elected president, Mr. Jones was selected
as the hon. secretary of the new body, a position
which he filled up to the time of his death.
Born eighty-three years ago, Mr. Jones was a

native of Suffolk. He went to live at Ealing about
sixty years ago, and after practising as an architect
in the district was appointed first surveyor under
the Ealing Local Board. He retained his office

during the successive changes of the local authority
to the status of district and borough council, and
dealt with the municipal development of Ealing in
a book he wrote bearing the title "From Village to
Corporate Town."
The interment took place on Wednesday at the

City of Westminster Cemetery. Hanwell, following a
service at St. Mary's Church, Ealing.

Waterproofing of Reservoifs.—The Gloucestershire
County Council have specified Pudlo, the powder which
makes cement waterproof, for lining reservoirs.

Street Sweeping.—Judging from the continued
repeat contracts that the bulk of the borough councUs
seem to place with the firm, we imagine that Messrs.
Archer have a very good article in their chemically
treated bass for ordinai-y hand-sweeping brooms.

Hoo's Pooh-Bah.—Mr. Henry G. Davies, of Hoo,
near Rochester, is not only master of the Hoo Work-
house, but is relieving officer, vaccination officer, deputy
registrar of births and deaths, building surveyor,
sanitary inspector, treasurer to the Hoo Institute, and
licensed reader at the parish church.
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Institution of IVIuniolpal and County Engineers.
TOWN PLANNIKC CONFERENCE AT GREAT YARMOUTH.

Following tlie I'l^i't'eJiugs repoited in last week's
issue, the following paper was considered at the tow-n
planning conferent^e held in connection witli the recent
annual meeting of the Institution of Municipal and
County Engineers at Great Yarmouth:—
THE BIRMINGHAM TOWN PLANNING SCHEMES

AND NOTES ON THE PROCEDURE
REGULATIONS.

By Henry E. Stilgoe, m.inst.c.e.,

City Engineer and Surveyor of Birmingham.

IProm Fluto hij }yhiaoch & Sons, nyliain.]

In Birmingham the unbuilt-upon area to-day is

about 24,000 acres out of 43,537 acres, being 55 per
cent of the wliole. Before extension it was 3,481 out
of 13,477 acres, or about 26 per cent. . . .

QriNION, HAKBOENE AND BDGBASTON SCHEME.

The Quinton, Harborne and Edgbaston town plan-
ning scheme embraces an area of about 2,320 acres. . . .

For the most part it is unbuilt upon, and is agricul-

tural in character. Of the total acreage about 370
acres cannot be built upon, it consisting of golf links,

parks, playing fields, roads, &c. The main feature in
the development of the district will be better communi-
cation by means of arterial roads and better means
of transit. At the present time it may be said that
there is only one main road connecting the village
of Quinton with the city, and that is on the extreme
northern boundary, tlie other roads being merely
country lanes. Tlie scheme provides for making arte-
rial roads. These are streets Nos. 1 to 23 inclusive.
Speaking generally, they provide two arterial roads in
an easterly direction from Quinton village on the west,
a portion of the Ring road (which will be described
later), and a road to open up the central valley in
Quinton, and to provide a communication between
the Oldbury district (on the north of the Halesowen
main road) and the Ring road.

It is proposed to construct these streets, which vary
in width from 100 ft. to 45 ft., in accordance with the
sheet of cross-sections accompanying the scheme. . . .

It is unneee.ssary here to describe eacli road in detail,
but it will be of interest to call attention to the street
section A2, which provides space for a tramway laid
on sleeper-track construction outside the carriageway.
This form of tramway construction is not only much
cheaper in first cost, but also saves very heavy expen-
diture in maintenance The scheme and the estimates
lirovide that the corporation shall construct, wholly
at their own expense, the new streets Nos. 1. 6, 7, 8, 9,
17, 21, 22 and 23. The remainder of the streets Nos. 1 to
23 inclusive are also to be constructed by and(inthc first
ease) at the cost of the corporation ; but eventually they
are to he paid for by the owners of any land deriving
benefit from such streets, the contribution from any

owner not exceeding .113 10.<. per yard of his frontage.

In tlie majority of cases the estimates provide for a
contribution not exceeding £2 10s. per yard run of

frontage, the owner giving up the land necessary for

the construction of the street. The length of propo.sed
]iew arterial streets is about miles 1,474 yds, and the
length of existing highways to be widened is 3 miles
1,432 yds. . . .

[Another sheet of street cross-sections whicli accom-
panied the paper, but which is not reproduced here,

showed the sections in accordance with which it will

be permitted to owners of i>roperty to lay out and con-
struct new streets in the area in accordance with the
provisions of the scheme.]

It will be observed that what one may refer to as
'owners' streets" are to be laid out on such sites as
shall be required by the corporation. This is very
important becau.se if the corporation had no control
over the sites (direction) of the streets it might happen
that a street primarily intended merely for estate

traffic might become a street for through traffic, in
which case the width and method of laying out would
not be suitable. In this connection the position of

the corporation is strengthened by clause 9 by which
they may require the owner of an adjoining estate to

deposit plans showing the proposed development of

his estate, so that a road on one estate may be made
to fit in with the development of an adjoining estate.

The cross-sections shown on sheet B allow of a con-
siderable reduction in the cost as compared with that
of streets constructed in accordance with the standard
cross-sections now in force within the city. The usual
requirements are that in a 50-ft. street there be a
carriageway of 32 ft. in width and a paved footpath
9 ft. oil either side; in a 42-ft. street a 26-ft. carriage-

way with an 8-ft. jiaved footpath on either side; aiidina
oii-'it. street a 22-ft. carriageway with a 7-ft. paved foot-

path on either side. The cross-sections in accordance
with sheet B provide, generally speaking, for a car-

riageway only 18 ft. wide, which may be modified to

14 ft. in the cases of sections B3 and B4, provided the
street does not exceed 200 ft. in length, and modified
to 8 ft. in the case of section B5, provided that the
street does not exceed 100 ft. in length. The require-

ments in regard to tlie sizes of kerbs and channels
are also reduced, and the footpaths may be of gravel,

wliich also reduces the cost of construction. The
author is of opinion that 18 ft. is the minimum width
to which these carriageways for through traffic should
be constructed, particularly having regard to the

greater use of the streets by fast traffic, and to the
fact that drivers of vehicles will not keep near the
kerljs. When two vehicles are jiassing in a carriage-
way of 18 ft. in width there is very little space for

a cyclist between the two vehicles. As the cost of a
street varies according to the amount of earthworks
and sewage works to be carried out, it is difficult to

compare the cost of one street with another; but
assuming that the earthworks and sewage works are
equal in each class of street, there is a saving, by the
adoption of the cross-sections shown on sheet IB of

i£l 13s. per yard run in the case of 50-ft. streets, and
£1 5s. per yard run in the case of 42-ft. streets. This
should be a considerable relief to the persons laying
out the streets. The scheme provides for the stopping
up and diversion of various footpaths affected by the
scheme. . . .

IHE EAST BIRMINGHAM SCHEME.

The area covered by this scheme is 1,443 acres in
extent. . . . The area included in the scheme is, for

the most part, undeveloped.
The main objects of the scheme are to direct and

assist the development of the district by widening
existing roads and constructing ncv.' ones, by alloca-

ting certain areas for dwellings (with regulations as
to building density, &c.) and other areas for factories,

and by providing open spaces, allotments, &c.
The street widenings and new streets provided by

the scheme are numbered 1 to 21 inclusive. . . .

The scheme and the estimates provide that the cor-

poration shall construct wholly at their own expense
streets Nos. 1, 2, 3, 4, 5, 6, 7," 10, 11, 19 and 20, and
portion of street No. 8. The remainder of the streets

will be made by the corporation, also at their own
cost, in the first instance, but ultimately at the cost

of the owners of any land deriving benefit from such
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streets. As in the Quintoii soheme, the coutribiition

from any owner will not exceed £3 10s. per yard rim
of his frontage, and in the majority of cases the esti-

mates provide for a contribution not exceeding £2 10s.

per yard run of frontage, the owner giving tlie land
necessary for the construction of the street. . . .

The total length of the proposed new streets within
tlie scheme is about 3J miles, and the lengtli of the
widenings of existing streets is about 3 miles. . . .

With regard to the dwelling houses which may be
erected within the area of tlie scheme, the number on
any 1 acre shall not exceed twenty. As to the average
number of liouses on any land unit, it is proposed,
having regard to the local conditions, that this shall

not be uniform throughout the area, but in certain

portions of the area tlie maximum number .shall be

are shown upon the map. In addition, it is proposed
to purchase for the same purposes other areas—namely,
at Flaxley-road 10 acres, Yardley village 141 acres,
near Coventry-road 1-lJ acres. Allotments are already
well provided for in this area, there being 18i acres
belonging to the corporation, in addition to private
allotments.

SOUTH BIRMINGHAM SCHEME.
The South Birmingham scheme covers an area of

about 7,700 acres, and is on the south-east side of the
city. This scheme is in a still earlier stage than the
North Yardley and Steihford scheme, and the appli-
cation has not yet been made to the Local Government
Board for permission to prepare the scheme, although
the city council has sanctioned the preparation of it,

and the work is in hand. Great as the area is, it was

Qdintox .vnd H.\rbokse Town Plax.nisg Scheme : Street Cross-sections.

twelve houses to the acre, in other portions of the area
fifteen to the acre, and in a few places eigliteen to the
acre. . . .

NOKIK YAHDLBY AKU SIECHFORD SCHEME.

The North Yardley and Stechford scheme covers ;in

area of 3,176 acres. Of this area 2,065 acres are in the
city, and 1.111 in Castle Bromwich. ... As the
scheme is not yet fully developed I am unable to
describe it in full detail. It contains a large system
of arterial roads, the most important of which are:—
A continuation of the 10;»-ft. Ring road from Stech-

ford-lane to Coventry-road ; a 60-ft. road in continua-
tion of Church-road, forming a connection between
Coventry-road on the south and Castle Bromwich
Station and the old Chester-road on the north; a 6U-ft.

road from Yardley-road. through the Yardley village,
and thence eastwards, to form a connection with the
road leading to Nuneaton and Leicester ; an 80-ft. road
in continuation of Hobmoor-road on the west to
Coventry-road on the .south-east, making a connection
iietween Coventry-road and the Saltley district of Bir-
mingham. . . .

There are already open spaces and recreation grounds
within the area, comprising about 20j- acres; tl»»«e

felt that it would take less time in the preparation of

the scheme, and be more economical to deal with it

as a whole.
In the description of these schemes the Ring road

has been referred to, and the author would here take
the opportunity of insisting upon' the necessity of pre-
paring a development plan of the district likely to be
affected by a town planning scheme or schemes. Dur-
ing the preparation of the Birmingham schemes it was
necessary to consider the development of the whole of
the city, and the provision of new and the improve-
ment of existing arterial roads, before deciding
definitely upon the roads in any one town planning
area. A map of the city to a scale of G in. to the mile
was therefore prepared, and upon it are shown the
whole of the existing roads and the proposed new arte-

rial roads. In preparing the town planning schemes
the proposed arterial roads shown upon the develop-
ment map have been provided for so far as the schemes
extend. In this respect one is enabled to plan the
arterial roads with due regard not only to the par-
ticular district but to the surrounding districts which
will be served by such roads. The Ring road referred

to has a length of 24 miles 2 furlongs, and consists

of 13 miles 2 furlongs of street widenings and 11 miles
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of new road. It is proposed to make it 100 ft. in width.

Init in certain small portions of the length which are

built up it cannot be constructed to its full width

until widenings have been carried out. These widen-

ings are not in all cases necessary immediately.

THE lOW'M PLANNIXG PEOCEDUKE KEGDLATIOKS.

Experience has shown that the observance of the

Procedure Kegulations entails an immense amount of

expense, labour and delay. In the framing of the

regulations the Local Government Board was no doubt
very anxious to protect property owners and others

affected, and until trial had been made of the pro-

cedure it was impossible to estimate whether the work
cast upon a local authority preparing a scheme was
excessive or not, and to what extent the procedure

misht be simplified with due regard to the interests

of all parties concerned. It is now hoped that the

Local Government Board will make new regulations.

that the limit.-; of the area of the .scheme should be
ad%'ertised in the public newspapers, and by a bill

affixed at each end of each street within the area.

Another considerable item of expense is that of the
liurchase and preparation of maps. These might well

be reduced in number without affecting the interests

of anyone.

DISCUSSION OF MR. STILGOES PAPER.

Sir .Iames Lemon (.Southampton) said he wished to

lefer generally to some aspects of town planning
under the Act. In the past millions of money had
been spent by local authorities which would never
have been spent if the country had had a Town
Planning Act. They all knew what large sums had
been spent in widening streets and removing slums,
and at what enormous cost to the local authorities.

In the Sheffield paper the cost was given as £20,000

A3.

A4.

Note.—"WTien a street con-

structed in accordance with

this Section is on an em-
bankment it shall have an,

additional width of 2ft. 6m.
of earthwork beyond the
boundary fences on each
side, making- a total width
of 65ft. Oin., aa indicated bj
dotted lines on the diagram
section.

' 9' O M

QUINTON AND HaEBORNE ToWN PLANNING ScHEME : StKEET ChOSS-SECTIONS.

To enable the conference to discuss the subject the

author would call attention to some of the more im-
portant points.

One of the most expensive matters is that of serving
notices upon owners, lessees and occupiers of the land
proposed to be included in the scheme. For this pur-
pose it is necessary to prepare a book of reference.

This, in the case of the North Yardley scheme, cost

about £350. it being necessary to go upon the ground
and make a complete reference by personal inquiry.
The great amount of labour, time expended and the
cost of referencing and serving notices have been the
cause of areas being excluded from town planning
schemes prepared by local authorities. Such exclusion
may be adverse to the best interests of the schemes,
and, in fact, spoil the adjoining areas.

It has been suggested that a book of reference could
be made up from the rate books and voters' lists. In
such case it would be necessary for the Local Govern-
ment Board to specify that such a list would be
accepted as sufficient. The author, however, is of

opinion that individual notices are unnecessary, but

per acre for removing slums. The effect of that

was that his borough (^Southampton) did not want
any more of it, and the removal of slums was
dropped. The advantage of the Act was that it gave
the advantage of town planning outside the

boundary. They never had that before. It was im-
possible to have a bold scheme of town planning
unless they had the power to plan outside the

boundary, and the Act gave the power. He had a case

of three estates adjoining each other; the owners laid

out those estates separately, and some of the streets

were simply culs-dt-sac. This defect was removed by the

Act. It gave powder to the local authority to come
to some reasonable arrangement by submitting a
comprehensive scheme. Another thing which was of

advantage to the owners, and they must look at the

owners' side as well as the local authority side of

the question. He did not agree with what was said

as to making a bit out of it. This Act gave them
power and encouraged them to come to terms with
the owners. He thought if they approached the

owners they would be able to carry out this Act with-
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out very much increarfod cost and they would be

able to show the owners that it was to their advan-

tage to carry out a large and comprehensive scheme.

As regarded the cost to the local authority, if they

wanted something they had got to pay for it. Thi-s

Act would prevent overcrowding, and by limiting the

number of houses to the acre the creating of slums.

He noticed in the scheme prepared by Mr. Stilgoe,

and of which he could not speak too highly, that the

houses numbered from twelve to twenty. That was
a step in the right direction, to be able to lay out

an estate and say there should never be more than

twenty houses to the acre. Another thing was the

increased width of the roads. If they wanted a

healthy town they must have good, wide roads. It did

not necessarily follow that they would lay them out

for traflfic. But they must have more width between

the houses, and by so doing they would have health.

He had the advantage of living in a road with as

nearly as possible 200 ft. between the houses. They
could realise what an advantage that was. Then in

these wide roads means could he provided for the

construction of trams at a much cheaper rate than

at the present time by laying them on sleepers. The
overcrowding of houses on an area was a blot on

their civilisation. He would therefore urge all

local authorities represented at the conference to

lake their courage in both hands and go on. He
would propose a hearty vote of thanks to Mr. Stilgoe

for preparing this very excellent paper. It seemed
a very fortunate thing for the city of Birmingham
that they had got an officer such as Mr. Stilgoe.

He noticed that the scheme i)rovided a ring road of

a length of 24 miles 2 furlongs, on which there were

to be 13 miles 2 furlongs of street widenings and 11

miles of new road. It was proposed to make it

100 ft. in width. Then land in the valley of the

river Cole was allocated tor tlie purposes of r!ver

improvements, playing fields, &c., and would, in

conjunction with the hind on the west side of the

river Cole, form a continuous line of about 162 acres

of parks, playing fields. &c., along the valley of the

Cole for a length of over 2 miles. If the Town Plan-
ning Act had done this it was a great improvement.
Then, in addition, there was a public park of 54

acres, and playing fields of 13^- acres. Another point
which was all important in laying out a scheme of

this kind was that a certain area was located to

the construction of factories. They all knew case-:

where factories had been erected in the neighbour-
hood of residential houses, and the effect which it

had upon property, but if those manufactories were
not a nuisance the adjoining owners could do
nothing.

Mr. H. Gilbert Whyatt (Great Grimsby)
seconded the vote of thanks. He said the contribu-
tion which Mr. Stilgoe had given them was most
valuable, especially taken in conjunction with the
information that he had furnished to the National
Housing and Town Planning Conference in connec-
tion with the conference held this spring. The two
papers together gave them all the information most
of them would need in the preparation of a scheme.
To the National Housing and Town Planning Con-
ference Mr. Stilgoe furnished estimates. His recol-
lection was that the estimate for the main roads on
the two schemes which had received approval
was about £108,000, showing what a big city could
afford to spend for the purpose of laying out new
districts. He was not clear whether "that £108,000
was the actual cost to the corporation after the
streets were carried out or the gross cost before the
frontagers had refunded their £2 10s. to £3 10s. per
yard of frontage. If the latter the cost to the city
would be considerably less when the amounts had
been refunded. He would also like to ask whether
the £3 10s. or £2 10s. was measured for each side of
the road, or was for both sides of the road.
Suppose the owner sold or leased off the back
land and left a strip unbuilt upon. The value
of those .strips of land adjoining the main road
might be less than the frontage charge. Had the
corporation any powers to recover from the ground
landowner any proportion of the cost in that case ?

If the value of the front strip of land, 100 ft. or
120 ft. deep, was less than the cost of street making
it might be left unbuilt upon. In his younger days
he had a similar case. A landowner agreed to pay
when he had sold off the front land. He sold off
the back land, but did not sell off the front land for
twenty-five years, and the corporation were laying
out their money and paying interest all the time.

They could not tiike over tlie land because it would

not have paid them. As to the minor .streets,

which were to be made up by the owners, he

would like to ask if those had been laid out or

left over imtil the estate owner agreed to let out the

estate for building. If these were being left over,

it seemed the main point of a town planning scheme
was to arrange arterial roads, to decide who should

pay for them, and then leave the future to take care

of itself. He was just commencing a town planning

scheme, and they were rather afraid of some of the

regulations. They quite agreed with tlie suggestion

of Mr. Stilgoe as to the cost of preparing the book
of reference. They considered that the number of

advertisements, notices to owners, and maps might
be reduced.
Mr. A. Burton (Stoke-on-Trent) said with reference

to the suggestion in the paper that the serving of

notices should be only upon owners and upon lessees

holding under a term of not less than three years, if

it was possible for tlie institution to make that sug-

gestion to the Local Government Board, and it could

he carried out, it would save them a great deal of

labour. If they came to consider that three or four

years must elapse between the inception and the

completion of a scheme, the position of a person with
three years' ownership of the land would be con-

siderably altered before the scheme was finally

approved. It would mean as they proceeded with

the work that they would have to be continually

inquiring as to the changes of ownership at every

stage, which was a very troublesome and expensive
matter. If they served the notices upon the owners
and lessees of three years' interest and upwards, he
thought that should be sufficient for all the ijurposes

and intentions of the Act. It was quite essential that

the owners and lessees interested in the land should
1)0 fully acquainted witli the intention of the cor-

poration in the first instance. But he wanted to

submit that, having acquainted them with the

.scheme, it was not necessary to serve them with
notices at every stage. If an intimation was put in

the first notice that every subsequent notice would
be published by newspaper advertisement and i^ostcr

it should be sufficient. Having become acquainted
with the fact that a scheme was about to be pre-

pared, the owners would look out for the future

notices. He would like to ask Mr. Stilgoe as to the

minor streets which had been constructed during the
progress of the scheme, and which might not possibly
comply with the by-laws, if any streets had been
constructed of less than the by-law width, and if so.

whether they had had any interim by-laws to legalise

the construction of streets of less width.

Mr. W. Harpur (Cardiff) said he would like to add
his thanks to Mr. Stilgoe for his very valuable paper.

In the paper Mr. Stilgoe made certain recommenda-
tions for the alteration of the lorocedure in connec-
tion with the Local Government Board. He was
going to suggest that it would be a wise thing at

thg end of the conference to pass a resolution that

those recommendations, or any modification which
might be thought fit, be sent to the Local Government
Board for their consideration. He did not think they
did sufficient of that kind of thing. They had their

discussions, but they rarely, if ever, passed a^ resolu-

tion and sent it to headquarters. He did not think
the Local Government Board would be aver,se to con-
sidering a proposal of that kind.

Mr. J. Bryce (Partick) said he concurred, with
the hope that this question of regulations would be
dealt with definitely. As they knew, in Scotland they
had a Local Government Board different from the
English Local Government Board, and they had a

separate set of regulations, he suppo.sed framed to

suit the peculiarities of their own country, and he
was glad to hear that form of resolution of suggested
amendments and improvements should be made.
He would make a further suggestion—would it not
be better for the Town Planning Committee, with a
representative from each district of the in.stitution.

to discuss the suggested amendments or improve-
ments before they presented them to the Local
Government Board .' He supposed what they did in
London would apply to Edinburgh, and that the
Scottish Local Government Board was a branch of

the English Local Government Board.
Mr. T. Adams (Local Government Board) : It is

quite independent. You have Home Rule.
Mr. Bryce: My suggestion remains the same.
Mr. J. Ward (Derby) said he would like to know

the cause of the difference between £3 10s. and
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£2 10s. per yard to frontager.?, and how it wa.s deter-

mined. He noticed in the paper it was stated that

the contribution of the owner would not exceed
£3 10s. Then what did the corporation receive for

its relaxation of the by-laws for the B type of streets ?

He would like to know whether the land for the

widening of main roads was being given. For in-

stance, in some of these permanent schemes the roads
had been widened from 50 ft. to 70 ft. and 80 ft.

Had the land been given there ? Then the point
had been raised as to the recovery of the cost which
the corporation was going to stand out of for some
time while the front land was sold. Then as to the
point raised as to relaxation. If in their scheme
they had observed the regulations of the Local
Government Board they would have been in a much
better position than they were. They went very
much further than the regulations of the Local
Government Board required them to do. They
began discussing set-backs, determining of property,
and so on, with the result that the Local Government
Board were bound to wipe out of their scheme a
portion in an adjoining district council. That was
because they did not conform to the regulations of
the Local Government Board, but went a great deal
further.

Mr. J. A. Webb (Hendon) supported the suggestion
of Mr. Harpur, and would be pleased to second it.

They were constituted as a conference, and he was
of opinion that any resolution they might send to
the Local Government Board would have greater
weight than from any committee.
The vote of thanks having been passed.
Mr. H. E. Ptilgoe, in returning thanks, said he

would endeavour to answer the questions which had
been asked. Sir James Lemon spoke of the number
of houses in the East Birmingham scheme. They
had in that case prepared a zone map, which was
hanging upon the screens, and it was coloured to
show the number of houses per acre. It would be
noticed in this area that no greater number than
twenty should be erected on an acre, and the map
was marked in the various zones showing the aver-
age number of houses which might be constructed.
The light grey showed twelve, medium fifteen, dark
grey eighteen houses per acre. Those were the aver-
age numbers, and at no part, on any one of these
areas, might there be erected a greatex number than
twenty houses. Sir James Lemon also referred to
the factory area. That, as the conference would
understand, was a most important matter for themm Birmingham. '^Tiereas on the western side of
the city they were trying as far as possible, and
they reasonably might, to keep the area for resi-
dential purposes, it was quite certain they must
equally provide factory sites, because factories were
their mam support. Birmingham was not a seaside
town, and they must provide the workers not only
places for them to work in, but places for them to
live in. The ring road had also been mentioned.
It would be quite under.stood that a project of that
Kind was likely to take several years to complete
but the object was to lay down the main lines upon
the plan, so that building development when it takes
place m the neighbourhood of that road might be
carried on so that the scheme was not spoiled in
any way. With regard to the area of land abutting
on the river Cole, the river divided the East Birm-
ingham area and the Korth Yardlev area, and it was
impossible to carry out the one without interfering
with the other. They had simply marked out thi
area tor the important works and recreation purposeswlien the work was carried out. Mr. White hadasked some questions on the estimate. He thought
It was understood that the estimate did not form anypart of the approved scheme. Here they had theactual prtnt of the Quinton scheme as approved

ird[d w%"° ''^""*''" accompanying that, and
t did not form any part of the document, but inthe preparation of the scheme an estimate had

Ls ilrTJ'n
'''' I-^^ll Government Board showing.

nLi f ,1 " ;ea?onably could, what would be thecost of tlie work included within the scheme The

frighten a nc.,^?^"'-f
'^''^' estimates were apt to

hat in o, if«
*"*^°"ty

;
'^«t «-hen it was consideredUiat in quite a small area-East Birmincham-thev

mmZt :'"!'] ' ^'°''%"^^ ^^'^'-^"t' °f town pZmhi/t80,000 in the widening of old thoroughfares n a laro^scheme of 2,500 acres .£100.000 was not a 'large sumfor a scherne which might take twenty-five or evenfifty .years to carry out. Town planning was iiot for

the day, Init for the future, and must include what
was reasonably necessary for the locality. With regard
to the cost of £2 10s. or £3 10s. per yard of frontage,

that referred to each side of the road, and the full cost
was £5 and £7. This £2 10s. was provided for in a
rough-and-ready way. Under the by-laws they pro-

vided for the construction of new streets 50 ft. in

width, but the corporation might reduce the streets

under certain conditions provided that there were 50 ft.

between the buildings. The standard of construction
laid down had been made 50 ft., 42 ft. and 36 ft. They
verv rarely constructed a 36-ft. street; they did under
certain conditions where the street led nowhere in par-

ticular and there was a sufficient width between the
houses. Their general street was 42ft. wide. They
said to the owners that they could demand from them
50 ft., which cost, roughly, £6 10s., or 42 ft., which cost

£5 5s. They reckoned the difference between 50 ft. and
100 ft. to be worth about 25s. per foot forward, and
so they said, if tlie owner would give up land sufficient

to make a road 100 ft. wide, they would only charge
tliem what it would cost for a 42-ft. street. There were
some streets which were not 100 ft. wide, l)ut they en-

tailed expensive works, and in one case a ditch would
have to be culverted. When they did the work and
came to apportion the cost to the owner they would
charge the owner what it was, but £3 10s. and £2 10s.

was the maximum. As to the streets under the B
section, they had not laid out any of those streets at

all. They had left it in the ordinar.v way to the
builders or landowners. They would notice they had
a very important power—the corporation could decide
on the site of a street. That was most important in

this way, because if a landowner desired to lay out
a street in such a manner and upon such a site as

to make a short cut from one highway to another, the
corporation could lay it out of a lighter construction
than the ordinary streets. It sweetened the whole
thing to the landowners to meet them properly in the
matter of arterial roads. As to referencing in the
North Yardley scheme, they had spent £350 in referenc-

ing the area. That was a very large sum of money.
The Local Government Board had excused them refer-

encing small allotment holders. \Miat they wanted
was relief from direct referencing. Some people were
of opinion that it would be sufficient to taking the
voting li.sts and the rate book as sufficient. He would
certainly go further than that, because the rate book
did not, in all cases, give the names of the lessees,

and therefore they could not get the full information
from the rate books. He was of opinion that it should
be sufficient for all purposes, after the plan had been
adopted, for the local authorities to put advertisements
in the local papers and the London Gazelle, and that a
notice should be posted at each end of each street

within the area, and that should be suflicient notice.
An immense amount of money would be saved by that,
and ho was quite certain of this, tliat sufficient notice
would be given to the landowners in that way, and
nobody would be left out. Then, with regard to maps,
he had made the suggestion that they should be re-

duced to three in number. In their East Birmingham
scheme they had seven maps. The cost of preparing
the scheme throughout had been over £2,000. He was
asked if any streets had been constructed of less width
than the by-laws provided during the time these
schemes had been under consideration. He might
say they had not. Tlie Harborne Tenants' estates
streets were laid out with lesser carriageways, but they
were within the by-laws; but they did not anticipate
in any way the East Birmingham scheme during the
progress of the scheme. On the B type of street the
question was asked by Mr. Ward, of Derby, whether
land was given liy landowners for widened streets and
recreation grounds. Agreements had been entered into
with the landowners that they should give sufficient
land to make the 100-ft. streets on the condition that
they were only charged for 45-ft. construction.

Mr. Waed said that in his district they were up
against this question of giving land for wider streets
every day of the week.

Mr. Stilgoe explained that they had special condi-
tions in Birmingham. They had powers under whicli
they could define the frontage line of buildings. They
showed on the plan the prescribed limit to which they
considered that land should be widened, and they
were entitled to take any land between the prescribed
line and the old frontage line. They had to pay for it,

and if that could not be done by arrangements, they
had to go to arliitration.

The President (Mr. J. W.Cockrill) moved "That this
conference of the Institution of Municipal and County
Engineers and delegates of local authorities ask the
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Local Government Board to issue such new procedure

regulations as will simplify, shorten and cheapen the

present procedure in preparing and making town plan-

ning schemes, and that this be forwarded to the Local

Government Board at once."

Mr. Webb seconded the proposition.

Mr. Adams thought the board would be pleased to

receive from that conference any suggestions as to

regulations. He thought, however, that a resolution

of this kind should not be sent up to the board without
any practical suggestions. In preparing those sug-

gestions he would like them to take into consultation

not only their town clerks, but also representatives

of the owners.

Mr. Webb suggested that the Local Government
Board should be asked to receive a deputation.

Mr. K. Alxeeton (Worthing) suggested that they

should consult with the Legal Committee of the Local
Government Board.

Mr. Stilgoe thought the best way would be to send
the resolution asking the board to issue a set of regu-

lations to simplify, shorten and cheapen the present
procedure.

Mr. Harpur supported, and the resolution was car-

ried with two dissentients.

(To he continued.)

THE INSTITUTION'S JOURNAL.

To its announcement of the institution's publica-

tion of its new journal the Newspaper World of the

16th inst. adds the following editorial comment

:

"We note that The Surveyor, the leading journal

of the profession, draws somewhat critical attention
to this departure, but i^rofessional and trade organi-
sations have a way of collectively ignoring their

leading trade journals, while their members indi-

vidually are very glad to make free use of them."

I heartily endorse the views expressed by Messrs.
Boulnois and Hallawell. The revenue of the insti-

tution is derived from its members, and surely it would
only have been business to have given each member
au opportunity of voting "for" or "against" the
recent step taken in respect of the above. Obviously,
this is tlie only fair way to deal with the matter. I

myself entirely object to the new publication provided
the annual volume of " Proceedings " is discontinued.
May I urge upon each member the necessity to express
his views in The Surveyor and Municipal and
County' Engineer, and thereby show, as .some already
have done, that this "new idea" is far from desirable ?

Remember : "The strength of the whole is in the part."
—Associate Member.

.\s one of the younger members of the institution,
after having perused the first two issues of the journal,
I venture to ask the council immediately to recon-
sider their decision and revert to the bouud "Pro-
ceedings," which many members consider the only
return they receive for their annual subscriptions.
Prior to a decision being arrived at favourable to the
change I had the opportunity of discussing the ques-
tion with Mr. T. W. A. Hayward and Mr. E. B. Martin,
both members of the council, and told them that, in

my opinion, the suggested alteration would not meet
with approval by the majority of members. Why not
take a postal ballot, and ascertain whether members
wish the bound volume of "Proceedings" to be re-

tained or the advertisement-cum-journal to take its

place ? I quite agree with the editorial you made
on the subject, and think the institution are taking
a backward step in adopting the monthly journal.

—

.1. H. Drew, engineer and surveyor, Wath-upon-Dearne
Urban District Council.

THE RECLAMATION OF THE RIVER EXE.

The Talbot Gar in South Africa.—A special cable
just to hand from the Johannesburg correspondent of
the African U'orlr/ conveys the news of a very fine run
by a Talbot car in beating the Johannesburg to Durban
express train by forty minutes. There is far more
merit in this feat than is first evident, for the roads
in the colony, lieyond the immediate surroundings of
the cities, are of an atrocious character, being for the
most part mere tracks across the veldt, varied only
by an occasional crossing of a spruit or river bed.
To have been successful indicates that the whole run
must have been accomplished without any mishap or
delay, a fact that emphasises the sturdy construction
and reliability of the Talbot car, and" will serve to
enhance its already high rci>utatinii for arduous road
service.

By Samuel Hutton,
Engineer and Sarvtyor, Exmoath Urban Dietiict Council.

The object of the paper is to bring forward the
general question of reclamation in order to compen-
sate for the areas lost for agricultural purposes by
passing into building lands. The case in point is

the east bank of the estuary of the river Exe, between
Exmouth and Lympstone, a length of about 2 miles.
Reclamation has been successfully carried out further

eastwards during the past century, and some 40 acres
reclaimed about 1820, after being valuable grazing land
for many years, has developed into a large urban
building area, with land, when filled up to a level for
efficient drainage to sewers, that has realised over
£700 per acre. This area is now being rapidly covered
with buildings, and the author thinks that a further
scheme of reclamation might be undertaken. The
portion proposed to be dealt with would have an area
of some 650 acres, and is in the parishes of Littleham,
Withycombe Raleigh and Lympstone.
As regards the engineering side, the author is of the

opinion that the work should be carried out with such
regard to economy that within ten years of the
reclamation the income derived from agricultural
lettings would be sufficient to pay 4 per cent on the
capital laid down. The method of enclosing proposed
by the author is an emljankment some 2 miles long,
formed of clay hearting with dry filling and reinforced-
concrete slopes, and pitched roadway on the top 10 ft.

wide. The principal dimensions of the embankment
would be as follows: Height above present level of
nuid flat, 13 ft. ; width of embankment at foot, 42^ ft.

;

width of embankment at top, 10 ft. ; width of clay
heart at bottom, 30 ft.; width of clay heart at top,
9 ft.; thickness of dry filling, 3 ft.; thickness of rein-
forced-concrete slope, 9 in. with counterforts; sheet
piling, 12 in. by 6 in., 9 ft. below present level.
The cost of the embankment is estimated at £35,000

per mile, and with £10,000 for contingencies, would
bring the total cost to £80,000, or £123 per acre.
The first four years after reclaiming would be de-

voted to warping a portion of the area, and this land
would then be available as rich agricultural land,
while a portion might be filled up for building pur-
poses immediately. The filling would be done by
dredging the river opposite, and would cost about
£300 per acre filled.

It is possible that the question of injury to naviga-
tion would arise on the following points : (1) Whether
the works would alter the course of the river; (2)
whether the abstraction of 650 acres of water-covered
area (at high water) would cause silting up of the
channel to Turf. The first point is, perhaps, open to
argument, but the author does not think that any
serious alteration would take place. As to the second
point, if silting-up did occur, the dredging required
tor filling would keep the channel for niany years,
and the cost of dredging wovdd easily be met out of
the increased value of the filled land.

Wimbledon's Open-air Swimming Bath.—The public
o|>ening of an open-air liatli at Wandle Park, Wim-
bledon, will take place to-morrow at 4 p.m.

Hollow Ferro-Concrete Walls.—Mr. J. S. E.. de
Vesian, of Messrs. L. G. Mouchel & Partners, has de-
vised a new method of ferro-concrete hollow wall con-
struction, which is claimed to be both economical and
more efficient than any method hitherto known. The
wall, which can be made in any thickness from 5 in.

upwards, is formed of slabs .36 in. by 12 in. by 2 in. cast
with a dovetail vertical joint. When the slabs are
being built, as in the manner of ordinary partition
slab work, a ferro-concrete post is built up at the same
time between the two walls, these posts having 36-in.

centres. The forming of the post simultaneously fills

the vertical dovetail joint in the slab, which thereby
becomes part of the post and rigidly ties the two .slab

walls together. The steel of the posts is anchored into

the foundation, and is carried into the beam on top,

thereby giving the same value as in situ panel con-

struction without the disadvantages due to contrac-

tion. Experience has shown that a section of this

wall, erected with slabs manufactured by the Jagger
process, constitutes an impermeable construction, even
with a slab thickness of only 2 in. The wall can be
made up to a width of IS^in. at practically no addi-

tional cost either in material or in construction.

ttt the Exeter Confrress of the Royal Saoi-
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DIRECTION POSTS AND PLATES.

A REVIEW OF CAPTAIN DEASY'S SCHEME.

Towards tlie end of July we received from the secre-

tary of the Koads Improvement Association a copy

of a pamphlet setting forth Captain H. H. P. Deasy s

scheme of sign-posting as submitted to the Organising

Council of the Third International Road Congress m
the competition which was announced before the open-

in" of the congress. This pamphlet was marked

-Confidential; not to be published until awards

announced." and in the covering letter our attention

was specially directed to this point. We have since

received a letter from the secretary of the Roads

Improvement Association pointing out that Captain

Deasy's proposals have been adopted by the council of

the Roads Improvement Association, and stating that

the Press would be asked to give publicity to his pro-

posals forthwith. It is to be regretted that the council

of the Roads Improvement Association have thought

fit to take this course. If the proposals put forward

by Captain Deasy, himself a member of the council,

had lieen endorsed by the council as a whole htfort

they were sent in to the officials of the Road Congress

the matter would lie on a different footing, for it

would have been understood that the entry m the com-

petition was officially and in origin that of Captain

Deasy and, at the same time, practically that of the

Roads Improvement Association. To endorse pro-

posals Avhen they are under consideration in a com-

petition is, to sav the least, an inconvenient procedure.

However, the step has been taken, and the scheme has

already received attention in the daily Press, so that

there is nothing to be gained by reticence on our own

]iart, and we therefore proceed to review the pamphlet

in question.
, , -i

In his preface Captain Deasy points out that it is

not desirable to frame general directions which must

be adhered to in all cases, since exceptional conditions

should be dealt with in an exceptional manner, and a

reasonable amount of latitude be given to local autho-

rities. This is a sound view, and makes it possible

to accept the author's first specific proposal—namely,

that matters relating to direction posts and plates

should be in the hands of a central authority, prefer-

ably the Road Board. As regards the decision as to

the positions in which sign posts should be placed.

Captain Deasy's recommendation is significant of a

good deal: "The exact positions for direction posts

and plates should be decided by competent people^

but not until they have inspected the proposed sites."

The underlying idea clearly is that the " competent

people " would not be persons who would be familiar

with the sites, or who visit them as a matter of course.

As regards the materials of which direction posts

should be made. Captain Deasy does not discuss this

question, merely stating that the material should be

cast iron, and making no reservations with respect

to remote districts or posts on unimportant by-roads

supporting a single arm only. A minimum diameter

of 4 in. is recommended "in order that the posts,

painted as recommended, will be sufficiently con-

spicuous from an adequate distance." The painting

is to be spiral bands of black and white alternately,

each band 9 in. deep. A post 4 in. in diameter is by

no means a conspicuous object in some conditions of

light however it be painted, and Captain Deasy has

misled the point that in buying a wooden post we get

something bigger for our money. A square post is

often more conspicuous than a round post otherwise

similar. In dim light a square post is usually much
more conspicuous than a round one, and in fading

twilight, in moonlight, or when lit by the rays from
the lamp of an approaching vehicle it is much more
likely to show a gleaming or definitely illuminated

surface of suflBcient size to be easily recognised. To
be readily visible in dim light, or in clear moonlight
with black shadows, a post should be painted white,

without any other colour, so that as much of the

surface of it as is in the field of view will be seen as

a whole, and as soon as a strip of sufficient length

is in the field of view it will be recognised as a post.

A post, in fact, should be a post visually, not a series

of bands of black and white which, in a good light,

will be hideous wayside travesties of a barber's pole,

and in dim and doubtful light will be much less" easily

seen than posts painted wholly w-hite. The case is

not on all fours with the use of surveying poles. Sur-

veys are made in broad daylight, and the poles are

painted so as to make them as conspicuous as possible

at short distances, when there is ample time to look

for them, and in situations in which a pole of a single

colour might, for the time being, be of exactly the

same tint and light value as its background. The
recommendation that direction plates fixed to walls

should be surrounded by 9-in. black and white borders

cannot be accepted as suitable either visually or

a?sthetically. It is better, if a uiargin is necessary,

to paint the same area all in white, making the object

visually larger, and giving it the greatest possible

light value.

As regards the choice of names of places and towns

the principles set forth in the pamphlet may be

accepted, subject to the consideration that persons

well acquainted with the locality and surrounding

districts should suggest modifications of the rule based

upon the manner in which the road in question is

mainly used. Places, however small, which are

situated at or near cross-roads and important turn-

ings may sometimes be given the preference, and

the name of an important road is sometimes more

useful than that of a village or town. Very often a

traveller who is not well enough acquainted with the

locality in which he finds himself to select his roads

from the names of the towns and villages displayed

upon the sign-posts might quickly find his way if

directed to an important road, the name of which he

would readily recognise. It may also be suggested, as

pointed out by one of the reporters to the Third Road
Congress, that the name of a very distant large town

is often of little value, and the space could be better

used in giving the traveller fuller details as to his

whereabouts.
The situations recommended at various types of

turnings and cross-roads cannot be criticised in detail.

Captain Deasy shows a fair grasp of important con-

siderations, but he attaches too much importance to

the advantages of using as few posts as possible. It

is sometimes desirable to use two posts rather than

one, even when the one would not lie overloaded with

arms, and it is often convenient to supplement the

main sign-post with small posts, each being placed in

some position in which the post itself clearly belongs

to the particular turning. Similarly, it is sometime.s

advisable to place a direction post with one arm direct-

ing the traveller straight ahead before he reaches the

cross-roads, so that he will not have to jiause in order

to pick the name he wants from a post bearinsr several

arms.
The essential thing is that the traveller shall find,

at a particular spot, the information most needed at

that spot, and the nature of the information required

depends on the lie of the country, upon the nature of

the road system, and other factors, not forgetting tliat

judicious sign-posting may act, to some extent, as a

regulation of traffic. We must distinguish between
the spot which mainly marks a stage on a through
route and that which is uSed as a radiating point for

travellers visiting the immediate neighbourhood.
Beyond this it is essential that certain elements of

uniformity shall be recognised, and, further, as in

the case of tool handles, it is desirable and convenient

to convey further hints by appropriate features of the

posts and arms, and by the way in which they are

placed. Thus, a single arm on a relatively short post

might be recognised as probably pointing to a village

a few miles away, and a similar but taller post, with

an arm of somewhat different shape, might be used
when the turning leads to an important but more
distant place.

As regards the fixing of elaborate route indicators,

this is a matter to be considered apart from the sub-

ject of sign-posting generally. In any case, they

should not be placed where their study will lead to

the impeding of traffic.

Captain Deasy's pamphlet is an interesting contribu-

tion to the study of the subject, but its author cannot
be considered to have shown a masterly grasp of the

situation, and although he has a fair idea of some
of the essential elements of sign-posting, there are

other elements of which he does not take sufficient

account. It is further to be observed that conditions
in the British Isles generally do not seem to be so

fully represented in Captain Deasy's views as are the

special conditions of London and the surrounding
area.

The " Everbrite Fire."—Messrs. Cieorge W^right.

Limited, Burton Weir, Rotlierham. have issued a new
catalogue dealing with their widely-used artistic fire-

places, and particularly with what is now well known
as the " Everbi'ite Fire." Representative suites of

all descriptions are illustrated, and Surveyor readers

are cordially invited to apply for copies of the

catalogue.
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Third International Road Congress.
NOTES ON THE RESOLUTIONS ADOPTED.

It has already been pointed out that tlie congress

itself has largely discounted the importance of its own
resolutions by passing some of them e;i Hoc, though
in other cases individual resolutions were passed
separately. To avoid repetition the reader is now re-

ferred to page 13 of our issue of July 4th, where the

resolutions, as adopted by the congress, voting as a

whole, are set forth in such a manner that the change^
from the text as sent in Ijy the reporter-general in

each case are clearly shown.

1st Question—Planning of New Streets and Roads.

Beiuiuiion (2).—This re.solution does not stand on a

firm basis. The real fact is that the advantage of

having an easy gradient is only one element in de-

ciding what the ruling gradient of a road, or the actual

gradient of any particular length, is to lie, and the

expression " as easy as possible " is meaningless. The
elements determining the gradient are: (a) The physi-

cal character of the country, which may impose an
ab.solute limit, or may leave a range of gradients to

he narrowed down by the other factors ;
{h) the differ-

ence between the cost of the road with one of the

.steeper of the gradients in this range, and its cost

with one of the flatter of tliese gradients; ('.) the value

of the difference between the services rendered by the

steeper road and tho.se rendered by the easier road.

Ifesululion (3).—The expressions " where practicable
"

and "the best possible" indicate that the first part

of the resolution merely amounts to this : That the

advantage of a clear view ahead at bends should be
borne in mind when roads are designed or altered.

liesolutioii (4).—This resolution shows that the con-

gress is opposed to the tramway on the carriageway
except on very wide roads. Probably it is intended
to mean that there should be room for two tracks of

vehicles on both sides of the tramway. It would be
well to employ an expert grammarian in the framing
and amendment of congress resolutions.

lieiolulion (5).—Only on very wide roads can pro-

vision be made for a width nearly equal to that needed
for eight lines of vehicles. The reference to building
lines is welcome. The principle, it will be remembered,
was rejected at the Surveyor Conference at Olympia
jn 1911.

2nd Question—Types of Surfacing to be adopted on
Bridges and Viaducts.

Fesolutioii (1).—The reference to cost is well conceived.

The bridge is already a costly part of the road, and
the extra co.st of providing a very good kind of paving
for the short length need not usually be considered as

important.

Sesolutions (3) and (4).—These resolutions are evidently

framed with a view to economical maintenance of the

bridge itself.

Resolulion (5).—This seems to be somewhat too drastic

as applied to highways generally, though the points
made are well worth attention.

Eesolution (8).—Wood block paving is certainly an
excellent njaterial for bridges. In a few cases the

fact that it does not spread the load is against its

adoption.

3rd Question—Construction of Macadamised Roads
bound with Tarry, Bituminous, or Asphaltic

Materials.

Particular Conclusion No. (1).—To the two reasons
given for providing specially good foundations for

bituminous road crusts two more might be added

:

First, that in very hot weather the crust may not
spread the load as well as does a water-bound crust,

and, secondly, that the bituminous crust is not readily

re.stored to shape in favourable traffic and weather
conditions. No. (2).—It is somewhat surprising that the
congress definitely recommends stone of a given shape
and size. However, the next part of the resolution
is that the stone must be so graded as to form a com-
pact road crust with the fewest possible voids. The
effect of this would depend on what kind of stone was
used, and, in some cases, the results would not be
satisfactory. Superlatives are edged tools.

(6) (d).—It is a pity that the congress did not also

condemn the use of rollers which are too light. Many
bituminous road crusts are not properly consolidated.

4th Question—Wood Paving.

The series of resolutions is an excellent outline of

the position as regards wood paving. It may be sug-
gested that besides recognising the two main classes,

softwoods and hardwoods, the congress might have
paid some attention to Alijarroho, the physical charac-
terLsties of which were clearly set forth in an able
report contributed by Dr. C. C. Dassen, a strong advo-
cate of this timber, which is used to a considerable
extent in Buenos Aires, apparently with very good
results. Dr. Dassen claims that its intermediate
character, between softwoods and hardwoods, is in its

favour.

5th Question—Methods of Lighting.

llrsuluiiiin (i).—It is to be regretted that the congress
did not recommend the fixing of the lamps in such a
manner that the glare is not objectionable, nor point
out the importance of selecting properly designed
lamps. The lamp with a dangerous glare has by no
means disappeared from the roads. The recommenda-
tion of a minimum forward illumination of 50 yds.
should have been accompanied by some recommenda-
tion of a limit to the effective candle power of the
forward ray at some delinite distance.

(5).—An objection to the painting of such objects
in alternate colours, especially those with very different

light-reflecting values, is that the form of the object
is not readily recognised.

6th Question—Causes of Wear and of Deterioration.

As noted by the reporter-general, the reports sub-
mitted contained little material for the framing of

resolutions regarding weather effects generally, though
they seemed to recognise the imiDortance of such
effects.

liesolutioii (2).—It would have been better if the con-
gress had added the word " motor" in both cases (see

italics) without deleting the word " vehicle."

(3).—The congress lost the opportimity of recom-
mending that the knowledge which highway engineers
already possess on these points should be put into
effect. Useful regulations are already in force in some
countries and in some English and Welsh counties,
and these, with suitable modifications suggested by
present knowledge and not requiring further study,
should be adopted in other areas.

(4).—The addition made by the congress recommends
the framing of regulations which would, in many
cases, involve actual hand-scraping of the wheels of

the agricultural carts. The matter seems to demand
further consideration. It is, perhaps, desirable that
the I'oad authorities should face some preliminary
expenditure in order to lessen the amount of trouble
which farmers would have to take in order to fulfil

the spirit of the resolution.

7th Question—Regulations for Traffic.

Itcsolu/ion (3).—It may be suggested that it would be
better, in mo.st cases, to give the necessary powers to

existing authorities.

(6).—^This view is absolutely sound as regards country
roads and most city streets. It may be suggested that
in a few streets islands are useful in controlling the
traffic. It might have been pointed out that it is

dangerous to divide the width of a street by two
islands. The person crossing instinctively assumes
that after passing one island the traffic will all come
from the left; instead of that the central portion of

the street has traffic going both ways.

8th Question—Authorities in Charge of Roads.
Functions of Central and Local Authorities.

'* C'OlllO 110:
"

But when the wind diagram of the meteorologist shows
no resultant, it does not do to assume that there has
been no wind.

9th Question—Finance and Revenues.

liesolulioH (2).—If the principle is sound, why draw
the line at " exceptional " features or circumstances ?

(3).—W^ould it not be better to make one great effort

to pay off arrears, and then start fair ?
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Office Conversations.
MORE OR LESS IMAGINARY.

ICoatributed.']

XXI.—A Lesson in English.

What's that you sa\-, Phipps ? You can't do them
things ? T/um things ! Haven't you been to school,

Phipps ? You're a seventh standard boy ? You were

top boy of the class ? Then one of two things is

certain—you've either had a very bad master, or

you ought to be ashamed of yourself. I knov,' your

father doesn't talk like that. I had a long chat with

him when he came to see about putting you in the

office. So it isn't home influence anyway. I've more
than a suspicion that it's nothing but careles.sness

and illiterate companions. We all know that board

school masters aren't up to a very high standard,

so far as the King's English goes; but I've never

yet heard one say " them things." Y'ou're sorry ?

Yes, and it's for yourself and your future that you've

to be sorry. You've an excellent opportunity of

going ahead. You don't think so ? Because you've

not served a pupilage ? Yes, that will be a bit

against you, certainly, but it won't be half such a

barrier as sloppy English. Men do get on by the

score who've only entered an office as a boy, as you
have ; but very few make much of a mark unless

they speak fairly correctly.

Mind, the first thing for you to do is to conceal the

fact that you've been to a board school. And you'll

never do that if you remain as you are now. You'll

give yourself clean away every time you open your
mouth. You may pass muster all right so long as

you confine your attention to small urban councils

—

little one-eyed towns, where the chairman posribly
cleans his nails with the bacon knife as a relaxation
between serving customers—but you'll never get an
appointment worth having. Never ? Well, of course,

I don't mean to put it quite so strongly as that; but ,

you'll be out of the running (unless all on the selected I

list are the same; in ninety-nine cases out of a
lumdred. Yes, 1 know there are a few surveyors
who don't talk English. I've heard them speak at

meetings, and I've blushed to think they're in the
same profession as myself. How a man can rub
shoulders for years with his fellows and stUl retain
his scullery gibberish passes my understanding. It
nuist be largely a matter of conceit, I think. Such
a man is perfectly satisfied wiitli himself, so long
as he has a good suit of clothes and a white collar.

Them things! Really, Phipps, it's horrible.

I have a man in my mind now who is technically
head and shoulders above the majority of his fellows.
He has been thoroughly trained in a good office, and
has carried out some big schemes. At present he is

surveyor to an urban district, with a salary of

about three pounds a week and no prospects. His
council are fairly vulgar, and they don't realise the
vulgaritj- of their officer, so I suppose he may be
regarded as a fixture ; but he is a man who aims
high. He is sick of his post, and I should think he
tries for every decent job going. He has been on
the selected list for several fair appointments. You
see, his training, experience and qualifications are
of the best, and he can write a good letter of appli-
cation, backed up by glowing testimonials. But
what happens ? Directly he appears before a
council they take his measure. He says " tliem
things "

; and there you are. He stands down, and
time after time men of quite inferior attainments
secure a post that he is eminently capable to fill. He
was on the list with me once for a rattling good
appointment in India—that was some years ago—
and we both appeared before a board of solemn
gentlemen, many of them retired officers of the Engi-
neers. They were really rude to him, although, bless
you, he never saw it. One question was asked him.
He replied in a horribly ungrammatical phrase—

I

forget what it was now—and the chairnum, after a
look round the board, said "Thank you, that will
do." Exit my friend!

They wanted a good man, but they wanted more—
they wanted a gentleman, or at least a man who

spoke like one. Couldn't he be told ? Couldn't I

have told him ? No, Phipps, those are jobs I can't

take on. He'd 've been on the high horse— 'igh 'orse, he'd

possibly call it—at once. If anyone could tell him
it 'd be his wife. Slie's quite a little lady. But, lor,

she wouldn't dare to attempt to teach his mighti-

ness. Like all common people, he has a remarkably
small opinion of women. They're inferior creatures,

you see, and their ijlace is the washtub oi- the parlour

fireside, according to the exact social position the

hu.sband occupies. No, there's no hope for my
friend. He is absolutely and irrevocably damned so

far as anything good goes, unless he can find a body
of men as vulgar—or at least speaking as vulgar a

tongue—as himself, who have something good within

their gift. And I'm afraid he'll have far to seek.

The small urban council he serves is just about his

mark, and there he'll remain possibly for the rest

of his days, at about the same screw, with no
prospect other than the order of the boot when he
gets old. He might even get it sooner if a gentle-

man is returned at the top of the poll. The present

occupant of the chair, it might interest you to know,
is a credit draper—a num who travels round selling

cheap drapery at fancy prices, and calling once a

week until the instalments are paid. He is, of

course, upon the bench now, and he is fond of re-

lating his experiences at council meetings, being

specially eloquent U[ion the amounts that' delinquents

are " found."
* ^r:- *

Now, Phipps, be advised. Analyse your speech

carefully. Don't talk too much, and when you've

sail a sentence tliink over what you've said. You
wouldn't write about " them things," would you ?

No, of course you wouldn't. Then don't speak about
them. You know what's right, and that's nine-

tenths of the battle. Your aitches, too, are not
always in the right jdaee. That you can soon cor-

rect. But for heaven's sake don't take to accentuat-

ing them! You can never speak like a public school

boy—I never could, and I don't want to—so don't

attempt it. There's nothing I hate more than to

hear a man who has possibly washed at the sink in

his shirt-sleeves, and breakfasted without. his coat,

ape the talk which di,stinguishes a certain class. So
long as you're natural you won't go far wrong, and
it's not natural to you, or to anyone else, to write

one language and -speak another. Now, run along
and get those tracings finished. Oh, that's all right.

I'm glad to see that you haven't been offended at

uiy remarks. That's a hopeful sign in itself. Fancy
if I'd talked like I have to you to the friend I men-
tioned! He'd positively seek my life!

What, Fred ! This is an unexpected pleasure.

Why, it's years since we met. I was just talking
about you, too. Talking to one of the fellows in my
office. What about ? Oh—er—nothing particular.

Only about the number of times we've been on the
selected list together. Shan't be again ? No, I sup-
pose not. Y'ou don't mean it the way I do ? Come,
don't be mysterious—out with it! You've got another
ajipointment ? A big 'un ? Well, I'm more than
pleased to hear it. Keally I began to think you were
going to stop at iNIortvil for ever. You've got the
Woollin' appointment ? Why, it's worth six hundred
a year ! Good luck, old man, but how ever did you
manage it ? Were there many on the selected list ?

Thereby 'angs the tale ? Well, let's have it. Haug
it all, Fred, you are fond of dragging things out.

Surprised ? Yes, I confess I am. The strangest
thing that ever 'appened ? Perhaps it is, but I don't
know the circumstances yet. You'll tell me ? Eight;
that's all I'm waiting for.

You appeared afore the committee, and they didn't
seem favourable ? Thought for certain you'd lost

it ? Then, to yer surprise, the clerk come out and
tole yer yer weie appointed .' I don't see much in

that. It's quite natural to feel that one's made an
unfavourable impression. / always feel it. You
don't ? No, I don't suppose you do. But
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come; we haven't reached the "strangest thing"

you spoke about yet. The committee con-

fused the applications > Forgot yer identity when
they appointed yer? I don't see how yovi could know
that. The assistant clerk tole yer ? Before y'

entered the rooni yer was announced as Brown ? And
when Brown entered your name was give to the

chairman ? And yer bf ucfited by Brown's personality

backed up by yer liown credentials ? Brown could

talk nineteen to the dozen, and that's the sort of

fellow wot these councils like ? Yes, I suppose you're

right there, as long a? they speak correctly. Oh,

Brown did speak well ? As well as you do ? Hum-
well it's a bit of luck, certairly, so long as it passes

off all right. AnjT\-ay. you've got the appointment,

and it's for you to keep it. I can picture the surprise

when you attend the first meeting. It will be funny.

Strange ? Yes, it certainly is quite out of the ordi-

nary. Don't often 'ear of them sort o' things .' No,
one certainly doesn't. Some fellows seem to have
all the luck in- this life.

SEWAGE DISPOSAL AT MANCHESTER.

RIVERS COMMITTEE'S REPORT.

The report of the Manchester Rivers Committee for

the year ended March last has been issued. The com-
mittee control the admission of all trade effluents into

the sewers, and a special inspector has charge of

this work. The committee also deal with the matters
arising out of the various Acts concerned with the

rivers and streams of the city. The main activity of

the committee is, however, connected with the purifi-

cation of the city sewage. This is carried out at four

works—the main works at Davyhulme, the Withington
works at Chorlton-cuui-Hardy, the Moss Side works
at Urmston, and the Gorton works at Gorton.
The total charge on the rates in respect to the work of

the committee was £112,852. Of this amount a sum of

£34,870 was required for the upkeep of the Davyhulme,
Withington, Moss Side and Gorton sewage works, and
for general i-iveis work, comprising the administration
at the town hall, the cost of labour' and various rivers

improvements, contribution to the Mersey and Irwell

Joint Committee, &c. The remainder, amounting to

£77,982, was applied in the payment of interest on
loans, and repayment of debt on the capital outlay
on intercepting sewers throughout the whole of the
city, and on the purification plant at the various
sewage works.
The report is in two parts ; Part I. deals with the

work in connection with the maintenance of rivers and
streams, and the inspection and control of the manu-
facturers' trade refuse discharged into the city sewers;
Part II. deals with the administration of the Withing-
ton, Moss Side, Gorton and Davyhulme sewage works.

WITHINGION WORKS.

At the Withington works the process adopted for

treating the sewage is sedimentation tanks, followed
by further purification of the effluent on first and
.second contact bacteria lieds. There are two detritus

tanks (capacity a3,40U gallons), two sedimentation
tanks (capacity 781,lX)ii gallons), ten first-contact beds
V.2,90(J super, yds. each), ten second-contact beds (2,90U

super, yds. each), and an area of storm beds of 12,452

super, yds., divided into four plots measuring, respec-
tively, 2,882, 3,533, u,7jI and 2,28G super, yds. In
addition to the foregoing there is a conical catch-pit
.-ituated under the high-level sewer, from which, during
tlie year under observation, 3,50U tons of sludge were
removed.
According to the determinations made at the works,

the total volume of sewage delivered during the year
amounted to 2,275,556,700 gallons, or an average of

6,251,000 gallons per day.

MOSS SIDE SEWAGE FAEM.

Chemical precipitation, followed by treatment of a
portion of the tank effluent on land, has been con-
tinued at Moss Side sewage farm. While the projected
diversion of the Moss Side sewage to the Davyhulme
works has not yet taken place, the engineering works
in connection with the diversion are well advanced,
and, in consequence, tliis long-proposed project is

likely to be carried out iu the near future.

THE GORTON WORKS.

As in previous years, the whole of the Gorton sewage
has received treatment by thorough precipitation with

alumino-ferrie, while a portion of the tank effluent

has been dealt with on primary contact beds.
In addition to the precipitation of the sewage,

chloride of lime has been regularly added to the tank
effluent in order to obviate the growth of fungus, and
thus prevent or retard nuisance arising from the Gore
Brook, into which the Gorton effluent is discharged.
Further, wiien circumstances are exceptionally un-
favourable—such as during a prolonged dry spell in

the summer months—an oxidising agent in the form
of mansanate of soda is also added to the tank effluent

as it enters the brook.

TREATMENT AT DAVYHULME.

The original works at Davyhulme, which came into
operation early in 1894, were designed for the treatment
of the sewage by chemical precipitation. The new
works for bacterial treatment of the sewage were com-
pleted in 1904 so far as to permit of the whole of the
flow being dealt with in tanks and primary contact
beds.

The volume of sewage delivered at the works
from March 28, 1912, to March 26th last, in-

clusive, was 13,144,419,000 gallons. A portion of

this quantity, amounting to 124,067,000 gallons, was
diluted beyond the 5 to 1 limit up to which
the works are designed to treat. The amount
above the Royal Commission limit of three times
unit sewage flow was 1,160,569,000 gallons. The
average daily flow of sewage was 36,012,000 gallons,
that of the previous year being 34,019,000 gallons, show-
ing an increase at the rate of 1,993,000 gallons per day,
or nearly 6 per cent.

The average daily flow of sewage per head has ranged
from a minimum of 47 gallons for the four weeks end-
ings October 9th last to a maximum of 77 gallons for

the four weeks ending September Uth. The greatest
daily flow recorded was on August 23rd last, when
130„592.(IOO gallons passed down to the works. The
greatest rate of flow occurred at 5 a.m. on August 1st,

when a rate of 169,41u.0iiO gallons per twenty-four hours
was registered.

The total volume of sewage dealt with by the various
filter beds (primary contact beds and storm-water
filters) during the year amounted to 12,275,612,000

gallons, or 93-4 per cent of the total flow of sewage.
Of the total quantity thus filtered 5,640,725,000 gallons
were dealt with on the secondary fllter beds. This
volume is equal to 71 per cent of the primary effluent,

or 43 per cent of the total sewage flow. The quantity
exceeding the 5 to 1 limit was equal to 124,067,000

gallons, or 0-9 per cent of the total flow, and that ex-

ceeding three times the dry-weather flow was
1,160,569,000 gallons, or 89 per cent of the total sewage
How. The whole of the unfiltered sewage received
treatment in sedimentation tanks prior to its dis-

charge.
The results of treatment at Davyhulme, expressed

in grains per gallon, are as follow:—

+ houTB' oxygen absorption Albu.tninoid ammonia

Kaw
se-.rago

Average
effluent,

includin?
unfiltered

tank
effluent

Per cent
piiriiication

Raw
sewage

Average
effluent,

including
unfiltered

taui
effluent

Per
cent

purifiea-
tiou

7 72 1-99 74 H-> 195 76

It is mentioned in the report that a considerable
aiiiuunt of time lias been devoted to the question of

the use of chemical precipitants in removing the

visible suspended .solids and colloidal matter present

at various stages of the purification process. The
results of this investigation are summarised in an
appendix to the report. Filtration experiments have
been carried out, and are still in progress, in regard to

the effect of the addition of lime to septic tank effluent

on the subsequent treatment of the effluent on primary
contact beds. The results of this investigation will

be published in due course.

Poisonous Refuse.—Poisoning by refuse lying at a
lailway siding while in the course of removal bj' Cam-
herwell Borough Council was given by Dr. Bruce, medi-
cal superintendent at Southwark infirmarj', as the

cause of eighteen oases of infectious enteritis (in-

flammation of the intestines) among young cliildren

patients in the institution.
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Law Notes.

Emtei) by J. B. RPHGNIER CONDER, 11, Old Jewry Chambers, E.G., Solicitor of the Supreme Court.

The Editor will 6c pleased to ansiver any questions affecting

the vractice of engineers and surveyors to local authorittes.

Queries (which should he written legihly on foolscap paper,

on one side only) should be addressed to '/ The Law Editor,

at the office of The Surveyor, accompanied by
V'^-"wjfJ,>

name and address, but correspondents who do not wish their

names to be published shouid also furnish a nom de

Sewage Disposax: Nuisance: " Sewek made fob

Profit."—Some important questions in connect-on

with the subject of sewage disposal were decided in

PhiUimore v. Watford Itural District Council (Mr.

Justice Eve, July 15th). The plaintiffs were the

owner and tenant respectively of land adjoining a

sewage farm at Radlett. Herts, belonging to the

council and they claimed an injunction to restrain

the council from allowing sewage effluent to flow

on to the land or to percolate under ground, and

damages. Part of the farm was conveyed to the

council by a predecessor of the plaintiffs in 1900,

together witli the right of passage of water through

a certain drain, the council being bound to repair

or renew the drain so as not to create a nuisance.

They denied having created any nuisance, but ad-

mitted having discharged a pure effluent into what

they alleged was a natural watercourse, which they

claimed to be entitled to do by express or implied

grant from their vendor, and also by virtue of their

statutory powers. In the alternative they pleaded

that the watercourse was a sewer within the meaning
of the Public Health Act, 1875, which they were

entitled to use. Mr. Justice Eve decided in favour

of the plaintiffs. He held, on the construction of

the deed of 1900, that there was neither an express

nor an implied grant of a right to discharge the

effluent on to the plaintiff's land ; and that, although

the channel in question was a sewer within the

statutory definition, it was not vested in the council

liecause, being an agricultural ditch made by the

landowner for the sole purpose of draining his land,

it was a sewer made by a person for his own profit

within the meaning of sec. 13 of the Act (see Sykes v.

Suwerhy, 1900, 1 Q.B., 584). He granted an injunction

to restrain the council from permitting any sewage
effluent to be discharged from their farm into the

ditch or sewer belonging to the plaintiff PhiUimore,
and gave the plaintiffs -Ws. damages in respect of

each of the claims as to the underground flow of

.sev.age and the nuisance of smell, with liberty to

ap])ly for any injunction they might think them-
selves entitled to. The council were also ordered to

pay the costs of the action. The operation of the
injunction was suspended for six months.

Water Supply: "Domestic Pdbposes": Pubuc-
nousE.—An interesting point as to the meaning of the
expression "domestic purposes" as applied to water
supply was decided by the Court of Appeal in Metro-
liolilan Water Board v. Avery (July 24th). The de-
fendant, Mrs. Avery, was the lessee and occupier of a
public-house called "Crutched Friars," John-street,
Minories, which was rated in the usual way in respect
of a water supply for domestic purposes. She duly
paid this rate, but, inasmuch as w'ater was used for

cooking, washing-up, &c., in connection with the cater-
ing business carried on upon the premises, the board
sued her in the County Court for £5, which they sought
to charge for water alleged to have been used for non-
domestic purposes. The County Court Judge gave
judgment for the board, but he was reversed by the
Divisional Court, whose decision the Court of Appeal
afHrmed. Lord justice Buckley, in the course of his
judgment, cited, with approval, Mr Justice Channell's
dictum, in an earlier case, that " it is fra<le ute of
water, and not increase, caused by trade, of domestic
use of water, which is put by sec. 25" (of the Metro-
politan Water Board [Charges] Act, 1907) "outside of
domestic purposes." His Lordship pointed out that
there was no definition of "' domestic purposes," and
that the section must be read with some modifications
to make it intelligible. It was plain that what one
had to look at was the character of the purjjosc for
which the water was used, and not the character of
the premises in which it was used, or the persons using
it. Upon the premises in question was carried on a
business of cooking and supplying food, and the water
was used for the purpose of cooking, washing-up, and

plume." Where necessary, copies of local Act.< or documents
referred to should he enclosed. All explanatory diagrams
must be drawn and lettered in black ink only, and in such
style as to be fit for direct reproduction— i.e.. without
re-diawlng or amendment. Inlcss these conditions

are complied with we cannot undertake to reply to

queries.

other like purposes. It could not be disputed that

these were domestic purposes, but the existence of the

trade caused an increased consumption of water for

these domestic purposes. The water was supplied to

meet an increased demand, which would not have

arisen if the trade was not carried on; but, neverthe-

less, it was supplied for domestic purpo.ses.

QUERIES AND REPLIES.
In order to avoid confusion querists are requested to use

distinctive word-i as noma de plume. The letter X, com-
hinations such as X.Y.Z.. and words such 03 "engineer"
and " surveyor," should never be used.

Repairs to Private Street.—" C. W. H." writes:

Notices have been served upon the whole of the owners
in a private street to repair it under the Public Health
Acts Amendment Act, 1907. The street only requires

repairing at the entrance—that is, between the lines

AF and^BE. Part of the owners of frontage BCDE
object to pay, stating that each owner should keep
his own frontage in repair, and that owners AB and
FE should pay the cost of repairs between the lines

AF and BE. I contend that it is not fair to call on

AB and EF to bear the w hole cost, as the other owners
have to use this portion of the street to get to their

propertj', this street being a cul-de-sac, and I propose
to apportion the cost over the whole frontage ABCDEF.
The objecting owners are less than half, and therefore

cannot demand that the street be properly made and
declared a public highway. I might say that it is not
my intention to make the street properly between the

lines AF and BE—that is, to pave, kerb, metal,
channel, &c.—but simply to repair the dangerous parts

in the roadway. Will you please state your views on
the matter ?

In my opinion the cost is recoverable from the owners of
all premises fronting or abutting on the street according
to their frontage.

Privies.—" H. M." writes: The privies of four

houses in this district are so placed in the yard that
in emptying the filth must be thrown on the yard to

load up. The council have asked the owners of this

I>roperty to pull down the present privies and erect

other privies across the back lane on vacant land,
which does not at present belong to them. The sewer
in the back lane is very bad in every respect. Could
the council enforce their request above, in view of

the provisions of sec. 15, Public Health Act, 1875 .'

If the owner converted his privies, and connected to

the present sewer in a satisfactory manner, could the
council take action against him in view of the pro-
visions of sec. 21, Public Health Act, 1875 ? In my
opinion, the council's request is unreasonable in seek-

ing to saddle expense on to the owners for which they
(the council) are really in default under sec. 15, Public
Health Act, 1875.

If the existing privies are not " sufficient," the council can
give notice to the owners (under sec. 36 of the Public Health
Act, 1875) to provide " sufficient " water-closets, earth-closets
or privies. But the cotmcil cannot compel the owners to
erect privies on any particular site. A notice requiring
the provision of a water-closet " according to the speci-

fication given bv this notice." was held to be bad in
Robinson v. Sunderland Corporation (62 J. P., 216), on the
ground that it did not allow the owner to comply with it

by providing any other " sufficient " water-closet than
that specified. If an owner converted his privies he would
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have an absolute right to connect his drains with the
council's sewers on complying with the provisions of sec. 21

of the Act.

Workmen's Dwellings.—"Inquisitive" writes:

We propose to erect a workmen's dwelling, sub-

stantially built (on concrete foundation) of corru-

gated galvanised iron, lined inside with match
boarding, with a lining of felt between the boards

and iron. There is no housing accommodation in

the district, and consequently we cannot get tne

labour we want at a mine. (I) I should be glad to

know if the local authority (rural district council)

could raise any objection to such a building, provid-

ing there was sufficient air space in the sleei^ing

ajjartments ? (2) How many cubic feet of air space

per man is required to satisfy an authority, and is

there any limit to the number of men sleeping in

one room ? (3) Would the same rules apply as do
to "Labour Homes"? If so, where could I get a
copy ? (4) There being no water or sewerage system
in the neighbourhood, would earth-closets be all that

could be asked for ? The building would be at least

1.5U yds. from a main road.

If these dwellings are intended to afford accommodation
for inmates promiscuously brought together, who are to
inhabit a common room or rooms, it would appear that
they will fall within the definition of " common lodging-
houses." See Logsdon v. Booth (1900; 1 Q.B., 401). In that
case they would have to be registered after inspectiou and
approval by an officer of the local authority, under sec. 78
of the Public Health Act, 1875, In the Memorandum of the
Local Government Board, prefixed to their Model By-laws
as to common lodging-houses, they state that the rules
which should guide the inspecting officer are (1) that the
house should possess the conditions of wholesomeness needed
for dwelling-houses in general, and (2) that it should have
arrangements fitted for its special purpose of receiving a
given number of lodgers. The Memorandum (which is too
long to Quote in full) proceeds to give details as to these
rules. A copy can be obtained from Wyman & Sons,
Limited, Fetter-lane, B.C.

Private Street Works.—" B. B." writes: A row of

hou.'^es A (all of which belong to one owner) is separated
from their outbuildings, which run parallel with the
houses, by a " common yard," open from end to end,
and about 20 ft. across. The outbuildings of houses
A abut on a back lane 20 ft. wide, which forms the
rear approach to a parallel row of houses B, which
have self-contained yards. The occupiers of row A
have no access to the back lane except by travelling
out of the ends of their " common yard." Can such
"common yard" be dealt with under the Private
Street Works Act, 1892? In making up the back lane

under tliis Act would the owners of A be liable as

owners of property "adjoining and abutting thereon,"

although they have no access from their property to

.suL'h back lane ? Does the "common yard" fall within

tlie term "street" under the Public Health Act, 1875?

The "common yard" is certainly a "street" within the
definition in sec. 4 of the Public Health Act, 1875, and unless

it is repairable by the inhabitants at large it can be dealt
with uuder the Private Street Works Act, 1892. The owners
of the outbuildings of houses A would be chargeable as

frontagers on the back lane. It is immaterial that they
have no access thereto from the outbuildings.

Compensation for Loss of Office.—" Bon Accord "

writes: I forward a copy of our local newspaper,

wherein, you will note a surveyor has claimed and
has been given compensation to the value of £1,200

for loss of office, the uriian district being amalgamated
witli another. Can you tell me under what Act and
section he, the surveyor, can claim compensation ? 1

am asking for the following reason: My council have
this week disposed of our waterworks (see paper en-

closed); this means my appointment as water engineer

falls, or, rather, my services as such will not be re-

qiured, and entails a loss of office and a salary of £90

per annum, which is a separate salary for this par-

ticular work. Can I claim compensation ? And, if so,

what is my i>rocedure ?

Compensation to officers on the abolition of their office,

conseciuent upon alteration of areas under the Local
Government Act, 1894, is payable under sec. 81, sub-sec. (7),

of that Act. This would not apply, however, in my corre-
spondent's case, the discontinuance of his appointment being
due to the disposal of the waterworks. 1 fear he cannot
claim any compensation, but he would, presumably, be
entitled to reasonable notice of dismissal, or salary in lieu

of notice.

Re Yard Paving, &c.: Sec. 25, Public Health
Acts Amendment Act, 1907.

—
" N. B." writes: Am I

right in the view that the council have power to

deciile as to the extent of paving necessary to comply
with the wording of the section " to provide for the

effectual drainage of the surface of the yard " ?—this
subject to appeal of the Local Government Board.
Our clerk rules that the council cannot call upon
owners to pave the whole of the yard, but if the coun-

cil decide that such is necessary, then, in my opinion,

they can enforce it. We have no provision re yard
paving in our building by-laws.

The council are empowered by the section to require the
execution of all such works as are necessary for the effectual
drainage of the subsoil or surface of the yard to a proper
outfall. The section does not expressly state that the
council are to be the judges of what is necessary. But I

think the effect is as stated by my correspondent^viz., that
the decision rests with the council, subject to an appeal
by any person aggrieved to the Local Government Board,
under sec. 7.

By-laws: Water-closets.—" R. B." writes; Our
building by-laws permit the erection of a water-closet,

privy or earth-closet. Could our council, by resolving
" that in future no privies or earth-closets be erected,"

enforce the provision of water-closets only without

altering the by-laws ? I take it that in case of de-

fiance the council. " on report, &c.," may take action

under sec. 36, Public Health Act, 1875. See. 39, Public

Health Acts Amendment Act, 1907, is not in force

within the district.

No. The council cannot (without altering the by-laws)
lay down a general rule requiring water-closets and pro-
hibiting privies and earth-closets. (Trinfclcr v. Wandsworth
District Board, 22 J. P., 223: Wood v. Widnes Corporation,
1 Q.B., 463.) The council can, in suitable cases, take action
under sec. 36, considering each case individually, without
making any general rule.

Mettles and Weeds by the Side of the Public
HiGuwAY.—"W. S." writes: Will you kindly say if

the rural district council are compelled to mow the

weeds and nettles by the side of the public highways,

or if the occupier of the adjoining land is liable?

I cannot find that there is any direct obligation, either

on the rural district council or on the occupier of the
adjoining land, to mow the herbage on the roadside wastes.

The council, as highway authority, are bound to keep the
road reasonably passable for ordinary traffic at all seasons

of the year {Begina v. Bigh Halden. 1 F. & ¥.. 678). That
case, however, was not concerned with roadside waste, but
with the roadway proper, and it is doubtful whether it would
apply to the waste.

We have to draw the attention of querists to the

directions laid down for their guidance in regard

to the preparation of diagrams. Rough sketches

obviously cannot be made use of, and we should be

obliged if correspondents would therefore send only

carefully -prepared drawings, preferably about Sin.

in width, and without colouring or wash of any

description. Failure to observe these rules will

involve the risk of queries remaining unanswered.
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Assistants' and Students' Section.

CoMiucTiiLi i-.y .SYDNEY (i. TURNER, assoc.m.i.nst.c.e.

ill communications in regard to this -page must be
addressed to The Editor, St. Bride's House, 24 Bride-lane,
Fleet-street, E.G. Envelopes must be marked "Assistants'
Section " in the top left-hand comer. Correspondents are
invited to suimit questions for consideration and ansicers

to the questions which appear. For the contributions con-
sidered to be tJie most meritorious, one or more premiums
m ioohs will be awarded monthly. Diagrams must
be drawn to scale on separate sheets, ready for
reproduction.

QUESTIONS.

This week answers are invited to ttie following

questions:—
343. Sswer Construction.— When subsoil water

occurs, in what way can it be dealt with during the
construction of a brick sewer, and what precautions
are necessary for the stability of the work .' (" M. &
Co.")

344. Geodesy—What is the difference between
"bearing" and "azimuth"? Explain what course
on the earth's surface would be followed by the fol-

lowing lines : (a) A line laid out with a fixed azimuth
of 85°; (b) A line laid out with a fixed bearing of

85". The starting point of the line is in lat. 50°N.
in each case. (A. M.)

345. Elasticity of Materials Explain fully, by
means of stress-strain diagrams, the effects of a
tensile load applied suddenly to a tie bar (a) without
impact, (6) with impact.

346. Continuous Beams What is meant by the
three moments theorem as applied to beams ? Give
the proof of it as deduced from first principles; and
give examples showing how it is applied in actual
practice. (T. W. P., BexMll-on-Sea.)

347. Disctiarge of Water Main What amount of

water is a 7-in. cast-iron pipe capable of delivering
in the following circumstances ? The reservoir of
the adjoining authority from whom the water is

obtained is situated about 1^ miles from my district.

main is 23000, and at point of discharge, from
observation taken, there is 97 ft. head. What is the

10-in. main capable of delivering to the 7-in. main,
and also what is the 7-in. main capable of delivering

at the outlet, 3i miles distant, per hour ? (Memo.)

tThe Editor is at ail times glad to hear from
readers ^who desire to submit questions regarding^
matters of^ general interest, points of daily practice,
&C:., for insertion in the " Assistants' and Students'
Section." Questions v#hich are published are taken
into consideration, as wrell as other matter, in

awarding; the Monthly Premium,]

REPLIES TO QUESTIONS.

342. Building Construction Show by sections of

a stud partition and a fir joisted floor the application

of slag wool as a non-conductor of sound. (T. K.)

There are two points of primary importance to

be considered in attempting to prevent the con-

duction of soiuid from one room to another. First

of all there must be as little as possible of
" through woodwork " connecting the two rooms

—

i.e., the sectional area of such work must be kept
as small as possible—as wood is an excellent con-

ductor of sound. Secondly, the material used to

prevent the passage of sound must not be of such
a description that it is likely or possible to decom-
pose, and thus become objectionable; although
slag felt, turf, sawdust, tan, dried moss are used
as well as slag wool. Also, slips of cork or list

along the upper edges of the joists in a floor tipon

which the boards are nailed, are recommended as

a means for reducing the passage of sound. Felt,

or felt paper, over the boards and under the carpet

have been used for the same purpose. Fig. 1 shows
a section through a fir-joisted floor, showing the

slag wool acting as a non-conductor of sound, de-

noted b.v 'p. It is placed on the "sound-boarding"
-6, which is stipported on the triangular section

fillets f, nailed along the joists ;", abotit half-way
down. The lioarding is shown with a rebated

Fig. 2.

Stud Paktitions .\xd Fir-joisted Floohs.

Level above ordnance datum of top of water is

280'00. There is a 10-in. main laid from same to where
my district joins, and from this point there is a

7-in. main laid for a distance of 3i miles. The
oixinance datum at the point of junction of the 7-in.

heading joint at A, and ill addition a latli-aiid-

plaster ceiling is shown at P. The drawback to
" pugging "— i.e.. rendering soundproof—a floor, is

that 4! makes the floor very liable to rot by pre-

venting the circulation of air betw^een the joists.
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Fig. 2 is the elevation of a common stud partition

sliowing slag wool filled in between the quartering

to make it soundpniof. In filling the slag wool

care must be exerciseil that it is well rannned in

so that it forms a hard mass. Fig. 3 is an enlarged

section at the point X in which A represents the

head of the partition, B the quartering (in front

of which is the slag wool), C is the laths. D the

pla.ster, and E the rendering. The quarterings or

studs should be of light scantling, so that the laths

can be nailed to them. They are stub-tenoned to

the top and bottom plates, and stiffened by the

short struts or " nogging pieces." The " nogging
pieces " should be fixed as shown, alternately, at

different levels, so that their ends may be got at

for nailing, and they should not come up flush

with the face of the stud on either side, or they
will interfere with the key for the jjlastering. The
studs should be placed at such a distance apart as

will suit the lengths of the laths. These are

generally 3 ft. or 4 ft. long, and the studs may be

at 12-in. intervals, centre to centre, so that the

ends of the laths may fall upon every third or

fourth stud. The studs on each side of the door
(DD, in Fig. 2) are called the door-studs, principal

oosts or double quarterings. Tliey are tenoned
through the head and sill as indicated. In trussed
partitions the studs should be about ^in. on each
side wider than the timbers of the truss, the " nog-
ging pieces " and any other timbers with wide
surfaces. Narrow i-in. pieces are nailed upon these
surfaces to receive the laths, so that the key for

the plastering may not be interrupted, and room
may be left for the shape of the truss when these
are away. (T. W. P., BexhiU-on-Sea.)

CORRESPONDENCE.

The following drawings are also
answer to this question:—

bubuiitted

Sections of a Stud Pahtition.

Sections op Fik Joisted Flooh.

(O. W. H., Bugby.)

For every ill beneath the sun
There i$ some remedy cr none;
It there be one, resolve to tind it;

If not, submit, and never mind it.

—Anon., circa 1843.

A WORKMAN'S COTTAGE FOR £150.

To the Edihir of The Suhvevok.

SiE,—Referring to the illustrated article under the

above heading by Mr. Frank H. Heaven, published

in your issue of July 18th ult., it would have been

more satisfactoiy to your readers if your correspondent

had shown in detail, instead of making the bare

assertion that such a cottage as the one illustrated

could be built for i.147, how he arrived at the estimate

of cost.

Possibly some (if your lay readers may be inclined

to accept this statement of cost without careful con-

sideration of the plans and elevations, &c., but if the

trouble is taken to work out the cubical contents of

the design, the total is 11,419 cub. ft., and to give

a cost of £147 would mean that the cost per cubic foot

would have to be at the rate of 3 d.

The erection of a single cottage in accordance with

the design illustrated, and with such details as are

shown, even under the most favourable conditions with

regard to cost of labour, materials and locality, could

not be properly done fur less than 4'^d. per cubic foot,

which gives a total of £214.

With reference to the illustration of a design for

a group of four cottages to cost £4-50, the cubic

contents work out at 41,098, and to give the cost at

£450 would mean that the cost per cubic foot would

have to be at the rate of a fraction less than 2§d.

This design, as in the case of the other, could not

be satisfactorily executed at a less rate than 4id. per

cubic foot, which gives a total of £727.—Yours, &c.,

Alfeed J. Dunn, f.b.i.b.a.

Clarendon Chambers,
Waterloo-street, Birmingham.

August % , 1913.

[The views of -Mr. F. R. Harding Newman, re-

ferred to in "jVIiuutes of Proceedings," are of interest

in connection with the foregoing.—En. Surveyor.]

ROAD-MAKERS' GLOSSARY.

To llu Editor of The Surveyor.

Sir,— 1 am glad tliat your valuable paper has of)ened

its pages for correspondence on the above matter, and
1 quite agree with Mr. Hutchinson that the expressions

now used might be curtailed.

It is interesting to note in tliis connection that in

the same issue which contains correspondence as to

the need of a glossary there is a copy of a county sur-

veyor's instructions to roadmen, in which the need

of "such a glossary appears to be very evident, for we
find there a large number of terms which either require

explanation or which mean the same thing differ-

ently expressed. For instance, what is a " cross grip,"

and how is it distinguished from a grip or cutting ?

What is the difference between a "drain," a "side

drain," a "water table," a "channel" and an "out-

let"? Why is the word "siding" used, first as a

verl) to express \\ork to be done to, presumably, the

verges of a road, and then the word " sidings " used

as a noun to express the materials removed ? What is

the difference, if any, between " stone," "road stone"

and " metal," where all three words are used indis-

criminately ? The same remark applies to the words
" water hole " and " pothole." Is there any difference

between "hacking " and " scoring," and, if so, what ?

What is meant l-y "fine stuff," and also by "mid-
dling " as applied to patching ? These words are new
to me, and require some explanation.

My only object in drawing attention to these "' in-

structions " is to emphasise the need of some agree-

ment as to road terms, and is in no way intended to

criticise the value of the instructions, which cannot be

disputed.—Yours, &c..
Nomenclature.

August 27, 1913.

THE PREPARATION OF TOWN PLANNING SCHEMES.

To the Editor of The Surveyor.

Sir,—I see in your current issue the report of the

discussion on the above paper, and also Mr. Wilkes'

reply to the discussion. I should not have pursued

the matter further, nor written to you, if Mr. Wilkes

had not descended to personalities. I do not intend

to reply in the same strain, but merely say that I
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have never criticised any paper on town planning,
and tliat I have written one.
My question, which is given on the same page of

The Surveyor (p. 296), was to elicit information, and
as Mr. Wilkes has missed the point I repeat it: If

the rearrangement of land boundaries and ownerships
at Inverkeithing is lieing carried out, is it being done
under the Housing and Town Planning Act or under
a private Act of Parliament ?

With regard to the question of storm sewers, it is

admitted that, wliether separate or combined, they
lie idle 99 per cent of their time; but there are
hundreds of cases where this cannot be helped, and
where overflows are impossible.—Yours, &c.,

H. Gilbert Why.-vtt.
Grimsbv.

August 23, 1913.

IRISH COUNTY SURVEYORSHIPS.

A SECOND SURVEYOR FOR GALWAY.

At the meeting of the Galway County Council last

week it was decided to appoint a second county sur-

veyor for the East Riding at a salary (including
travelling expenses. &c.) of £500 a year, the salary of

the present county surveyor, Mr. Moran, who is to

be appointed to the western portion of the country,
to be £648. Two assistant county surveyors have
been placed on the retired list, and a third has
handed in his resignation. Four assistant county
.surveyors are to be appointed at a salary of £225 a
year, a University degree to be a necessary quali-
cation.

It was also decided to advertise for a man who
understands the steam-rolling of roads to take com-
plete charge of the steam rolling of the county. No
salary was fixed.

NEW SURVEYOR FOR LOUTH COUNTY.
At the adjourned quarterly meeting of the I.onth

County Council in Dundalk last week, the question
of the appointment of a county surveyor was con-
sidered. A letter was received from the Local
Government Board giving the names of six candi-
dates who had passed the prescribed examination
by the Civil Service Conmiissioners. Mr. J. M. C.
Lyons, b.e., assistant county surveyor for Connty
Louth, has not been allowed to sit for the examina-
tion, as he was over the specified age.
Mr. B. Hamill, j.p., proposed that the council

appoint Mr. Lyons, notwithstanding that he was
ruled out by the Local Government Board.

j\lr. J. S. Kelly seconded the proposition.
Mr. M. O'Meara, j.p., said it was peculiar that the

Local Government Board held that experience as an
assistant county engineer should disqualify a man
for promotion. He would think that the' opposite
should apply.
Mr. Johnson said that Mr. Lyons was a b.e. of the

Royal University of Jreland, and was fully qualified,
but he would not be allowed to sit for the exami-
nation by the Local Government Board.
Mr. Lyons was appointed to the position, no other

candidate being proposed.

Engineers' Stores, Machinery and Tools.—An en-
larged and revised edition of Messrs. W. H. Wilcox
& Co.'s catalogue of general engineers' stores,
machinery, tools, lubricating oils, &c., has been
issued by that well-known South London firm. The
catalogue, which comprises over 700 pages, is admir-
able both as regards arrangement and appearance.
The exhaustive index which forms part of the bulky
volume makes reference to any section an almost
instantaneous operation, and customers of the firm—
whose business address is 38 Southwark-street, S.E.—
can rely on finding in the catalogue a really wide
and useful range of engineering requisites, including
steam engine fittings and boiler mountings, pumps,
hoses, tubes and other requirements for water,
hydraulic, oil and petrol, and other liquid transpor-
tation, lamps and lanterns, shafting and shaft fit-
tings, lathes and other machine tools, hammers, files,
wrenches, vices, and hand tools of everv description,
tube cleaning apparatus, lifting and hoisting tackle,
forges and smiths' tools and apparatus, and a varietv
of contractors' appliances. It may be mentioned tha't
Messrs. Willcox & Co. have lately made considerable
additions to their premises, providing increased
accommodation for large assorted stocks in their
variou.^ departments.

LOCAL GOVERNMENT BOARD INQUIRIES.

The Editor invites the co-operation of Surveyor readers
with a view to making the information given under this
head as complete and accurate as possible.

INQUIRIES HELD.

Eastbourne R.D.C. (August 2Gtli. Mr. P. M.
Crosthwaite).—£3,0tKJ to meet the excess expenditure

on the Pevensey and Westham sewerage works.—It

was explained that the engineer's estimate for the

work was £8,221, the accepted contract was £9,116.

and the actual cost (as certified) was .£10,806. The
excess of the cost of the works over the estimate

was £2,585, of wayleaves £43, and of engineering and
contingencies £371. The council had raised £10,330

up to the present by loan, which was the amount
sanctioned by the Local Government Board at the

inquiry on June 13, 1910, payable over a period of

thirty years in equal instalments of principal and
interest combined. The additional £3,000 had been
paid (less retention money, £786), the works com-
pleted, and the completion certificate issued on
March 6, 1913. Everything had been paid for except
the balance of the retention money and the balance
of the engineer's commission. The total payments
would amount to £13,300. Mr. G. B. Latham, the
engineer, explained how the additional expenditure
was incurred, and mentioned that the excess on the

sewers was £1,235, and on the machinery £549.

Pevensey and Westham village, standing as it does
on a hill sloping in all directions from the Castle,

necessitated the use of two pxmiping stations, and the
bay being about 1 mile from the village, has required
a long length of iron pipes through which the sewage
is forced into tlie sewers of the bay. The rural dis-

trict council very carefully considered the question
whether it would not be cheaper to treat the village

.sewage separately from that of the bay by means of

treatment works, btit it was foimd that the cheaper
method was the one adopted—namely, to take the
whole of the sewage to the sea. The sewage from
the Rattle and half-way up the High-street, West-
ham, gravitates to a pumping station by Westham
Railway Station, where it is pumped by motors and
centrifugal pumps to the sewer that gravitates to the
Fence Bridge, where it is again lifted at a pumping
station by oil engines and centrifugal pumps, the
engines also driving dynamos to supply the current
for the pumping station at Westham. The sewage
from the combined villages is then pumped into the
sewers of the bay. The main sewer at the bay is

18 in. in diameter, and is designed at such a level as
to be above the average water li\e\ of the marsh.
This sewer at the present time is used as a storage
sewer, but should the district develop, as may be
expected, a storage tank will have to be constructed.
The engines and pumps at the pumping station at the
bay are capable of dealing with any sewage the sewer
can bring down. At present it is proposed to pump
the sewage out of the storage tank at such times as
the tide is favourable, a series of observations having
been made with this object. The total length of
sewers is 4 miles, and the total amount of power
employed in pumping the sewage is approximately
50-horse power.

Hambledon R.D.C. (August 8th. Mr. M. W.
Crossl.—£3,660 to complete the drainage undertaking
at Shalford.—The assistant clerk. Mr. H. A. Merriman,
stated that the outstanding amount in connection with
the loan of £15,000 for the scheme in question was
£13,081, and on the burial ground there was an out-
standing balance of £316. There was at present an
overdraft on the scheme of £2,736, and. in addition,
a small excess for laterals. The scheme, Mr. Merriman
added, was now working thoroughly well.

Mansfield T.C. (August 21st. Mr. Edgar Dudley).— U3,000 for the purchase of property in Newgate-lane
for the purpose of street improvement.—The town
clerk, Mr. J. H. White, explained that in 1912 a pro-
visional order was obtained imder which it was pro-
posed to acquire compulsorily certain properties in
Newgate-lane. He gave details of the properties
already acquired, and added that when the corporation
had taken the land it required there would be 917
sq. yds. to resell. It was possible that the Education
Committee would take some of the surplus land for a
school playground extension.

Nottingham T.C. (August 22nd. Mr. Edgar
Dudley).—£975 for the purchase of property in Barker-
gate for the purpose of street improvement.—It was
stated by the deputy clerk, Mr. J. H. Richards, that
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tlie town council wished to purchase some old, disused

property, so that they might widen and improve
Barker-gate at the junction of Carter-gate and
Sneinton-street.

Rochford R.D.C. (August 8th. Mr. F. O.

Stanford).—£4.200 for works of street improvement in

Church-road, Gastle-road, Beech-road, Ash-road, and
Oak-road, Hadleigh, and for works of surface-

water drainage in the county main road, Had-
leish.—The surveyor, Mr. H. T. Sidwell, stated

that surface-water drains were to be laid in the

roads, which were to be constructed of 9 in. of hard-

core and 6 in. of flints, with 1 in. of chalk worked in

to bind it down. Answering Mr. Bygott (in opposition)

he said he did not know of a place within the district

where the roads had been made \ip before the sewers

were laid. In the five roads there were only fifty-four

houses altogether. On the average private street works

cost 12s. 6d. per foot frontage. Mr. Bygott: Do you

know that some of the land in these roads is not worth

12s. 6d. per foot ?—No. Well, you may take it from

me, it is so. Don't you think it a hardship on some of

the owners to have to pay as much as their land is

worth for the roads to be made up?—Whatever my
private opinion might Ije, I don't express it.

St. Helens (Lanes) T.C. (August 14th. Mr. A. W^
Brightmore).- £2.200 for completing the extension of

the cemetery, and £9.6.58 for the purposes of water

supply.—The deputy town clerk, Mr. T. A. Turton,

made the applications, and in respect of the cemetery

said that under the St. Helens Corijoration Act. 1911.

the corporation had power to borrow £4,420 to pur-

chase land and lay out the additions, but the scheme
was changed. The committee decided to have curved

walks and other alterations, which made it nece.';-

sary to obtain further borrowing powers. Tlie water

engineer (Mr. J. J. Lackland), referring to the pro-

jected loan for the water .supply, .stated that the

last sanction to borrow was obtained by the Water
Committee in October, 1905. Developments were

always going on. and the amount borrowed had been

spent. Then the committee had an amount of C4,6.icS

overspent on the purchase and construction of

Helling pumping .^tatidn. They met with unex-

pected difficxilties in the boreholes. They struck !ho

rock about 30 ft. from the surface, and then en-

countered several strong springs of water, whi'li

made the work difficult. Two boreholes of 24 in.

diameter were bored to a depth of 560 ft. In 1902,

when putting the last pipe on the pump, the tackle

broke, and the 200-ft. long pump went down to the

bottom of the borehole. After a lot of graii;'hng it

was raised undamaged, and had worked continuously

since August, 1903. The station produced 1,500,000

gallons of water per day. The original idea was that

the pumps would raise 1,000,000 gallons a day, but

they had easily given 1,500,000 gallons. The total

expenditure on the station had been £30,658.

Swansea T.C. (August 26th. Mr. M. K. North).—
£54,176 for works of street improvement, and £4,519

for laying out the new ^lorriston Cemetery.—With re-

spect to the road work it was stated that the Highway
Committee proposed to adopt three different kinds of

surface to suit particular classes of traffic in different

streets. These were asphaltic macadam at a cost of

£16,845 for one sort and £26,169 for another; wood
paving at a cost of £21.385, and a granite pitching at

a cost of £6,623. The borough surve.vor, Mr. G. Bell.

said it was proposed to lay thirty-seven streets with
asphaltic macadam, eleven with wood paving, and five

with granite setts. Evidence was also called in con-

nection with the application for the Morriston ceme-
tery, for which £1,859 was required for laying out the

cemetery, £1,067 for making the approach road, and
£1,.593 for the provision of chapel, lodge, &c. The pur-
chase of the land has already been sanctioned.

APPLICATIONS FOR LOANS.

Aylesbury R.D.C.—£3,190 for a sewerage scheme.

Barnsley T.C.—£3,470 for school purposes and the
provision of a dispensary.

Chelmsford R.D.C.—£340 for water main extension.

Heaton Norris U.D.C.—£286 for road improvement
purposes.

Huddersfield T.C.—£10,000 for road reconstruction.

Rushden U.D.C.—£-500 for the completion of the
recreation ground.

St. Helens U.D.C.— £800 for sewerage.

Westhoughton U.D.C.—£750 for sewerage works
in Hulton.

LOANS SANCTIONED.

Benfieldslde U.D.C.— £10,.390 for sewage disposal

works.

Cleethorpes U.D.C.—£694 for a bandstand and
shelter, and £.500 for an underground convenience.

Clltheroe T.C.— C(i00 for the purchase of a school

site.

Harwich T.C.—£3,370 for sewage pumping plant and
surface-water drainage.

Newry No. 1 (Co. Down) R.D.C—£.5,900, repayable

in forty years, for the Rathfriland water supply.

Paignton U.D.C.—£1,652 for a municipal depot.

Petworth R.D.C.—£2,400 for workmen's dwellings.

Rochdale T.C.—£723 for the provision of a tuber-

culosis dispensary.

Southend T.C.— £",.500 for work of re-surfacing.

Wallasey T.C.—£11,040 for electricity extensions.

Wantage R.D.C.—£187, additional loan for the East
Challow water supply scheme.

FORTHCOMING INQUIRIES.

SEPTEMBER. £
1.

—

Weymouth. For a housing scheme (Mr.

H. Ascough Chapman) ... ... ... 3,900

2.

—

Chirbury. For works of water supply
(Mr. W. M. Cross) 1,500

2.

—

Eastbourne. For the provision of a

pleasure ground (Mr. Edgar Dudley) ... 2,638

2.

—

Hendon. For street improvement pur-

poses (Mr. T. C. Ekin) 3,483

3.

—

Bewdley. For waterworks extensions

(Mr. W. M. Cross) 3,000

3.

—

Whitstable. For the provision of an open

space (Mr. Edgar Dudley) 1,000

4.

—

Hornsey. For electricity purposes (Mr.

Edgar Dudley) 540

4.

—

Stourbridge. For the provision o! gas-

works machinery and plant (Mr. W. M.
Cross) 4,.300

o.

—

Shardlow. For sewage disposal works
(Mr. W. M. Cross) 10,311

5.

—

Sutton (Surrey). For the provision of a

recreation ground (Mr. Edgar Dudley) 4,000

8.

—

Birmingham. For the preparation of a

town planning scheme (Mr. Thomas
Adams) ... .• •• • •

8.

—

Northfleet. For the provision of an
hospital and depot (Mr. Edgar Dudley) 7,950

9.

—

Egremont. For housing purposes (Mr.

W. H. Collin) 20,000

Hospital Construction.—An urban surveyor is

desirous of obtaining some information—including

particulars as to cost—with regard to the construction

in materials other than corrugated iron or brickwork

of hospitals of ten beds.

Problems in Engineering, with Solutions.* — The

English journal The Surveyor and Municip.-vl and

County Engineer carries on a section devoted to

various questions which might be put in an examina-

tion for the position of municipal engineer in an

English town or city. The questions are given one

week and answers provided by various correspondents

given in subsequent issues. The volume noted above

is the first one to be made up from these questions

and answers. .\s is well known, the position of

municipal engineer in England is one of the most

varied activity, so that the subject covered by the

questions and answers extends through the whole

field of engineering. For example, the chapter

headings are as follows: Mechanics and Hydro-

statics: Strength and Elasticity of Materials:

Theory of Structures; Surveying and Levelling:

Water Supply and Hydraulics; Sewerage; Sewage

Disposal; Road Making and Tramways: Building

Construction and Materials ; Law and Miscellaneous.

. . . There is a good deal to be said in favour of the

question and answer method of instruction.

—

Evginrc7'ing N^ews.

* Being Questions and Answers reprinted from the Assistants' and

Stadents" Section of Thi Scbtitoe asd McsiciPiL and Countt Esgi-

ITBIE. First Series, 1909.10. Edited by Sydney G. Turner, Assoc.ir,

iirsT.o.«. London : 8t. Bride's Press, Limited. Price 6a. nett,
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Municipal Work in Progress and Projected.
Ihe Editor invites the co-operation of Sckveyor readers with a view to making information given under this head at

complete and accurate as possible.

The following are among the more important pro-

jected works of which particulars appear below

:

Buildings—Rhyl, Southend ;
housing and town plan-

ning—Hunslet, Sheffield : roads and raat<?rials

—

Cardiganshire £10,000, Hants, Stirling £13,000, St.

Thomas £6,996, Wandsworth ; sewerage and sewage
disposal—Brigg, Preston £11,554, Saxmundham ;

water, gas and electricity—Welshpool. Particulars

of other works projected will be found on our " Local

Government Board Inquiries " pages.

BUiLDJNCS.

Bridlington R.D.C.—The tender of Mr. Bianiby
Uobinson. Hull, at £326, lia< been accepted for the con-

struction of the new bridge at Lissett, over the Beverley

and Barmston drain. The county council have pro-

mised a contribution of £116 towards the cost of the

scheme.

Droylsden U.D.C.—New municipal stables are to

be erected at a cost of £500.

Rhyl U.D.C—The surveyor, Mr. A. A. Goodall.

has in ]ireparation plans for the new pier scheme.

Slough U.D.C.—It is proposed to provide a mortuarv
at a cost of £100.

Southend T.C.—The provision of a new town liall

and municipal offices is under the consideration of the

General Purposes Committee.

Teignmouth U.D.C.—The surveyor, Mr. F. W.
Knight, has reported that the cost of the construction

of the apron-piece on the Point up to the present was
£825, and the council agreed that the work be con-

tinued for a further lentrth of HO ft., at an estimated
cost of £470.

HOUSING AND TOWN PLANNING.

Criccieth U.D.C.—Plans have been approved for

sixteen workmen's dwellings, which it i.- proi">r^O'l

to build in blocks of four.

Drogheda T.C.—A plot of land of nearly 3 acre>.

is to be purchased for £100, for the provision of work-
men's dwellings.

Hants C.C—Tlie Main Roads and Bridges Com-
mittee have been authorised to erect two cottages in

the parish of Shipton Bellinger for the housing of road-
men, at a cost not exceeding £500, in accordance with
the decision of the council at a private meeting to

build cottages w'here necessary for the convenience of

the men in their employment.

Hunslet R.D.C.—The council have been notified of

the sanction of the Local Government Board to the
preparation of a town planning scheme for the parish
of Templenewsam.

Pershore R.D.C.—It ha^ been agreed to ask the
Local Government Board to sanction the erection of

four cottages at Peopleton.

Sheffield T.C.—The Local Government Board have
acceded to the corporation's application for autliority
to make a town planning area for the Ecclesall, Abbey-
dale and Norton Woodseats district. Earl Fitz-
willjam's opposition to the application has been un-
successful, as the board have decided not to exclude
from the area any of the land owned by liim.

ROADS AND MATERIALS.
Appleby T.C.—A new road is to be constructed

between the top of Clifford-street and Pembroke-street.

Belfast T.C.—The superintendent of works, Mr.
H. F. Gullon. has submitted a report on the que.stion
of the resumption of Sunday morning cleansing of
the streets, and on his recommendation tlie Works
Conunittee have agreed to have the streets cleaned
every Sunday, starting work at 4 a.m. and finishing
at 9 a.m., so as to have them cleared of wastepaper
early in the day.

Cardiganshire C.C—A scheme, estimated to cost
Clo.Odii. i- to lie prepared of a new road from Llanartli
to New Quay.

Carrickfergus U.D.C—It is int^-nded to expend
£238 upon the construction of granolithic footpatlis.

Colwyn Bay U.D.C—The surveyor, Mr. AVilliam
.Tone.-, ha- received instruction to prepare a plan of

a proposed unprovement at the approach to the
promenade opposite the pier. Part of Brompton-
avenue is to be widened at an estiiuated cost of

£1.420.

Halifax T.C.—The council are recommended by the
Improvement Conunittee to accept the offer of a

grant of £3.157 and a loan free of interest of £4.1X10

towards the widening of Huddersfield-road.

Hants C.C—The council have approved the recom-
mendation of the ^lain Roads and Bridges Committee
for the purchase of two petrol-driven lorries for the
haulage of stone at a inice of abmit £710 for each
vehicle. The approximate cost of hauling stone by
lorry, including an allowance for loading and unload-
ing, would amount to TSd. per ton per mile, as
against lid., the cost of ordinai-y t^am haulage,
resulting in a considerable annual saving, and assuming
that the lorries are obtained and worked 125 days each
in the cui'rent financial year, it is estimated there will

be a saving of £145 per lorry, or a total of £290.
It has been the practice to adopt the method of repair-

ing a road throughout its entire width at one time,
except where the ti'affic is exceptionally heavy, as

better and more economical work can be secured than
by coating one-half at a time. Where, however, the
road is more than 18 ft. in width it is possible satis-

factorily to coat it in longitudinal sections, and the
eouncU have approved of regulations issued by the
county surveyor, Mr. AV. J. Taylor, dealing with the
matter, which provide for the work to be carried out
in this manner in the case of roads more than 18 ft.

in width. In the case of roads 18 ft. or less in width,
which will still be repaired in accordance with the
established practice, the regulations have been pre-

pared with a view to minimising the inconvenience
of traffic.

Helensburgh T.C—An additional estimate of £600
for .-treet works has been approved by the council.

Galway C.C—At the meeting of the councU last

week a letter was read from the Road Board informing
the council that they could not give a grant in respect
of the Tuam-Galway road and tlie Kilkerrin-Carna
Recess road, as sufficient funds were not available,

and asking the council to decide on which of the roads
they wished to get done. It was decided to ask for the
grant for the Kilkerrin-Caina road.

Gosport and Alverstoke U.D.C—The tender of the
Hennebique Company. Limited, at £2,600, has been
accepted for the improvement of The Hard.

Midsomer Norton U.D.C.—Tlie question of tar-
sjnaying the roads bas lieeii referred to the Highways
Committee, the chairman, Jlr. J. Thatcher, having ex-
pressed the opinion that if they tarred the district

roads as well as the main roads they would effect a

saving of £500 a year. He thought they should have
a machine for tar-spraying. It was not. in his opinion,
too late to do the v.ork now. for if the roads were tar-

sjivayed it would prevent the frosts of the winter from
breaking up the surfaces.

Stirling T.C.—A large scheme of street improvement
in the congested area is to be carried out at an esti-

mated cost of £13.000.

St. Thomas (Devon) R.D.C—The surveyor, Mr. J.
Bray, has prepared ]>!aiis. specifications and estimates
for ballasting, draining and improving three sections
of the Okehampton-road. The total length of road to
be treated is 3 miles, and the cost £6.996. These have
been provisionally approved, and will be eventually
submitted to the Road Board with a request for a
grant.

Wandsworth B.C.—The Road Board have sanctioned
a grant to the council of £10.000 towards the cost of
road improvement works.

Woodford U.D.C—The council have agreed to a
recoiiiuiendation of the Higliways Committee that in
tlie provisional apportionment of expenses of proposed
private street works in the streets, or parts of streets,
known as Waverley-road and Ingatestone-road, the
apportionment of expenses be made according to the
greater or less degree of benefit to be derived from
such works by the respective premises chargeable with
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such expenses. Three new slop-carts are to be pur-

chased at an estimated cott of £27 each. The sur-

veyor, Mr. W. Farrington, in reply to a question,

stated that the life of a slop-cart was about ten years.

SEWERAGE AND SEWAGE DISPOSAL

Belper R.D.C.—It has been agreed to renew
negotiations with the county council for the altera-

tion of the culvert at Kilburn at a cost of £180. Pre-

viously the county council had declined to contribute

half the cost of the scheme, their offer being £60.

Brigg R.D.C.—It has been decided to carry out a
>eheme for the sewerage of Ashby.

Cheadle R.D.C.—Sewerage extensions estimated to

cost £150 are to be carried out in Lid-lane.

Norwich U.D.C.—For some years the council have
given attention to the abolition of privies, and de-

cided about a year ago to expedite the work. At that

time there were in the town 2,680 closets which
already had vater connections, with 1,500 on the old

system. ^Yith the aid of a loan of £4,500 the council
have been busy with the conversions. Up to date
450 have been converted, while notices have been
sent out for 730, and it is expected that the work
will be completed by next March.

Listowel U.D.C—The tender of Mr. John Hannan,
Listowel, at £92.5, has been accepted for the
sewerage scheme.

Ossett T.C.—A Bill is to be promoted in the next
Session of Parliament to enable the corporation to

enforce payment for the treatment of trade effluents

discharged into the public .sewers and to embody
other provisions.

Preston R.D.C.—A sewerage scheme, estimated to
cost £11,554, is to be earned out at Longton and Little
Hoole.

Saxmundham U.D.C.—The council have approved
the specifications and conditions of contract for the
.sewerage, sewage disposal, and water supply schemes.

Spilsby R.D.C.—A letter has been received from
the Local Grovernment Board relative to the drainage
of Bilsby. The board regretted the council's proposal
to abandon the new scheme of drainage for that
parish, and that the coiuieil were considering the
question of reverting to the conservancy system of
excrement disposal. The board would remind the
council that the conditions commonly associated with
clo.sets of the conservancy type, however carefully
they were cleansed, were a constant menace to the
public health of a district, and' an unavoidable
source of nuisance. For those reasons the board
strongly urged that every effort should be made liy

the local authorities, wherever practicable, to
.secure the abolition of conservancy methods, and
the substitution therefor of the water carriage system.
The board asked for a further report, and the council
referred the matter to tlie Sanitary Committee.

WATER, GAS, AND ELECTRICITY.

Bootle R.D.C.—Water supply extensions estimated
to cost £200 are under consideration.

Brumby and Frodingham U.D.C—The tender of
Mr. H. E. Buckley, Biadford, at £5.55, has been
accepted for laying water mains in new streets.

East Ward U.D.C—The Local Government Board
is to be asked to sanction a scheme for a new water
supply for Crackenthorpe.

Ossett T.C—The tender of Messrs. Leach, Goodall
& Co., at £18,074, has been accepted for the installa-
tion of a vertical gas retort. The council intend to
apply for power to spend e40,000 on gasworks ex-
tensions.

Spalding R.D.C—It is proposed to bore for water
at Deeping High Bank, and also to extend the water
main in Deeping St. Nicholas, at a total estimated
cost of £1,400.

Welshpool T.C.—The question of an improved water
supply is under consideration.

MISCELLANEOUS.

Swansea T.C—The parks superintendent has been
asked to report upon a suggestion for the formation
of a lake on the sands for bathing.

Woodford U.D.C—It has been agreed to purchase
from the Beckenham Urban District Council a
.'iOO-gallon steam fire engine at £120.

PERSONAL.

Mr. G. \V. Spurring, Birkenhead, has been ap-

pointed assistant surveyor to the Corporation of

Harwich.

Mr. C. L. Boddie, county surveyor of Derry, is to be
allowed £1C0 a year for the provision and maintenance
of a motor car.

Mr. H. Hudson, sanitary engineer to the Chester-

field Rural District Council, has been granted an
increase of salary.

Mr. W. H. Coulthard, surveyor and inspector to the

Sedghill (Northumberland) Urban District Cotmcil,
has been voted an increase of salary.

Mr. Albert Plunkett, assistant surveyor at Hazel
Grove, has been appointed to a similar position
under the Bredbiny and Romily Urban District

Council.

Mr. P. G. Eckersall, of the town planning depart-
ment, Manchester Corporation, has been appointed an
engineering assistant in the city engineer's office, Bir-

mingham.

Mr. Ellis W. Jones, surveyor of the eastern district

of Denbighshire, has had his salary raised to £360 per
annum, and Mr. R. B. Adams, surveyor of the western
district, to £300, with actual travelling expenses in
each case.

Mr. J. H. Bell has just resigned his office as chief
sanitary inspector to the Epping Rural District
Council after forty years' service. In all Mr. Bell had
been a sanitary inspector in different parts of the
country for fifty-six years.

Mr. Thomas Powell, surveyor to the Wem, Shrop-
shire, Url)an District Council, has just received his
medal for service with the 1st King's Dragoon Guards
ill the Zulu War of 1879. Mr. Powell has occupied
his present position for the past thirteen years.

The Finance Committee of the Ham Urban District
Council have recommended that the sum of £20 be
granted to the surveyor, Mr. R. W. Hindhaugh, for
special services in connection with the town i)lanning
scheme for Ham. By the casting vote of the chair-
man it was last week decided to defer a decision
upon the recommendation, and we express the hope
that it may eventually be carried. We can assure
the council that such recognition is quite usual, and
in amount is by no means excessive.

Road Rollers and Steam Tractors.—We have received
a copy of the latest sectional catalogue (No. 802) of
Mes.srs. Marshall, Sons & Co., Limitedr Britannia Iron-
works, Gainsborough. This deals with steam tractors
and small road rollers, and contains particulars of an
interesting variety of machines of this class. Side and
end tipping trailer wa'jons are also described in tlie
liooklet. which is well illustrated.

Hazel Grove Town Planning Scheme.—It is under-
stood that the Local Government Board have given
authority for the preparation of two further town
planning schemes. The schemes are authorised to
be prepared by the Urljan District Council of Hazel
Grove and Branihall and the rural district of Huns-
let. In the case of Hazel Grove and Bramhall tlie
scheme is to apjily to an area of about 1.728 acres,
situate entirely in the urban district.

The Design of Baths and Washhouses A deputa-
tion of Glasgow Town Cuuncil have reported on the
construction of baths and washhouses as a result of
their investigations during visits to institutions in
London, Manchester, Birmingham, and Bradford. It
is recommended that wherever possible all the facilities
in such buildings should be on the ground floor ; that
the elevations should be in terra-cotta brick, with free-
stone dressings

; that the internal treatment of all
walls and corridors should be in white glazed brick or
tiles; that the floors should be in terrazzo, and the
walls and bottoms of swimming ponds in ferro-concrete,
with 3 lining of bitumen, and finished inside with white
glazed bricks. The roofs of swimming ponds should
be entirely of ferro-concrete, with a continuous lantern
for lighting and ventilation. Ponds constructed as
suggested, the committee report, expand and contract
uniformly with variations in temperature, and so do
not develop fissures and consequent leakage.
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INSTITUTION OF MUNICIPAL ENGINEERS.

President—Mi. Frank Latham, m.inst.c.e.i., f.s.e.

Borough Engineer and Surveyor, Penzance.

NORTH-WESTERN DISTRICT.

The annual general meeting of this district will be

lield at the jVIitre Hotel, Cathedral Gates, Manchester,

on Saturday next, August .30th, at 7 o'clock.

Business.

(1) Postal vote result.

(2) Annual report.

(3) Election of chairman and secretary for new
session.

(4) Progranune for new session.

Jas. W. Gleave,
Hon. Secrelarij.

" Branlwood,"
Coomassie-street,

Heywood.

Bridlington Improvement Schemes.—The Bridlington

Town Council on Wednesday night agreed to appoint

a development committee to consider a scheme of

seawall extension and the- construction of a marine

drive and 35-acre lake, to be carried out in fifteen

years, at an estimated cost of £300,000, in stages of

£20,000 a year. The council also decided to spend

forthwith "£50,(XI0 in the extension of the Prince's

Parade and the erection of a floral pavilion.

Bridge Building.—Students, young engineers, and
surveyors will find much useful information in " Pre-

liminary Studies in Bridge Building," by Reginald
Ryves, Assoc.m.inst.c.e. (London: St. Bride's Press,

Limited, 24 Bride-lane, E.G. Price 2s. nett.) The
book is described as the " first of a series of small
volumes, each complete in itself, dealing with the
design of ordinary highway bridges of moderate span."
Though highway bridges alone are referred to, the
matter contained in this volume is largely applicable
to railway bridges, aqueducts, ajid similar engineering
undertakings. The five primary types of bridges are
described, and the conditions determining the best
s:' te for each of the three types of streams are discussed
in detail; while in connection with wandering streams
various modes of designing abutments or approach
spans are dealt with. Improvements of fords and the
effect of eccentric loading of vehicles on the girder
loads are among the numerous other items touched on.—Scotsman.

FOR OTHER ADVERTISEMENTS
See End of Paper.

T UDLOW RURAL DISTRICT.
-*^ CRAVEN ARMS 'WATERWORKS.
Tenders are invited by the Ludlow Rural District

Council for the following works at the Craven Arms
Waterworks:—

40 ft., or thereabouts, of 15-in. borehole, together
with tubes fixed complete.

60 ft., or thereabouts, of 12-in. borehole, together
with tubes fixed complete, and slotting same near
base.

Providing, fixing and removing the necessary bore-
hole plant.
Providing and fixing pumping plant for testing

yield of borehole, and testing yield for 14 days by
continuous pumping night and day.
Full particulars and information can be obtained

from Messrs. Willcox & Raikes, Civil Engineers, Union
Chambers, 63 Temple-row, Birmingham, on or after
September 4, 1913, on payment of the sum of £2 2s.,
which will be returned when a bond-fide Tender is re-
ceived and all documents returned.

Tenders, sealed, and marked outside "Tender for
Borehole. &c.," should be sent to the undersigned not
later than Saturday, the 20th day of September. 1913.
The Council does not bind itself to accept the lowest

or any Tender.

(By order)

ARTHUR W. W^EYiAIAN,

,,,,, ,
Clerk.

Mill-street, Ludlow.
August 27, 1913. (757)

pUISLIP-NORTHWOOD URBAN DISTRICT
JA< COUNCIL.

INSPECTOR OF NUISANCES AND ASSISTANT
SURVEYOR.

AMENDED NOTICE.
The above-named Council invite applications for the

combined appointments of Inspector of Nuisances and
Assistant Surveyor (especially for Building Inspection).

The salary offered for the combined offices is £150

per annum, rising by annual increments of £10 to £180

per annum.
As Inspector of Nuisances the person appointed will

be required to perform all the duties devolving upon
him under the Sanitary Officers (Outside London)
Order, 1910, and the Housing (Inspection of District)

Regulations, 1910, and he must hold the Certificate of

the Royal Sanitary Institute.

As Assistant Surveyor he will be required to inspect

all buildings, drainage work, and sewers laid on private

estates.

The successful applicant must be a motor-cyclist or

cyclist, and he must reside within the urban district,

and devote his whole time to the duties of his offices.

Applications, stating age, qualifications and expe-

rience, endorsed "Inspector," and accompanied by

copies of not more than three testimonials (which will

not be returned), must be delivered to the undersigned
not later than 12 noon on Saturday, the 13th day of

September next.
Canvassing, directly or indirectly, will disqualify.

EDMUND R. ABBOTT.
Clerk to the Council.

Council Offices,

Northwood, Middlesex.
August 27, 1913. (759)

KARTLEY VVINTNEY RURAL DISTRICT
COUNCIL.

HARTLEY WINTNEY SEWAGE DISPOSAL
WORKS.

ALTERATION OF DATE FOR THE RECEIPT OF
TENDERS.

The above Council invite Tenders from responsible
Contractors for these Works, which comprise the Con-
struction of Screening and Detritus Chambers, Up-
ward Flow and Humus Tanks, Bacterial Filters,

Engine-house, Engine and Pump, Sand Filters, the
conversion of Contact Beds into Storm Tanks, and
general modification of the existing works; also
alterations and additions to existing Sewers, Surface-
water Drains, Ventilating and Flushing arrangements,
and other incidental work.
Plans may be seen, and a copy of the Specification,

Quantities, and Form of Tender obtained, on and after

the 18th August, 1913, at the offices of the Coimcil's
Engineer, Mr. T. J. Moss-Flower, c.e.. hy appointment,
at 23 Victoria-street, Westminster, S.W., or at any
time at Carlton Chambers, Bristol, on deposit of Five
Guineas, which will be refunded provided a bond-fide
Tender be received and is not withdrawn before the
acceptance of one of the Tenders, and provided also
that all the documents supplied be returned to the
Engineer.
On the production of a receipt for the deposit Con-

tractors in the locality may inspect the plans at
Hartley Wintney on a day and at a time and place
which will be communicated to them.
Sealed Tenders, endorsed "Tender for Hartley

Wintney Sewage Works," are to be delivered at my
Office at Odiham not later than 12 noon, Thursday,
the 11th September, 1913.

The lowest or any Tender will not necessarity be
accepted.
Dated this 8th day of August, 1913.

(By order)

W. H. WRIGHT,
Clerk.

Odiham,
Hants. (758)

\y ANTED a position as Articled Pupil to a
Borough Engineer ; smaU premium ; age 17.

—

Apply Box 1,301, office of The Surveyor, 24 Bride-
lane, Fleet-street. E.C. (756)
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Royal Sanitary Institute Congress.
ARCHITECTS AND THE MODEL BY-LAWS.

Among the papers submitted for coiisideratiou in

the Engineering and Arcliitecture Section of the recent

congress of the Koyal Sanitary Institute at Exeter was
one by Mr. H. D. Searles-Wood, f.r.i.b.a., entitled

THE ARCHITECT'S GKIEVANCE AGAINST THE
MODEL BY-LAWS.

-A. paper read at tlie Smveyors' Institution by Mr.
Wm. Woodward, the autlior recalled, ojiened with an
extract from "Little Dorrit," describing the circumlo-
cution office: " We still have with us the multitude of

officials who don't know and know they don't know,
and the others, much more worrying, who don't know
and who don't know they don't know," and Mr. Wood-
ward proposed to abolish the Local Government Board
as far as it concerned itself about buildings. He had
said: "A man who has been specially trained for the
work nuist take the place of those who have had no
practical experience whatever in bricks and mortar,
and who only rely on theoretical text-books and dozens
of ill-drawn by-laws and regulations. But the mis-
chief does not end here ; an apparently oppressive Act
of Parliament can be made reasonably workable liy

common-sense administration, and an inoffensive

measure may be rendered obstructive and vexatious
by a faddy, ill-informed and naturally aggressive
official." Mr. Woodward quoted from a paper by
Mr. Lacey W. Ridge, read at the Royal Institute of

British Architects in 1!JU4: " Building by-laws, specially
in rural districts, are oppressive and inconvenient to

landowners and county gentlemen, without any corre-

sponding advantage to themselves, their w^orkmen or

their tenants. The deposit of drawings and the intima-
tion that no building could be begun without the
approval of the local authority were distinct causes
of irritation. By-laws are enforced by officials unfit or
unwilling to put any but the narrowest interpretation
upon them, and that this conduct results in stopping
building in the country, and, above all, is cutting oft'

I lie supply of laliourers' cottages."
Proceeding, Mr. Searles-Wood said: "On the same

evening Mr. J. S. Gibson read a paper on architectural
design and the London Building Act, in which he
mentions the great desirability of all district surveyors
being practising architects, observing that, in the in-

terpretation of the various regulations dealing with
complex modern buildings it is essential to have men
who are experienced in modern architectural practice,
men who know the difficulties that are constantly
arising, and who are intimately conversant with the
schemes of architects as judged by their designs. If

architecture is to have any vitality in this country it

can only be by sympathetic treatment at the hands of

those carrying out the laws. Constant repression will
discourage and enfeeble it, and, above all, red tape
will strangle it. Nothing can be more inimical to the
interests of the public, to the growth of architecture,
to the beautifying of our streets, than to have as in-

terpreters and administrators of a complex Building
Act persons who, although highly skilled in technical
knowledge and masters of routine, are inexperienced
in the erection of buildings.
"Sir Alexander Stenning read a paper at the Siu-

veyors' Institute, in 19U5, dealing with urban and
rural by-laws. Referring to the deposit of plans, he
says: 'A district surveyor in London, acting under
the Building Act, is satisfied with inspecting the draw-
ings, and pointing out to the builder any matter which
he (the district surveyor) considers will contravene the
provisions of the Act; but as district councils have
the power to demand the deposit of drawings, it gives
them an opportunity of raising frivolous objections,
as in the case of the Chorley Rural District
Council (this is the case of the late Sir William
Grantham).' "...
Mr. Woodward's remedy for this was to set up

in each town an ofiice (it might be the oflace of the
architect or surveyor) which should be open every day
at stated hours for the examination of drawings and
.specifications for new dwellings for the working
classes; it would not take an architect long to see
that these drawings and specifications represented
dvvellings which, for planning and specification, were
suitable and proper, and would secure healthy dwell-
ings. In order to provide for the settlement of dis-
putes a tribunal should be instituted in each town.

l)el'ore whom builders and architects should aiipear;
the tribunal should consist of three men—one an archi-

tect, one a surveyor, and one a builder—each of good
repute and of high standing, and the decision of this

tribunal should be liual and binding on all parties.

General rules and re'.5idations must, of course, be made
for the guidance of architects, builders, and tribunal
of appeal. These would be compiled by professional

men, would be about one-twentieth the length of the
Local Government Board's by-laws, but all-sufficient

to secure healthy and well-built dwellings for the
working classes, having in view the particular needs
and requii'ements of each district both as regards mate-
rials and worknuinship. For example, some districts

are able to deal economically in the particular mate-
rials at hand, whether wood, granite, stone, brick, &c.
In a word, each building would lje considered on its

merits, and not tied down to a lot of regulations made
compulsory on all builders whether applicable or not.

In addition to these general rules and regulations, the

constituted authorities would always have before them
the future development of each district, the possibili-

ties of extension, and of tying-in between villages and
towns and between towns and cities, lines of frontage,

adequate air space, width of thoroughfare, heights of

buildings, boundary walls and fences, sewers and
drains, sanitary arrangements, and the formation and
construction of roads and footways.
"This formidable list at the end of his suggestions,"

observed Mr. Searles-Wood, "rather discounts Mr.
Woodward's dream that the moment may arrive some
day when all the districts in England may be without
any regulations whatever. So it all comes back to

this, that whatever you call them, by-laws or regula-

tions, it is impossible to go on without some guidance,
and that leaves the two grievances of the administra-
tion of the laws and the deposit of plans."
He ventured to suggest that the feeling that appeared

to e.xist between architects and officials was due,
largely, to want of knowledge on both sides. Many
officials did asli for absurd things to be done owing to

the way in wliich they construed their by-laws, and
many architects designed their buildings without the
slightest regard to the by-laws of the district, often
not having taken the trouble to get a copy of them
before designing the building ; but he thought that this

friction was much less than it was. Officials were fast

liecoming better trained in their work, and approached
the architect with nuich more sympathy, and arclii-

tects were learning to respect the ofiicial who could
so often help him over a difficulty.

With regard to the deposit of plans the real grievance
was that the architects tliought that their i^lans were
used for other purposes than seeing that the particular
building complied with the by-laws, and that their

ilesigns were used liy the officials in preparing draw-
ings for their council buildings. He had heard of in-

stances where copies of plans had been obtained from
the deposited plans, and houses built from them by
unscrupulous builders.

Concluding, Mr. Searles-Wood remarked: "Mr.
Voysey, in a discussion on building by-laws . . . urged
the abolition of the existing by-laws and the appoint-
ment, in their stead, of qualified officials, whose duty
it should be to report to their council when any build-
ing was proposed that, in their opinion, would be
dangerous to life, or limit or infringe on the liberty
of others. ... I venture to suggest, in spite of Mr.
Woodward and Mr. Voysey, that the best tribunal
Would be the Local CTOvernment Board. In the event
of a difference of opinion arising between the autho-
rity and the building owner as to the suitability of

his design and the construction of the by-laws, the
building owner should forward his drawings to the

Local Government Board with a statement of the argu-

ment he put forward why the local authority should
pass them, and the local authority should state their

reasons for objecting; the decision of the Local
Governhient Board should be binding on all parties,

and, so far as I can see, there should be no reason
why the matter should not be dealt with promptly
and with little trouble. ... It appears to me that

such a tribunal would be more impartial than any
tribunal formed in the way suggested by Mr. Wood-
ward, and the decision of the Local Government Board
would, in course of time, form a series of precedents

which would be of great assistance to both local autho-
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rities and building owners. He proposed tlie following

resolution :
—

" That the council of the Royal Sanitary Institute

he requested to urge on the Local Government Hoard

the desirability of the estalilishment Ijv the board ot

a tribunal of appeal from the decision of local autho-

rities on points relatin- to practice in the worldng

of the Building By-law.<. and should they consider

that Parliamentary sanction is necessary for the

formation of such a Irilmnal, to take steps to obtain

such sanction."

DISCUSSION,

ilr. G. W. I_\cEV (Oswestry), in seconding the

resolution, said it seemed to him that tlie paper dealt

more with the grievances of architects than with the

by-laws, and he was glad that Mr. Searles-Wood had

practically expressed that as his own opinion. They

knew the views of Mr. Woodward pretty well, aud

his altitude towards public officials, although he

did not mind giving some respect to his views on

the subject of by-laws. With regard to Mr. Wood-

ward's desire to abolish the Local Government
Board's connection with by-laws, he would suggest

that the head of the architecttiral department of the

Local Government Board was by no means a fool.

AVith regard to the deposit of plans, he did not see

why there should be any feeling of irritation ou the

part of architects to snlmiit them. It was laid down
l)y law that the local authority was to express its

pleasure or displeasure with plans, and plans must

be subnutted to them. He saw no great reason for

irritation over that. It seemed to him that the

grievance was not so much against the by-laws as

against the officials who had to administer them,

hut after the expressions of Mr. Searles-Wood he

thought that might be passed over. At the meeting

of the institute in Belfast Mr. Searles-Wood said that

the operation of the by-laws had a restrictive effect on

design, and at the time he controverted the state-

ment. As a general pruiciple, he could not see how
the by-laws as they existed at i»resent had any effect

on design. But wliat were the fundamentals of the

by-laws.' Were 9-in. external and party walls as a

iiiinimum too thin ? Were the heights governing the

thicknesses of walls oppressive; was not the neces-

sity for a good foundation incontrovertible ; and
were the regulations for air space and drainage too

drastic ? Those were the fundamentals of the by-

laws, aud, so far as they were concerned, he thought

there was nothing to wliich objection could be taken.

So where did the slioe pinch ? In certain minor
directions no doubt clauses in the by-law-s did have
an effect on design, particularly where it required

woodwork in domestic l>uikling set back in a revel

4i in., and no doubt a lot of those things could be

revised. Mr. Searles-Wood did not agree -wMi Mr.
Woodward's suggestion, and neither did he. nor a

good many other people. It seemed to him that

local government had rightly been ijlaced in the

hands of the local authority, and the development
of a district by building operations and the lay-out

of new streets was certainly essentially a thing for

local government. He was rather sorry to hear the

suggestion of Mv. Searles-Wood with regard to the

deposit of plans and as to such jjlans being utilised

by puldic ofKcials. He thought no man of honour
would do a thing like t!iat, and that, on the whole,
local and i)id)lic oflicials were as conscientious to

their employers and with regard to their public
office as the architect w-as to his clients. He seconded
the resolution because he did think there was some-
thing to be said for it in that qtiestions of fact in

the by-laws had to be submitted to a besich of

magistrates or a court of law for decision, aud it

would not be a bad thing to have a tribunal as sug-

gested to settle differences of opinion.

Mr. E. T. H-4LI,, F.R.I.B.A.. said the subject raised
was a very important one. It was not because there
was any inherent sin in their officials, nor did he
think Mr Searles-Wood suggested that for a moment,
but it was that when laws laid down in black
and white regulations with regard to buildings they
were really setting a drag upon the evolution of

design and construction. The last speaker had said
that they should not object to a 9-in. wall. But why
should they liave it ? Why not have a reinforced
concrete wall 3 in. thick, which would not be any-
thing like so costly, and was quite as good ? The
difficulty was the moment they said they must make
a wall of this or that thickness all further inven-
tions were stopped. It was the great difficulty of

having cast-iron laws. Then, again, in many by-

laws the size of joists was specified, and he had
known some cases where the specified size was
ridiculously excessive, and sometimes they had to

put in the same size joist for rooms of 10 ft. as for

15 ft. or lli ft. Then why should they insist on

having wooden floors ? They miglit have a rein-

forced concrete floor which might be cheaper in

districts where they had plenty of gravel and where

they <-ould not get imiwrted wood. 'Ilie great aim
nowadays was to get cheap houses for people who
were earning a small wage, and they could not pos-

sibly do that if they had to comply in certain dis-

tricts wiih certain by-laws. Therefore the great aim
and object of by-laws ought to be that, while laying

down general principles in lespect of healthy condi-

tions aud with regard to proper drainage and so on,

they ought not to go so much into detail.

J\ir. W. Kaye Parry (Dublin) said that Mr. Lacey
had asked where the shoe pinched in this matter,

and he would answer it by saying it jjinched not

only as regarded the actual by-laws themselves, but

also in the spirit in which they were interpreted.

As a rule the plans for buildings came before the

surveyor who had had a purely engineering training,

and not an architectural training. The surveyor did
not look at these ijlans with the eye of the architect,

but with the eye of the civil engineer, aud there were
many things which with his training lie might take

exception to which the architect from his point of

view with his training would consider quite legiti-

mate, and if permitted would be able successfully

to defend. They were not a law-abiding people in

Ireland, and the way they got over the difficulty was
to appeal to the committee from the decision of the
surveyor, aud if they were able to make a good
case they promptly waived the l>y-laws. But there
was another solution of the difficulty which was an
eminently satisfactory one. In Dublin, in addi-
tion to the surveyor, they had a city architect who
was a Fellow of the Royal Institute of British Archi-
tects. The city architect examined all plans, and
while he was determined to do his duty to the cor-

poration, he always api»roached the task with a
sympathetic mind and with the desire to meet the
architect in every way possible.

Mr. A. J. RcnFERN (surveyor to the Honiton Rural
District Council) said he took a view entirely opposite
to the resolution. He considered it absolutely un-
necessary, and that the whole tone of the paper was
extremely disrespectful to the surveyors, and a chal-

lenge to them on the part of the architectural pro-
fession. In fact, the attitude of some architects was
a distinct challenge to the surveyor, and when archi-

tects approached the surveyor in that manner it put
him on his mettle. If Mr. Hall had first put his

I proposal for SJ-in. pipes before the surveyor he
doubted if there would have been any trouble or
friction.

Mr. Hall said he did so.

Mr. Eedfern said he meant that Mr. Hall should
have consulted the surveyor. If they approached the
surveyor in that way they generally found that the
matter would be satisfactorily ananged.
The Chairman (Mr. H. Percy Bouluois) pointed out

that the by-laws were cast-iron, and they must abide
b.V them. A surveyor had no more ijower to alter

the by-laws than he had.
iMr. Rkdfern said if they took the Model rural by-

laws of the Local Government Board they had some
ground to go on, and it was his firm opinion that
these by-laws were in no way burdensome to the
architectural profession, or to anyone who wanted to
build. In a large number of the rural districts of
England, and certainly in the South-West, there were
no building by-laws at all. Iti twenty-two out of the
tv,enty-six villages in his district there were no by-
laws, and what happened was that buildings were
put up which were not safe or healthy, and which
in a few years' time woidd eau.se considerable trouble.
The difficulty was that they got coming into a place
tlie jerry builder, wlio wanted to make the last half-
penny out of his work, and unless they had some-
thing down in black and white to stand on they
would be all over the place. If only quahiJied archi-
tects sent in plans it would be all right ; but, so far
as the housing of the working classes was con-
cerned, the majority of plans were sent in by the
builders themselves.
Mr. J. MuNCE (Belfast) expressed the ojiinion that

there was no justification for the suggestion that
surveyors made a wrong use of plans.
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Mr. J. S. Brodie (1jC'i<»"gli engineer of Blackpool)

said that the surveyor would he satisfied hy going

to their old friends Qua iter Sessions.

The Ch.iirm.vn said lie had been a surveyor him-

self for many years, and he found there was .still

confusion about this by-law que.stiou. Many niem-

bers of corijoratious and of other local authorities

thought the laws were elastic, and that they might

give way on them, but it was absolutely illegal to

do anytiiing of the kind. A by-law was a by-law

which should be enforced. With regard to the l)y-

laws themselves, they were thirty years old, and

were practically founded on the Great Fire of

London, and very nearly all the provisions were to

prevent fire more than anything else, and were in

the interests of the fire insurance companies. The
sooner someone could get to work and remodel the

Model b}'-laws, and have the whole Acts of Parlia-

ment altered with regard to them the lietter. A vast

number of alterations in building had taken place

since the by-laws were passed.
The resolution of j\lr, Searles-Wood wa.s carried.

RAND WATER SUPPLY.

PROPOSED CATCHMENT AREA SCHEME.

At the beginning of the financial year ended

March 31st last the total water supply available from

all the sources of the Rand Water Board was about

8.000,000 gallons a day, a quantity which was then

little more than suHicient to meet the domestic and

health requirements of the board's consumers. M
that time, however, development works were in pro-

gress at Zuurbekom, and pumping machinery was
being installed in connection with a temporary

scheme at Springs. An additional supply from Zuur-

bekom. was obtained in September, when the avail-

able supply from all sources had increased to nearly

9,000,000 gallons, aft«r making full allowance for

losse.s by leakage and in dist.ril)ution. Owing, how-
ever, to the falling off in the yield from the Zwart-

kopjes district, this quantity was reduced within a

month to 8,-500,000 gallons, while the demands in-

creased about the same time to apijroxiniately

9.250,000 gallons. Then followed a period of short-

age, which lasted until the beginning' of February
last, when the supply had again increased to about

9,000,000 gallons daily, additional supplies having
been obtained in the meantime from a new shaft,

sunk at Zuurbekom, and from the Welgedacht Mine
in the Springs District.

When it was apparent that the rainfall for the year
1912-13 would fall very much below the normal, a

deputation interviewed the responsible Ministers at

Cape Town, and laid before them a full statement
regarding the limited supplies available from the
board's existing sources and the expected increase
in the demands upon these supplies, towards the

end of the winter season of 1913. It was explained
also that the constituent authorities of the board

—

the mines and municiijalities—had agreed to support
a scheme for obtaining an additional supply of at

least 10,000,000 gallons a day from a catchment area,

and to accept responsibility for payment by them, in

equal shares, of the fixed charges for interest in re-

spect of the further capital required, estimated at

£1,250,000, to carry out such a scheme. Special
emphasis was laid upon the fact that, owing to the
scantiness and irregularity of the summer rains
during the preceding three years, the water stored
in the principal mine dams on the Rand had been
reduced to such a low level that unless these sources
of supply were replenished by heavy rains before tlie

dry season set in, the mining companies would be
obliged to look to the board for a large quantity of

water for industrial purposes, which the board could
not possibly supply from its existing sources.
Ministers were also made aware of the heavy finan-
cial loss and hardship which the stoppage of even
a small number of mines Avould occasion, not only
to the companies themselves, but to the large popu-
lation on the Witwatersrand which is supported,
directly or indirectly, by the mining industry.
The Cabinet, however, took the view that farming

interests in the Mooi River Valley might be affected
by the abstraction by the board" of water from the
source proposed, and that therefore the Govern-
ment could not undertake to pass the legislation re-
quired in the form of a public measure. As it

would have been quite impossible, without the

assistance of Government, to comply with the Stand-

ing Orders of Parliament governing the introduction

of Private Bills, owing to the advanced stage the

Session had at this time reached, tlie whole pro-

|)osal had to be al)andoned.
The investigations made and the data collected

regarding the various catchment areas within a

radius of about .'>0 miles of Johannesburg were em-
bodied in a report by the chief engineer, Mr. W.
Ingham, m.insi.c.i:., m.i.mech.e. In that report

fifteen different s.heuies of supply were considered

from the enginet-ring and financial points of view.

The board was. Iiowever, obliged to defer the con-

slderat'on of this report until its constituents arrived

at an vmderstanding among themselves as to the

manner in which the fixed charges on the fresh

capital required would be raised, and the proportion

of such charges which would be borne Ijy mines and
numiciijalities resi)ect.ively. This question proved
one of consideral>le difficulty, owing to tfie number
and complexity of the considerations involved, and
it was not imtil November last that the mines and
nmnicipalities arrived at au understanding tliat each
wordd bear 50 jjer cent of the fixed charges on the
loan to be raised.

At the close of the financial year the question of

the selection of a scheme was engaging close atten-

tion. It was expected that by the beginning of June
last the various plans, specifications and estimates
in connection with the .scheme selected would be com-
pleted, and that tlic Bill to be presented at the next
Session of Parliament would be drafted and ready
for subnussion to the board. If, as is now expected,
this Bill will be passed during the Session of Parlia-
luent commencing early next year, the work in con-
nection with the new scheme will be put in hand
in the month of July following, at which time the
volume of water in the public stream to be dammed
will have subsided sufficiently to enable excavation
for the dam foundations to be carried out. It is

estimated that a period of about three years will

elapse from the time construction work is commenced
before a first in.stalnient of alxjut 5,000,000 gallons a
day can be brought into service, and that the whole
scheme will be completed a year later.

Public Health Law—This concise little work* has
been prepared mainly for the use of all concerned in
local government work who may find the larger
books too elaborate. In twenty chapters it covers
the ground sufiiciently for its purpose, including
such matters as highways, but oujitting rating, elec-
tions, &c. For .-tLidents it sho\dd be of assistance
in preparing for examinations in Public Health
!.aw, while the jiractitioner will find its arrange-
niciil- well suited for easy refeience.

—

T/k; Law Tiini:s.

Horsham Sewerage: A Belated Inquiry.—A letter
was, at a recent meeting of the Horsham Rural District
Council, read from the Local Government Board stating
that they had received a report from Major Norton,
who conducted the inquiry as to the loan of £1,000
for sewerage extension at Ifield. The board had been
informed that the work was practically completed at
the date of the inquiry, and before they could further
consider the matter tliey must be informed of the
reasons for the great delay in applying for the loan.
Had the application be.:'n made earlier several altera-

tions and amendments to the scheme would have been
made, and they intimated that a G-in. sewer would
probably have sufficed for the whole length, and that
all lamp-holes coidd have been omitted. There were
other matters, too, connected with the work which the
board would have objected to had the application been
made before the work was done. The clerk stated
that directly the contract had been signed the appli-

cation for the loan was made to the Local Government
Board. That was on February 26th, and the Local
Government Board did not hold the inquiry until

June 10th. iMr. Graves said it seemed to him that
the delay was not the fault of that councd, but that
of the Local Government Board, who did not hold the
inquiry until several months after the application was
made for the loan. The chairman : They do not refuse
the loan ? Mr. Graves : No, they merely ask tor an
explanation as to the delay, and point out that the
scheme is not in accord with their wishes. The clerk

was instructed to reply to the letter.

•A Maaaal for Municipal and County Engineers and Surveyor.^, Town
Clerks, Clerks to District. Coancils, and other officers and members ot

local authorities. By ti. G. lumer, of the Middle Temple. Barriater-at.
Law. A.U.I. o.B,, &c, LoodoQ : St. Bride's Press, Ltd. Pric« IO0. 0d.
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INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

Frcside»t-~MT. J. W. Cockrill, m.inst.c.e., a.e.i.b.a.,

Borough Surveyor, Great Yarmouth.

HARROGATE MEETINC.

A meeting of the institution will be held in the

North-Eastern District at Harrogate on Saturday,
October 4th.

Thouab Cole,
92 Victoria-stJ-eot, S.W. Secretary.

APPOINTMENTS VACANT.
Official and similar advektisements received up to 4.30 p.m.

on thbrsdavs will be inserted in the following day's issue.

hut those responsible for their despatch are recommended
to arrange tliat tliey shall reach The Surveyor office by noon
on WEDNESDAYS to cusurB their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergencu
only, he telephoned (City No. 10i6) subject to later con-
firmation by letter.

TEMPORARY ASSISTANT. — August 30th.—
Wombwell Urban District Council. £2 2s. per week.

—Mr. Percy Millies Walker, clerk.

GAS MANAGER.--August 30th.—Malvern Urban
District. Council. £350—£400.—Mr. H. L. Whatley.
clerk.

CLERK OF WORKS.—Auaust 30th.—Spennvni u.i

Urban District Council. £2 10s. per week. -Mr. F.

Badcock, clerk.

JUNIOR ARCHITECTURAL ASSISTANT.—August
30tli.—Biriiiingham Education Committee. £70. -The

Secretar}'.

CONSULTING SURVEYOR. — August 31st.—

Government of Bombay. £1.000—£1,200 per annum.

—

Secretarv, Revenue Department, India Office, Lon-
don, S.W.

INSPECTOR OF NUIS.\NCES.—September 1st.—
Willesden Urban District Council. £150—.£200 per
annum.—Medical Officer of Health, Dvne-road, Kil-

burn, N.W.

BURGH SURVEYOR.—September 1st.—Corporation
of Prestwick. £120 per annum.—Mr. W. Shaw, town
clerk. Burgh Chambers, Prestwick.

ASSISTANT SURVEYOR.—September 1st.—Hazel
Grove and Bramhall Urban District Council. .£100

per annum.—Mr. Frederick Pidgeon, clerk. Council
Office, Hazel Grove, near Stockport.

SURVEYOR.—September 1st.—Hunsivorth Urban
District Council. £100.—Mr. P. O. Ashworth. clerk.
14 Piccadilly, Bradford.

ARCHITECTURAL ASSISTANT.—September 1st.

—Corporation of Stoke-on-Trent. £150—£180 per
annum.—Mr. A. Burton, borough surveyor.

CLERK OF WORKS.—September 3rd.—Twicken-
ham Urban District Council. £3 3s. per week.—Mr.
H. Jason Saunders, clerk.

CLERK OF WORKS.—September 3rd.—Penzance
Education Committee. £3 per week.—Mr. T. H.
Cornish, clerk.

CLERK OF WORKS.—September 3rd.—Corpora-
tion of Southport. £3 per week.—Mr. J. Ernest
Jarratt, town clerk.

ASSISTANT SURVEYOR. — September 4th.—
Gainsborough Urban District Council. £90—£130.—
Jlr. Decimus M. Robbs, clerk.

ARCHITECT'S ASSISTANT. —September 4th.—
Kingston-upon-Thames Town Council. £90 per
annum.—Mr. R. Hampton Clucas, borough surveyor.

BOROUGH ENGINEER'S ASSISTANT.-September
6th.—Halifax Town Council. £150.—Mr. J. Lord,
borough engineer.

JUNIOR CLERK.—September 7th.—Countv sur-
veyor's office^. West Suffolk County Council. "£50—
£60.—Mr. W. Lionel Jenkins, county surveyor. Shire
Hall, Bury St. Edmunds.

WATERWORKS jMANAGER.— September 8th .
-

Bradfield Rural District Council. 32s. 6d. per week
and free quarters.—Mr. Bernard A. Collins, clerk, 172
Friar-street, Reading.

SEWAGE WORKS MANAGER.—September 8th.—
Bradfield Rural District Council. £2 per week.—Mr.
B. A. Collins, clerk, 172 Friar-street, Reading.

ROAD SURVEYOR.—September 11th.—Hartley
Rural District Council. £200 per annum.—Mr. J. G.
Sliield, clerk. 14 Foregate-street, Worcester.

ASSISTANT SANIT.VRY ENGINEER.-September
I5th.—Governiiieut of the United Provinces. 500-700

rupees per month, with travelling allowances.—Secre-
tarv. Revenue Department, India Office, Whitehall,
London, S.W.

ASSISTANT ENGINEER.-September 15th.—Cor-
].oration of Cardiff. £170-£200.—Mr. C. H. Priestley,

City Hall.

TECHNICAL (SANITARY) INSPECTOR.—October
1st.—Municipality of -\lesandria.—The Director-

General of the Municipality.

COUNTY SURVEYOR.—October nth.—KentCounty
Council. £800 per annum.—Mr. W. B. Prosser, clerk.

Sessions House, Maidstone.

ASSISTANT ENGINEER.—Public Works Depart-
ment of the Gold Coast Governmont. £300—£350.

—

Crown Agents for the Colonies, -1 '.'> hitehall-g.'irdens,

London, S.W.

MUNICIPAL COMPLTITIQNS OPEN.
Official and similar advertisements f.eceived up to 4.30 p.m.

on thursdays will be inserted in the following day's issue.
hut those responsihle for titeir despatch, are recommended
to arrange that they shall reach The Surveyor office by noon
071 WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in coses of emergency
only, he telephoned (City JVo. 10/,6) suhjcrt to later con-
firmation by letter.

YORK.-—October 31st.—Scheme under the Housing
and Town Planning Act, 1909, in connection with
certain areas, for the Corporation of York. Premiums
£100, £50, and £25.—Mr. F. W. Spurr, city engineer.

FOLKESTONE.—November 29th.—Designs for a
baud pavilion, for the corporation.—The Town Clerk.

SKELMANTHORPE (Yorks).-Designs for twelve
workmen's cottages, for the urban district council.

—

Mr. W. Fisher, clerk.

BLACKBURN.—No date.—Designs for a new fire

station and firemen's dwellings, for the corporation.
Premiums of £100, £50 and .£25 are offered. Mr. F. G.
Briggs, F.E.I.B.A., assessor.—The Town Clerk.

BR.^DFORD.—No date.—Designs for laying out an
estate and the erection of working-class houses.—The
Town Clerk.

COVENTRY.—No date.—Sketch plans for school ex-
tension, for the Education Committee.—The Secretary,
Education Offices, 44 Baylej'-lane.

MUNICIPAL CONTRACTS OPEN.
Official and similar advertisements received up to 4.30 p.m.

on thursdays will be inserted in the following d.4y's issue.
hut those responsihle for their despatch are recommended
to arrange that they shall reach The Surveyor office hy noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, he telephoned (City No. 101,6) subject to later con-
firmation hy letter.

Buildings.

GLASGOW.—August 30th.—For work of tunnelling,

for the corporation.—Mr. J. R. Sutherland, engineer,

Water Department, 45 John-street, Glasgow.

LAUNCESTON.—August 30th.—For the erection of

thirty-two workmen's dwellings, for the corporation.—
Borough surveyor.

GRIMSBY.—August 30th.—For the erection of

wood-framed and corrugated-iron isolation hospital,

for the rural district council.—Engineer and Surveyor.

DUNDEE.—September 1st.—For extensions to gene-

rating station, for the corporation.—Mr. H. Richard-
son, general manager and engineer. Electricity Depart-
ment.

HAMPSHIRE.—September 1st.—For the erection

of a school, for the county council.—Mr. A. L. Roberts,
architect, The Castle, Winchester.

KETTERING.—September 1st.—For the erection of

a disinfecting station, for the urban district council.

—

Mr. T. R. Smith, surveyor.

HERTS.—September 1st.—For the erection of a

school, for the Education Committee.—County Sur-

veyor, Hatfield.

MONMOUTH.—September 1st.—For the erection of

a public school, for the Education Committee.—Mr.
John Pain, County Council OflBces, Newport.
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MAESTEG.—September 1st.—For the erection of

council offices, for the urban district council.—Mr.

S. J. Harpur, architect and surveyor.

BRADFORD.—September 2nd.—For alterations to

shops and erection of weigh-house, for the corporation.

^City Architect.

MOUNTAIN ASH.—September 2nd.—For the erec-

tion of a school, for the Education Committee.—Mr.
A. Morgan, director, Town Hall, Mountain Ash.

MARGATE.—September 2nd.—For the erection of

a bathing pavilion, for the corporation.—Mr. E. A.

Borg, borough surveyor.

CARMARTHEN.—September 5th.—For additions to

school, for the county council.—iMr. W. V. Morgan,
County Education Offices, Carmarthen.

SOUTHWOLD.—September 5th.—For the erection of

twelve workmen's cottages, for the corporation.

—

Borough Surveyor.

HARWICH.—September 5th.—For additions to

school and other works, for the Education Committee.
^Borough Surveyor.

WEST RIDING.—Sept«mber 5th.—For the erection

of a school, for the Education Committee.—Educatioji

Architect, County Hall, Wakefield.

WALSALL.—September 6th.—For additions to

tramway offices, for the corporation.—Mr. J. Taylor,
borough engineer and survej'or.

TORQUAY.—September 6th.—For the erection of

medicinal and swimming baths, for the corporation.

—

Mr. A. J. Taylor, architect, 18 New Bond-'3trjet, Bath.

CORNWALL.—September 6th.—For the erection of

a school at Falmouth, for the Education Committee.

—

Mr. S. Hill, architect. Green-lane, Redruth.

GLASGOW.—September 6th.—For the erection of a
lecture room at hospital, for the corporation.—Mr. J.

Lindsay, town clerk.

PORTSMOUTH.—September 8th.—For the erection
of temporary building at a school, for the corporation
—Mr. A. H. Bone, surveyor. Education Coni'nittee,

Cambridge-junction, Portsmouth.

NEWTON-IN-MAKERFIELD.—September 8th.—For
the construction of a shed, and oxide mill with gas
engine, for the urban district council.—Mr. R. T.

Surtees, Gasworks, Newton-le-Willows.

DROITWICH.—September 8th.—For the erection of

twelve cottages, for the corporation.—Mr. Henry
Hul.^e, borough surveyor.

BOOTLE.—September 8th.—For additions tu lios-

jiital, for the corporation.—Mr. B. J. Wolfeiulen,
borough engineer.

LONDON.—September 9th.—For repairs to southern
outfall works. Crossness, for the county council.—Mr.
G. W. Humphreys, chief engineer.

ST. HELENS (I. of W.).—September 9th.-For tlie

erection of a depot shed, for the urban district council.
—Mr. A. S. Lilley, surveyor, High Park, Ryde.

DURHAM.—September 9th.—For the erection of a
new school and alterations at existing .school, for tlie

Education Committee.—Mr. A. J. Dawson, clerk. Shire
Hall, Durham.
STRETFORD.-Septemlier 9tb.-Fur tlie erectiun ol

an infants' school, for the Education Authority.—
Messrs. Woodhouse & Howard, architects, 28 Mi.sley-
street, Manche.ster.

WEST RIDING.—September 10th.—For the erection
of four asylum blocks, for the asylums board.—Mr.
W. E. H. Burton, architect, The Asylum, Wakefield.

ANGLESEY.—September 11th.—For the erection of
a public school, for the Education Committee.—Mr.
J. Owen, county architect, Holyhead and Menai
Bridge.

WATFORD.—September 1.5th.—For the erection of
twenty-two workmen's dwellings, for the urban district
council.—Mr. D. Waterhouse, engineer.

LANCASHIRE.—September 15th.—For the election
of a school, for the Education Committee.—Mr. H.
Littler, county architect, 16 Ribblesdale-place, Picston.

DORCHESTER.-September 18th.—For alterations
to stables, for the corporation.—Borough Engineer. 21
North-square.

BELFAST.—Septemljer 19th.—For building thirty-
six cottages, for the rural district council.-The Clerk.

WEMBLEY.—September 22nd.—For the erection of
a temporary hospital, for the urban district council.

—

Mr. C. R. W. Chapman, engineer.

BARROW.-^September 25th.—For builders' and
heating engineers' work at public baths, for the cor-

poration.—Borough Engineer and Surveyor.

BROWNHILLS.—September 27th.—Erection of a
pumping station, with engine and other foundations,
at Mosspits, Shelfleld, for the urban district council.

—

Mr. Robert Green, engineer, 37 Waterloo-street, Bir-

mingham.

LUTON.—September 30th.—For the extension of

the refuse destructor plant, for the corporation.

—

Borough Engineer.

Iron and Steel.

WAKEFIELD.—September 1st.—For the supply of

electricity plant, for the corporation.—City Electrical

Engineer.

NEATH.—September 7th.—For laying water pipes
and machinery, for the rural district council.—Mr. D.
M. Davis, Council Offices.

ST. PANCRAS.—September 8th.—For the removal
of existing pumping plant and the erection of new
pumping plant at baths and washhouses, for the

borough council.—Mr. Percy Griffith, 20 Victoria-

street, Westminster, S.W.

DUNSTABLE.—September 10th.—For the construc-
tion of storm-water conduit, for the corporation.

—

Borough Surveyor.

MORLEY.—(No date.)—For providing mechanical
filtration plant, clear water tank, sedimentation tanks,
and drains, for the corporation.—Mr. W. E. Putmau,
consulting engineer.

Roads.

SAFFRON WALDEN.—August 30th.—F.'-r making-
up a street, for the corporation.—Mr. A. If. Forbes,
borough surveyor.

BROMLEY (Kent).—September 1st.—For the supply
of road materials for the year ending September 30,

1914, carting, and team labour, for the rural district

council.—Mr. Edward Haslehurst, clerk.

MIDDLETON.—September 1st.—For the supply of

about 1,850 tou.s of granite setts and 80 tons of cement,
for the corporation.—^Mr. W. Welburn, borough sur-
veyor.

GILDERSOME.—September 1st.—For road rolling,

for the urban district council.—^Mr. Harold B. Jalnes,
clerk.

GRIMSBY.—September 1st.—For makingup cer-

tain streets, for the rural district council.—Engineer
and Surveyor.

BROMLEY (Kent).—September 1st.—For the supply
of a steam roller on hire, for the rural district council.
—Mr. Edward Haslehurst, clerk.

L.VNCASHIRE.-September 1st.—For laying a con-
crete foundation and paving about 10,000 sq. yds. of

main road with granite cubes, for the county council.
—Mr. W. H. Schofleld, county surveyor, Preston.

HEATON NORRIS.—Sei)tember 2nd.—For the recon-
struction of carriageway with granited Limmer rock
asphalt, for the urban district council.—Mr. Walter
Banks, surveyor.

CAERLEON.—September 2nd.—For the supply of
stone and gravel, watering streets, hauling, hire of
steam roller, and scavenging.—Mr. C. J. Fox, sur-
veyor.

SOUTH MIMMS.—September 2nd.—For the sup-
ply of Leicestershire or other granite, chippings,
gravel, hoggin or shingle, distilled tar, and cartage,
for the rural district council.—Mr. G. Simcox, sur-
veyor.

LOUGHTON.—September 2nd.— For making-up
certain roads, for the urban district council.—Mr.
H. White, surveyor, Loughton, Essex.

BLAYDON.—September 2nd.—For road making
and team labour, for the urban district council.—Mr.
George Symon, surveyor.

LEITH.—September 2nd.—For concrete paving
works, for the corporation.—Burgh Surveyor.

ALDERSHOT.—September 2nd.—For private street
works, for the urban district council.—Mr. W. E.
Foster, clerk.

BRAINTREE.—September 3rd.—For the hire of

steam roller and scarifier, for the rural district coun-
cil.—Mr. C. Vernon Bright, surveyor of highways.
LITTLEHAMPTON.—September 3rd.—For the sup-

ply of Guernsey granite and granite chips, for the
urban district council.-Mr. H. Howard, surveyor.
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BATH.—September 3rd.—For making-up a street,

for tlie corporation.—City Surveyor.

AXBKIDGE.—September 4tb.—For biriiig .=ix to

eight steam rollers and scarifiers, for the rural dis-

trict council.—Mr. William Reece, clerk. Council

Offices, Axbridge, R.S.O., Somerset.

GOOLE.—September 4th.—For asphalting and tar-

ring, for the corporation.—Mr. E. L. Harrop, Ed>i-

eation Offices.

RAMSBOTTOM.—September 4th.—For supplyin;:

.setts, kerl)s, flags, granite, ironwork and gullies, for

the urban district council.—Mr. T. H. Bell, surveyor.

KICHMOXD (Surrey).—September 4th.—For paving
the carriageway of part of Hill-street, an area of

about 1,000 sq. yds., with creosoted deal blocks, laid

(ii; concrete foundation, for the corporation.—!Mr.

J. H. Brierley, borough surveyor.

MrDDLESBROUGH. — September 5lh. — For the

construction of an arterial road, for the Tees Conser-

vancy Commissioners.—jMr. .Tohn H. Amos, general

manager, Queen's-terrace, Middlesbrough.

SWINTON AND PENDLEB'JRY. -SopteiMbcr Gth.

—For making-up certain streets, for the urban dis-

trict council.-Mr. H. Entwisie, Coi-n.'il (.)ffiees,

Swinton, near Manchester.

DEVIZES.—September 8th.—For scarifying ami
steam rolling, for the rural district council.—iMr. S.

W. Saunders, The Wharf, Devizes.

iMOUNTAIN ASH.—September 9th.—For iirivato

street work, for the urban district council.—The Sur-

veyor.

SOUTHAMPTON.—Sept4?mber 9th.—For cxeciitin-

private street works, for the corporation.—Borough
Engineer.

BEDFORD.—September 9th.—For the supply of

liroken granite, ironstone slag, and ironstone slag tar-

macadam, for the corporation.—Mr. N. Greenshields.
borough engineer and surveyor.

BRIGHTON.—September 9th.--For the sup|ily of

dressed granite kerb and channel, granite flat kerb
and granite flat chauiicl. for the corporation. Borough
Surveyor.

HESTON AND ISLEWOBTH.—September 10th.—
For carrying cut road work in aspiialt ni;;<-:idam.

granite, and lithofalt, for the Lrban disiricl council.
—yht. J. G. Carey, engineer a ad surveyor.

BEDFORD.—September lOth.—For paving and
road making, for the corporation.—Mr. N. Green-
shields, borough engiiiccr.

GOSPORT AND ALVERSTOKE.—September Uth.
—For the supply of artificial and other paving stoiies.

broken stone for niaci>,daiui.sing, brooms, castings,
cement and lime, disinfectants, forage, fuel, gravel,
shingle, harness rejiairs, haulage, kerb, channel and
setts, and stoneware drain jiipes, for the urban dis-

trict council.—Mr. )•:. Talbot Palmer, clerk.

WANDSWORTH.—September 15th.—For works of
making up and paving, for the borough council.—Mr.
P. Dodd, borough engineer.

KENSINGTON.—September 15th.—For making up
two streets, for the borough eoimcil.—Borough Engi-
neer.

WEMBLEY.—September 16th.—For making up cer-
tain .streets, for the urban district council.—Mr. C. R.
W. Chapman, engineer and .surveyor.

TREDEGAR.—Sei>tcnilicr 16lh.—For the supply of
l.fXH) tons of 2i-in. granite and 100 tons of granite-
screenings, for the urban district comicil.— i\Ir. H.
J. C. Shepard, clerk.

STRATTON AND BUD E.—September 17th.-For
road widening and improvement, for, the urban distiict
council.—Mr. J. Ellis, surveyor, Bude, Corn vail.

Sanitary.

HlYTi ).\-WiTH-ROBY.- August .30tli.-For laying
stoneware pipe .sewer, for tlio urban district council.--
Mr. J. J. Tickle. 25 Hardshaw-street. St. Helens.

W^ARBLINOTON.—August 30th.— For the construc-
tion of sewerage and sewage disposal works, coiM|)rising
1.900 yds. of l.'j-in., 16-in.. 18-in., and 24-in. rast-iron,
stoneware, and concrete outfall sewer, with manholes,
vcntUators. pumping-statioii, rising main, septic tanks,
and trickling filters, for the urban district council.—
Mr. Arthur J. iMartin, engineer, 7 Victoria-street,
Westminster, S.W.
KNARESBi)KOTGH.-Augu.st 30th—September -Jnd.

—For laying main .sewer, for the rural district
council.-Mr. W. Lupton, surveyor.

ST. HELENS (I.W.).—August 30th.—For the execu-
tion of sewerage works, for the in-ban district council.

—Mr. K. S. Lilley, surveyor.

ARBROATH.—September 1st.—For the construc-

tion of screen nig chamber and overflow sewer and
reconstruction of part of outfall sewer, for the cor-

poration.—Burgh Engineer.

SKEGNESS.—September Ist.^For sewerage exten-
sions, for the urban district council.—Messrs. Elliott

& Brown, Burton Buildings, Parliament-street, Not-

tingham.
RHONDD.\.—September 1st.—For scavenging work,

for the urban district cotmcil.—The Surveyor.

ALDERSHOT.—Septemlier 2nd.—For drainage and
sewerage works, for the urban district council.—Mr.
Fred. C. Uren, surveyor.

BR.\DFORD.—September .3rd.—For the supply of

io.DiKl double filter press cloths, for the coriioration.

—

Engineer, Esholt Hall Station, Apjierley Bridge, Mid-
hiiul Railway.

HITCHIN.—September 3rd.—For the construction
of sewerage and sewage disposal works, for the urban
district council. — iMr. E. J. Silcock, engineer,

Sanctuary House, Tothill-street, W'estminster, S.W.

SOUTHPORT.—September 3rd.—For the construc-
tion of i)rick intercepting sewer, for the corporation.
—Borough Surveyor.

RUNCORN.—September 3rd.—For laying sewers
and constructing manholes, for the rural district

council.—Mr. G. F. Ashton, clerk.

HARTLEY WINTNEY.—September 4th.—For the
constructio7i of screening and detritus chambers, up-
ward flow and humus tanks, bacterial filters, engine-
house, engine and pump, sand filters, conversion of

contact beds into storm tanks, general modification
of existing works, and alterations and additions to

existing sewers, surface-water drains, ventilating and
flushing arrangements, and other incidental work,
for the rural district council.—Mr. T. .1. Moss-Flower,
28 Victoria-street, Westminster, S.W., or Carlton
Chambers, Bristol.

DONCASTEK.—September 5th.—For laying earlli-

enware pipe .sewer, for the rural district council.

—

Mr. W. R. Cralnree, .surveyor. "r

LOUGHREA.— September Bth.—For tlje construc-
tion of sewers, manholes, septic tanks, and other
woiks, for the rural district council.—iMr. T. W.
Roseingravc, engineer, 33 Catlierinc-street. L'merick.

D.\RTON.—September 8th.—For scaverging, for the
urban di.-trlct council.— Mr. A. P. Taylor, sanitary
inspector. North View, i\Iapplewell.

GLASTONBURY.—September 8th.—For the sujjply

and erection of pumpiftig machinery at sewage dis-

posal works, for the corporation.—Messrs. Cotlereil
iv Carr, 17 Old Queen-street, We.stminster, and 28
Baldwin-street, Bri.stol.

j\l< )TTRAiM-IN-LONGDENDALE.—September 8th.
—For cleansing ashpits and closets, for the urban
district council.—Mr. S. Hudson, in.speetor.

EPSOM.—September 'Jth.—For scavenging, for the
rural district council.—i\rr. W. T. Wooldridge, sur-
veyor.

BLAYDON.—September 9th.—For the removal of

contents of ashpits, for the urban district council.

—

Mr. H. Dalton, clerk.

MADRAS.—September 9th.-For the supply aid
delivery of English stoneware pipes and specials,
vaiying from 4 in. to 21 in. intcrual diameter, and
aggregating a toial length of about 14.j miles, for the
corporation.—Messrs. James Mansergh & Sons,
agents, 5 Victoria-street, Westminster, S.W.

H.\V.\NT.—September inth.—Fur scavenging, for

tile rural district council.—Mr. W. L. Hibberd, sur-

veyor. ^

DUNSTABLE.—September lOlh.-For the construc-
tion of .storm-water conduit, for the corporation.^
Borough Surveyor.

OGMORE AND GARW. Septond)er lOth.-For lay-

ing cast-iron pipe sewer, for the urban district council.

—Mr. T. Ollivant .Tones, engineer. Council Offices,

Brynmenyn. Glamorganshire.

LONDON.—September 16th.—For the supply of

machinery for new engine-house at Crossness, for

tilie countv council.— Mr. G. W. nvmiphrevs. County
Hall, Spring Gardens, S.W.

:BUSHEY.—September 16th.—For the construction
of cast-iron pipe sewers, for the urban district
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^
Mill 1,1

OVER 2,000 IN STOCK—TESTED-AND READY
FOR IMMEDIATE DELIVERY.
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council.—Mr. E. E. Eyder, surveyor, Rudolph-road,

Busliey.

GLASLYN.—September 29th.—For laying earthen-

ware and cast-iron pipe sewers, construction of man-
holes, filters, and other works, for the rural district

council.—Messrs. Harrington, Son & Watney, Pru-

dential Chambers, Lichfield-street, Wolverhampton.

RUNCORN.—September 30th. — For laying 466

lin. yds. of 12-in. and 144 lin. yds. of 9-in. stoneware

pipes, and the construction of manholes, for the

rural district council.—Mr. Geo. F. Ashton, clerk.

CANNOCK.—October 6th.—For alterations to exist-

ing detritus tanks, conversion of existing filters into

sedimentation tanks, removal, washing, and screen-

ing of the existing filtering material, and the con-

struction of new tanks, filters, mains, and pipe

sewage carriers, for the urban district council.—Mr.
R. Blanchard, engineer and surveyor.

Stores.

PORTSMOUTH.—September 1st.—For the supply

of Purbeck paving, gravel, granite, oils, paints, pitch,

tar, brooms, lime, bricks, timber, disinfectants, iron-

mongery, drain pipes, Portland cement, and flushing

apparatus to water-closets, for the corporation.

—

Mr. G. Hammond Ethertonj town clerk.

BRADFORD.—September 1st.—For the supply of

materials, for the Gas Committee.—Mr. C. Wood,
gas engineer. Town Hall.

Miscellaneous.

HORNSEY.—September 1st.—For the supply of two
petrol-driven motor fire engines, with fire escape, for

the corporation.—Mr. E. J. Lovegrove, borough engi-

neer and surveyor.

HAMPTON.—September 1st.—For the supply of best

Welsh double-screened steam coal, for the urban dis-

trict council.—Mr. Sydney H. Chambers, surveyor.

DARFIELD.—September 11th.—For the construc-

tion of new cemetery, for the urban district council.

—Mr. T. W. Hlsley. 4 Owram-street, Snape Hill,

Darfield.

TENDERS FOR] MUNICIPAL WORKS OR SUPPLIES.

The Editor invites the co-operation of Stirveyor readers
with a view to raaUing the information given under this

head aa complete and accurate as possible.

* Accepted. t Becommended for acceptance.

CARLISLE.—Accepted for laying a 6 in. sewer, for the rural
district council.—Mr. F. Barker, surveyor :

—

W. Gartner, BroomhiUs, Carlisle, £56.

DONCASTER.—Accepted for scavenging and removal of
house refuse, for the rural district council :

—

J. Thompson, Warmsworth, near Doncaster, A'lOO.

LYDD.—For the construction of a sea wall, for the com
missioners of sewers :

—

For Whole.
A. P. Catley, London .

.

G. Brann. Broomhill, Sussex
T. W. Paine. Lydd, Kent
J. Shelbourne & Co., London
F. Baker, Lydd, Kent*

Fob Bastbrn Half.
H. Pope, Lydd, Kent

For Western Half
F. Baker, Lydd, Kent

2,100
1.995
1.738
1,600

£77

TRTJRO.—Accepted for the supply of artificial footway
paving and creosoted deal blocks, for the corporation.

—

Mr. F. A. Barnes, city engineer and surveyor :

—

Creosoted Deal Blocks.—Fox, Eliott & Co., Plymouth, £10
per 1,000 blocks.

Artificial Footway Paving.—St. Keverue Stone Company,
Helston, 2s. lOJd. per super, yard.

WIDNES.—For making up Fairfield-road, for the corpora-
tion.—Mr J. S. Sinclair, borough surveyor :

—

T. Cowburn & Sons. Hindley £1,148
R. Allen, Widnes * 1,114

MEETINGS.
.Secretaries and others will oilige hy sc/iding early notice of

dates of jortlicoming meetings.

SEPTEMBER.
19.—Institute of Sanitary Engineers : Meeting at Manchester,

3 p.m.; dinner 7 p.m.
27.—Institute of Sanitary Engineers : Visit to Croydon

Borough Sewage Works, Beddington.
OCTOBER.

1.—Institute of Sanitary Engineers : Opening Sessional
Meeting, Caxton Hall. Westminster. 8 p.m.

4.—Institution of Municipal and County Engineers : Meeting
at Harrogate.

11.—Institution of Municipal and County Engineers ; Meeting
at Dover.

THE 20th CENTURY PAVING.

CHEAP. DUSTLESS. DURABLE.

LITHOMAC
ASPHALTE MACADAM

LAID IH SITU.

THE BEST PAVING MATERIAL FOR COUNTY ROADS
— AND FOR —

ROADS BEARING FAST AND HEAVY MOTOR TRAFFIC.

THE UMMER ASPHALTE PAVING CO., LTD,

Chief Office : GAXTON HOUSE, WESTMINSTER, S.W.
"LIMMER, LONDON." GERRARD 9620 (2 III

91
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Minutes of Proceedings.

The London ^ho reports which are pre-

Water SuddIv sented to the Metropolitan
Water Board from time to

time by Dr. Houston show that ceaseless care

and attention are given to the watching of the
quality of the waters obtained from various

sources and supplied to the London consumer.
They show that the theory of purification by
storage is being confirmed by the results obtained,

and that as a consequence its importance in con-
nection with the London supply (80 per cent of

which is derived from sewage-polluted rivers) is

daily becoming more evident. This is the more
so in view of the fact that the purification effected

by filtration at the jsresent time at the various

woi-ks of the Board is apparently less satisfactory

than might be desired ; neither does it appear to

be practicable to purify the waters of the Thames
and the Lea by filtration in ordinary filter-beds

to the extent I'equired. Thus, if it were not for

the purification effected by storage, antecedent to

filtration, London would now be drinking a very
impure water, and would have had to incur the
enormous expense of obtaining a supply from a

purer source. The extra expense that is being
incurred by the Metropolitan Water Board in

order to provide ample and sufficient storage is

fully justified.

Dr. Houston 's position as a merciless critic of

the quality of waters -supplied for human con-
sumption, combined with that of adviser to the
Metropolitan Water Board, is a very difficult

one, and be need have the courage of his opinions
in accepting the responsibility of acquiescing in

the continued use of sewage-polluted raw water,
relying entirely upon processes of purification

which have no parallel elsewhere. But whatever
may happen in the future. Dr. Houston has suffi-

cient evidence to prove his case in the steadily

improving health of the Metropolis. This is so

notably in the case of typhoid fever, which shows
a steady decline in the death-rate. Not only do
the health statistics show the " reasonable

"

safety of the water, but research work tends to
show the absence of disease germs in fairly large
samples of river water. Following this distinctly

satisfactory result. Dr. Houston commenced a
search for typhoid organisms in crude sewage,
samples having been obtained from several dif-

ferent places. In these cases, again, the com-

parative absence of typhoid germs appeared evi-

dent. Such results are absolutely in accordance
with general practical experience. We all know
of numerous cases of persons drinking impure
river water, and even water obviously contami-
nated with sewage, for considerable periods with-

out any apparent ill effect, while in other cases a

slight or sudden pollution seems to have produced
an epidemic. It is therefore probable that the
typhoid germ is not necessarily present in sewage,

or in sewage-contaminated water, which under
such circumstances will not produce typhoid fever.

On the other hand, sewage is always liable to be
polluted with typhoid germs, and similarly these
germs may pollute water and cause sickness. No
relaxation of care in the purification of water is

therefore permissible. On the contrary, now that
polluted water, and even sewage itself, may be
free from typhoid germs, there is great danger of

a false sense of security resulting, so that when
specific pollution occurs it will be the more
dangerous.

Evidently in the case where the typhoid death-
rate is high, as in America, the danger resulting

from sewage pollution is the greater. Hence the
ajDparent difSerence between Dr. Houston and
American workers. On the other hand, it is

probable that if a severe epidemic of typhoid
occurred in the Lea and Thames Valley, the
present treatment of London water would be
considered insufficient. Particular attention
should therefore be given to Dr. Houston's advice
as to the better treatment of the raw waters,

and particularly with regard to the pre-treatment
of flood waters carried into the reservoirs, which
is at present not satisfactory. Trouble has been
experienced this )'ear owing to the growth of algas

in the stoi-ed watei-s. This was foretold, and was
certainly to be expected. Experience elsewhere
has shown that, under certain conditions, not as

yet fully ascertained, algal troubles occur, and
it is not to be exjjected that we shall always be
free from them in London. Luckily, the remedy
—treatment with sulphate of copper—is fairly

simple. On the whole Dr. Houston's report for

the year ending March last—which is dealt with
elsewhere in the present issue—is as satisfactory

as was to be expected, but we must not lose sight

of the fact that the conditions of London are not
ideal, and that unless the existing works are con-
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siderably improved in accordance with Dr.

Houston's oft-repeat-ed advice, and unless the

quality policy " of the Board is directed towards

securing an ' epidemiologically sterile water,

antecedent to filtration," we shall in the future

be faced with the most serious danger.

The enormous extensions of
Town Planning

^^^^ boundaries of the city of
in Birmingham.

Bi,.,„ingiiam which took place in

1911, as a result of which the corporation to-day

have jurisdiction over an unbuilt area of about

24,000 acres, aflforded a unique opportunity for the

inauguration of comprehensive schemes of town

planning, of which the authorities have not been

slow to take advantage. Four separate schemes,

each of which deals with a distinct area, have been

initiated, and altogether a total of 14,639 acres

are affected. The experience which has been

gained in the prepai'ation of schemes of such mag-

nitude is, of course, invaluable, and Mr. Henry E.

Stilgoe, M.iNST.c.E., the city engineer and surveyor.

has performed a service which is of real value to

the general body of municipal engineers in pre-

paring the paper which he submitted to the recent

Town Planning Conference at Great Yarmouth.
In our issue of last week we published full extracts

from this paper, together with the discussion which

followed upon its reading. It is unnecessary,

therefore, in this place to •liscuss in any detail the

several schemes with which it was concerned.

Certain features, however, are in our view worthy

of special emphasis, and it is to these that we now
desire to direct the attention of our readers. In

the first place, the corporation have retained control

over the directions and sites of new streets on the

scheduled area. This was a veiy necessary pre-

caution, and its adoption will preclude the possi-

bility of streets primarily intended merely for estate

traffic being used for through traffic. Further, the

main arterial roads have been planned with dtie

regard, not onl}- to the particular district, but also

to the surrounding districts which will be served

by them. An important feature of all the schemes
is the provision of a Ring road, which will connect

up the main radial roads, and thus enable motor
and other quick traffic to pass from one part of the

city to another without traversing the congested

central area. This Ring road when complete will

be over 24 miles in length, and will consist of about
13 miles of wideuings of existing streets and 11

miles of new road. The general width will be

100 ft. Another essential matter in regard to which
the corporation have retained control is the build-

ing of factories and the prevention of noxious

trades. This is of special importance in the eastern

area, in which there are many manufactories and
a large working-class population. Three large

areas in this district have been allocated to fac-

tory sites, and the corporation are taking powers
under the scheme for the construction of railway
sidings in case it may be found desirable to assist

development in this way.

In a jsaper which is throughout of great prac-
tical value it is perhaps a little invidious to

select one portion as of jjeculiar interest. If we
were asked to do this our choice woul4 fall upon
Mr. Stilgoe 's comments and criticisms upon the
procedure regulations. He points out that ex-

perience has shown that the observance of these
regulations entails an immense amount of ex-
pense, labour and delay, some of which at any
rate he thinks is uunece.ssary. The principal
suggestions which he makes are the giving, of
notices by advertisement instead of by personal
service, and a modification ' of the requirements
as to the purchase and preparation of maps. No
doubt these proposals will be considered in the
proper quarter, for it is only to be expected that
regulations which were drawn up under a novel

statute should require some amendment in the

light of experience.

An Important

Report.

The Blue - book recently

issued by the Local Govern-
ment Board on the Admini-

stration of the Housing of the Working Classes

Acts and the Housing, Town Planning, dec. Act,

1909, comprises a valuable resume of the work
which has been accomplished under these statutes,

and a survey of the present position which can-

not fail to be of assistance in detennining the

lines of future advance. A considerable portion

of the report is devoted to an examination of

the circumstances in which local authorities are

justified in embarking upon schemes for the pro-

vision of houses for the working classes. The
Board fully recognise the fact that in England
and Wales private enterprise has always been,

and, so far as can be foreseen, will continue to be,

the main source of the provision of dwellings.

Hence the local authority is only required to take

action in those places where private enterprise has

failed to provide the necessary accommodation.
The effect of municipal building on private enter-

prise has long been a matter of controversy. On
the one hand it has been urged that the adoption

of an active policy by a local authority in com-
petition with those who are engaged in building is

calculated to bring private enterprise to a stand-

still. When it is remembered, laowever, that of

the 5,550,000 dwelling-houses which are exempt
from inhabited house duty, not more than 15,000

have been erected by local authorities, it will be
seen that private enterprise still retains consider-

able vigour. So long as municipal building is

undertaken only in those districts where there

is a deficiency of accommodation after the re-

sources of private enterprise are exhausted, the

effect would appear to be decidedly stimulating.

In the first place, the mere threat of action by
the local authority has in many cases been suffi-

cient to awaken private enterprise to do what was
necessary. Then, again, the erection by the

local authority of good substantial houses operates

to put the private builder on his mettle. He
knows that if his houses are to let they must be

comparable as regards quality and appearance

with those which have been built municipally.

The report, further suggests that where the local

authority themselves appear in the role of builder,

they will find out by practical experience in what
respects their building by-laws stand in need of

revision.

As regards Town Planning, the Local Govern-
ment Board express their satisfaction at the pro-

gress which has been made under the Act of 1909.

When it is borne in mind that town planning
legislation is still in its infanc)- in this country,

the number of sanctions given for the preparation

of schemes—namely, thirty-three—is by no
means discouraging. It shows, at any rate, that

local authorities are becoming alive to the advan-
tages of town planning over by-law development.
Moreover, these schemes do not show all that is

being accomplished. Doubtless many more are

at least, under consideration, and it appears from
the report that in some places, in order to avoid

the trouble, delay, and expense said to be involved

in making a town planning scheme, efforts are

being made to secure the same end by making
arrangements with landowners, independently of

the provisions of the Act.. In a reference to the

conference organised bv the Institution of Muni-
cipal and County Engineers in 1911, the Board

—

as will be observed from the notice of the report

which appeared in last week's issue—reiterate the

view that the time has not arrived for them to

attempt, by means of general provisions, to stereo-

type the method of dealing with a problem which

is open to several reasonable methods of solution.
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. In the multitude of couu-
Higher Kerbs ,, ,, ,

sellers there may or may not

„ ^ _ „. be wisdom, but there is no
Motor Traffic. j in ^ xi ^denying, at all events, that

interesting issues are frequently raised by that oft-

quoted individual the Man in the Street when he
draws from the deep well of his worldly experi-

ence. Among the many writers of letters in the
Press upon the street traffic problem, one who
uses the initials " G. F. Z. '' should not b© over-

looked. He writes to the Daily Graphic to sug-

gest that accidents to pedestrians on footpaths

through the skidding of motor vehicles might be
minimised, if not totally prevented, by raising the
height of the kerb. "The present low kerbs,"

he remarks, " are safe enough for horse-drawn
vehicles, which are of less weight and move at a
slower speed than the motor car. With the
modern car so low a kerb offei-s no adequate pro-

tection to the man on the path, as they form an
insufficient check to the momentum of such heavy
moving bodies, and even if a car with a high
horse-power motor is backed at slow speed a 4-in.

to 5-in. kerb is a mere nothing, when to one or

two horses it forms an effective barrier in ordi-

nary cases." In prax;tice there would be no in-

superable barrier to effecting such a change as is

here suggested, though there are contingent ques-

tions involved, the most momentous of which, of

course, would be whether a considerably higher
kerb would not form a danger in itself to the
pedestrian and a contributoi'y cause of accidents.

The point is an interesting one, upon which
readers of The Surveyor may be willing to throw
some light. From the point of view of economics
another and a much larger problem is opened up,
and this would appeal seriously to these public

men whose souls, according to Tennyson, are
vexed by an " eternal want of pence."

small Dwellings
.

.^l^^

f°?io^rH'''"'K-^°f' 'i

Acauisition
sitio" Act, 1899, the object ot

which, as set forth in the long

title, is " to empower local authorities to advance
money for enabling persons to acquire the owner-
ship of small houses in which they reside," has
not been adopted as extensively as was, no doubt,

hoped by its originators. After being in operation

for fourteen years it has been put into force by
very few authorities, wliile the number of those

who have used it at all largely is quite trifling.

Among the latter, tlio Borough of Gillingham
takes a prominent place, having made over 200
advances, amounting in all to £41,000, without
placing any cliai'ge upon the rates. Mr. J. L.

Redfern, the borough surveyor of the town, in a

paper which he presented at the recent town
planning conference at Great Yarmouth sought
for the reasons which have hindered the more
general adoption of the Act. First he suggests

the delay which occurs between the date of the

application and the grant of the loan by the

Public Works Loan Board. This, however, is a

difficulty which can be surmounted, as a perusal

of Mr. Redfern 's paper will show. Then there is

the further objection that the person who acquires

the house must reside in it, with the result that

removal usually means either selling or trans-

fen'ing the owner's interest in the house within

twelve mouths, which may entail loss. This

provision as to residence, however, is a distinct

advantage from the point of view of the local

authority, for it secures a certain stability to a

town by the creation of a class of small resident

freeholders. Be the reason what it may, the

Act, as already stated, has certainly not attained

any great degree of popularity. Mr. Redfern 's

paper prompts the question—If at Gillingham

why not elsewhere ? Is it that the provisions

of the Act are not so widely known as they

might be ?

and
Mutual Defence.

Tu„ i.,o*i...»i„n The Institution of Muni-
The Institution . , _, . ,

, cipal Engineers has in pre-

, _ . iiaration a scheme for the
Municipal Engineers ' . . ^ ,

provision ot a compulsoi-y

Mutual Aid and Defence
Fund. The scheme will, we

understand, be discussed at the forthcoming
annual general meeting to be held in October,

and will, judging by the result of a recent postal

vote (which was practically unanimous in favour

of the scheme), become incorpoi-ated in the pro-

gramme of the Institution. Several cases of

alleged "hard treatment" have already received

the attention of the council of the Institution, and
we have been favoured with particulars of another
which is now receiving attention. The question

is one of alleged irregularity in accounts, and the
Local Government Board have asked for the resig-

nation, so far as his duties as inspector of

nuisances go, of the official concerned. The
council of the institution, after careful considera-

tion of the facts of the case, and with the whole

of the documentary evidence before them, have
come to the conclusion that the charges made have
not been substantiated. The following is ex-

tracted from a local report of the last meeting of

the district council: "The chairman said there

seemed nothing for the council to do but to ask

their surveyor to send in his resignation. He
understood, however, that a deputation from the

Institution of Municipal Engineers was making
an appeal to the Local Government Board on

his behalf, and the resignation need not take

effect until they had heard the result of this

appeal. It was resolved to adopt this course."

Whether the decision of the Local Government
Board is right or whether it is wrong does not

alter the fact that the Institution is doing its

best to safeguard the interests of its members.

When the Mutual Aid and Defence Fund comes

into being its activities in this direction can be
largely extended.

Reclamation

of

Sand Wastes.

We present this week the

first of a series of articles by
Mr. Gerald 0. Case, dealing

with the subject of coast sand

dunes, sand spits and sand wastes. The formation,

maintenance and reclamation of sand dunes is, as

the author points out, a matter which, on the whole,

has been much neglected ; at the same time there

are many striking examples of the utility of such

works, and Mr. Case's articles should do much
towards securing a revival of interest in the

question, the importance of which, not only to this

country, but to manj- others, is evident from the

figures which he quotes. It is estimated that the

sand dunes of Europe, including the sand wastes,

cover the enormous area of 13,440,000 acres, and as

Great Britain alone contributes to this total an

acreage of some two millions the advantages of the

adoption here of a .sj'stem of reclamation, as

suggested by Mi-. Case, may be said to be fairly

obvious.

Tests of

Road Materials.

A good deal of the material

furnished in the reports on
tests of road materials, Com-

munication No. 2 of the Third Road Congress, is

necefisarily such as has already been put before

our readers. In dealing with these reports, in

another part of this issue, we have mainly con-

fined our attention to recent developments and to

expressions of opinion as regards the value of

different tests. In Dr. Page's valuable report

there are some excellent drawings of the appa-

ratus described, and very careful studies of the

relations between tests of different kinds. The
British report includes a useful table of tests on
fifty-one samples of itone, arranged in groups by
Mr. Allen Howe, of the Geological Survey and
Museum.
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Coast Sand Dunes, Sand Spits, and Sand Wastes.
By GERALD O. CASE, Consulting Civil Engineer for Coast Works.

In recent years considerable attention has been

directed to the question of coastline changes, espe-

cially with reference to erosion caused by waves

and currents, but little, if any, has been given to

the powerful influence of the winds on sandy

coasts. On such coasts the wind is a very active

agent in causing coastline changes, resulting either

in reclamation of land from the sea or the erosion

and devastation of the land.

The wind has in many parts of the world built

up wide areas of sand dunes or hillocks (also known
locally as " links," " greens," " towans, " " denes,"

"downs," "bents," " starr hills," "burrows,"
" warrens," and " moels "). The inblown sand in

numerous places in front of low-lying lands has

been formed into a dune embankment, and if

fixed by vegetation, either naturally or by man,
has resulted in the reclamation from the sea of

large areas, which, but for the sand embankment,
would be overflowed at every high tide. In con-

junction with waves and currents, wind action

plays an important part in the formation of send

spits, which in many instarbces form natural pro-

tecting breakwaters to navigable waterways.

In other places, such as on the Lancashire coast,

the inblown sand has become more or less fixed

by vegetation, and a succession of dunes or small

hillocks of blown sand have been formed, resulting

in the sea being pushed back. In the past 300
years the wind has formed a belt of sand from 1

to 4 miles wide between Formby and the Ribble
estuary. Where there is insufficient vegetation to

fix the sand dunes properly as they are brought
into existence on the coast margin, they are

rapidly moved inland, causing large areas of fertile

land and even villages to be completely over-

whelmed by the advancing sand ; and sand deserts

as a consequence are formed. In many places the
inland movement of the unfixed dunes has resulted

also in the migration of high-water line, resulting

in serious erosion of the coast, as well as the devas-

tation of the land.

Around the coast of Great Britain, and in fact

all over the world, there are large areas of sand
dunes which are only partially fixed by vegetation,

and which might be made into valuable grazing
lands if properly reclaimed.

There are three ways in which human industry
can be applied to coast sand dunes. Firstly, the
actual formation of a coast dune where coast

erosion is taking place, or in front of low-lying

land for reclamation purposes ; secondly, the main-
tenance of the coast protection dune when once
formed, whether naturally or artificially ; and
thirdly, the reclamation of the landward dune area
when the protection dune has been made secure.

Although the fonnation, maintenance, and
reclamation of sand dunes is a matter which, on
the whole, has been much neglect-ed, thexe are,

nevertheless, as will be seen later on, many striking

examples of the utility of such works. On the
Gascony coast of Franco coast sand dunes were
formerly moved inland by wind action, causing the
erosion of the coast, the devastation of the land,
and the formation of a miniature Sahara. All
this, however, has been changed by the work
undei-taken by the French Government, and
instead of vast areas of bare desolate sand, there
are now productive pine forests. The success of

this work was largely due to the initiative of a
French engineer, M. Bremontier, who, over a
hundred j^ears ago, devised a sj'stem for fixing and
reclaiming the Gascony dunes. The work under-
taken consisted : firstly, in the formation of an
artificial coast protection sand dune, and secondly,

when the supply of sand from the shore was effec-

tively trapped by the coast dune, in the reclama-
tion of the inner dunes by the cultivation thereon
of various plants, and afterwards of fir trees. The
reclamation work was commenced on the land side

of the protection dune, and gradually extended
inland until the whole area was reclaimed and
rendered productive.

In Great Britain there are many square miles

of waste sand dunes which might be rendered pro-

ductive, and in some places, such as the Culbin
Sands, there are large areas of shifting dunes
which are a menace to the surrounding country,

destroying, as they do in their inland march,
much fertile land and property. If systematic
work was undertaken there is no reason why these
sand deserts should not be reclaimed and rendered
productive, and even in time a profit made thereby.

In other parts of our coasts where erosion is

taking place the collection of the inblown sand in

the fonn of a large protection dune might do much
to prevent erosion at a small cost. For many
years the Dutch have fully recognised the value
of sand dune embankments for coast protection.

AREA OF SAND DUNES IN EUROPE.

According to Shaler*, nine-tenths of the coast-

line of the world is fringed with sand. Various
other estimates have also been made of the areas

of coast sand dunes in Europe. A writer in
" Aus der Natur " (Vol. 29, 1864) puts the dunes
on the islands and coasts of Schleswig-Holstein,

North-West Germany, Denmark, Holland, and
Franco at nearl}' 2,560,000 acres ; the sand dunes
in Scotland at 134,400 acres; in Ireland at 268,800
acres; and in England at 1,600,000 acres.

Andresenf estimates the areas of coast sand dunes
in Denmark at more than 166,400 acres,

the breadth in some places being 6 miles. The
dunes of Prussia have been estimated to cover

from 85,000 to 110,000 acres, those of Holland
upwards of 140,000 acres, and those of Gascony
more than 200,000 acres. Pannewitz states that

tlie sand dunes of Europe, including the sand
wastes, cover an area of 13,440,000 acres.]:

TRANSPORTATION OF SAND BY WIND
ACTION AND FORMATION OF

COAST DUNES.
SOURCES or SUPPLY OF SAND.

The sand which is transpoi'ted by the wind to

form sand dunes is obtained from the foreshore

between the tide limits. Difl^ereuce of opinion
exists as to the origin of the vast quantities of

sand now found on the foreshore and sea bed.

The sand of the sea shore consists essentially of

the detritus of rocks. Gencrallv speaking, quartz
grains, varying fi-om ^hs in. to i\ in. in diameter,
and having a specific gravity of about 26, are the
most numerous. In some places, however, such
as the coast of Nonnandy, they are purely cal-

careous. On the shores of Brittany and Saintonge
they are of a mixed composition, and between the
Gironde and Adour rivers the sand particles are
generally quartzose. §
Numerous writers have expressed doubt as to

whether the vast deposits of sand on the shore and
sea bc-d are of recent formation. Some geologists

a.scribe them to diluvial action. StarlinglT holds
that the sands of the Geniian Ocean are a product
of the "Great North German drift" deposited

* Shaler, " U.S.A. Niitiomil Geological Monograrlis, 1S93."
t Andreseu, " Om Klitfomiationeu."
J Marsli, " The Earth and Man."
§ "Memoires Sur les Dune,=i, A]male.s des Pouts et Cliauss/es, 1S3S."
T De Bodeji vou Nederland.
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where they now lie before the commencement of

the present geological period. In giving evidence

before the Royal Commission on Coast Erosion,

Mr. W. H. Wheeler, m.inst.c.e., stated that, in

his opinion, a great deal of the sand now found
on the coast was formed on the breaking up of

the glacial period. The land was previously

covered with snow, several miles deep, and when
the snow melted it brought down and deposited

on the sea coast an immense amount of sand. Mr.
Wheeler thinks that this sand has been moving
about ever since, and that it has not been derived

from actions going on now. In the author's

opinion the euonnous quantity of material eroded
from the coasts during the formation of the Con-

tinental shelf is quite sufficient to account for the

sand we now see.

At the present time sand is being formed by
erosion of the coast and attrition of the detritus,

and from the land surface by subaerial agencies.

Attrition is constantly reducing the size of the
shingle on the coast margin. When the particles have
reached the size of sand grains further attrition

takes place at a very slow rate ; this may be partly

due to their being separated from one another by
a thin film of water, which prevents actual con-

tact when they are in motion ; or it may be due
to the reduction of the violence of impact between
the particles, due to their very small mass. Per-

haps a balance is struck when the particles are

reduced to such a size that the impact is unable
to disintegrate the material further. Whether
this is so or not, the fact remains that while

shingle pebbles are worn by attrition at a rapid

rate, sand particles on the sea coast do not thus
suffer.

Subaerial agencies, wind, rain, frcst, chemical
action, and running water, have a powerful influ-

ence in eroding the land sui-face, and considerable

quantities of sand are now l>eing fonned by dis-

integration. Many rivers transport a large amount
of material from the land to the coast. Messrs.

Humphreys & Abbot, alter making careful surveys

and observations, estiniatedthat 750,000,000 cub. ft.

of sand and gravel was annually transported by
the Mississippi river along its bed to the sea

coast.*

There are also a few other sources from which
coa!?t sands are derived. In parts of the Cornish
coast, such as at Par, large quantities of sand have
been formed from the refuse of the tin works,

which were so extensive in former days in the
valleys above. Near Port Errol there ai-e large

granite quarries which have been worked for

the past sixty-five years. As all the unsuitable
material and chips are tipped into the sea, millions

of tons of material have been deposited on the
coast. A large quantity of this granite deti'itus

in the form of sand has been moved on to the
shore at Cruden Bay, and subsequently trans-

ported inshore by wind action.

The dune sands on the Egyjjtian coast are de-
rived from the disintegration of calcareous sand-
stone in the neighbourhood. This sandstone was
apparently consolidatetl under water dui-ing an
ancient pei'iod of subsidence, and aftenvards raised

by an upheaval. It is largely composed of land
and sea shells mingled with quartz grains, f
On some of the West, India Islands sand derived

from the comminution of corals is formed into

coast sand dunes. The sand at Carbis Bay, Corn-
wall, is composed of about 70 per cent of shell

fragments. On parts of the Jutland coast and
Long Island quantities of sand are found con-
sisting almost entirely of garnet grains. J
While engineers are generally agreed that sand

is transported alongshore by wind waves, tidal

currents, and wind currents, there is a great dif-

ference of opinion as to whether sand in appre-

• *' Eeport on the Migsissippi Kiver."
+ Fraas, " Aus dem Orient."
X Andresen, *'0m Klitformationen."

ciable quantities is moved on to the foreshore from
the sea bed. Captain W. T. Maxwell, in giving
evidence before the Royal Commission on Coast
Erosion, stated that sand banks which were formed
in deep water were sometimes moved inshore, and
might consolidate with the coast.

In the author's opinion there is no doubt that
offshore winds cause a surface current seawards
and an undercurrent shorewards which is capable
of transporting sand from the sea bed to the shore.

Mr. W. Shield, m.inst.c.e., who also gave evidence
before the Royal Commission on Coast Erosion,
corroborated this view. Records made at the
Butt of Lewis lighthouse show that between the
months of January and July offshore winds pre-

dominate. According to the evidence of local

fishermen, great quantities of sand at that time
of the year are moved inshore from deep water.
There is a sand bank in about 36 ft. of water, on
which the fishermen catch flounders. After off-

shore winds this is found to be eroded, sometimes
as much as 9 ft., and an accretion of sand at the
same time is found on the shore opposite the sand
bank.

THE TRANSPORTATION OF SAND FROM THE FORESHORE
TO THE LAND.

Dry sea sand is transported by the wind chiefly

by rolling motion along the surface. Some sand
is carried in intennittent suspension by a very
strong wind, but the sand particles do not remain
suspended for long.

Andresen* states that a wind with a velocity of

40 miles an hour is capable of raising particles of

ordinary sea sand as high as the eyes of an average
man, but then the sand is only moved in inter-

mittent suspension.

When the wind blows over dry sea sand, ripples

are formed ; experiments made by Dr. Vaughan
Cornish at the London Sand Blsist Works, Grays
Inn-road, showed that such ripples are created
whenever the sand is heterogeneous.

t

Sand ripples are formed by the eddies which are
created on the lee side of the larger grains, and
which can-y away the smaller grains and form the
surface in parallel ridges. The windward slope

of the sand ripple is usually a concave and convex
curve, the slope being comparatively flat, and
fonning an angle of about 4 deg. with the hori-

zontal, the leeward slope is partly a straight line

ex lxf//^£>

Fig. 1.

—

Diagram op Ripples in Blown Sand.

The sand pai tides a-e driven by the wind up the slopes A B and fall by
gravity down the slopes B A

.

and partly a convex curve, it is steep com-
pared to the windward slope, and may form any
angle up to the maximum angle of repose of sand.

Sand ripples (Fig. 1) move forward by the
grains being rolled up the long flat windward slope

and falling by gravity over the steep leeward
slope. The eddy on the leeward side assists,

indirectly, in raising the height of the ripple by
arresting the progress of the grains rolled up the
windward slope.

The rate of movement of a sand ripple under the
action of wind decreases with its increase of size,

owing to the increase of the number of layers of

sand. The rate of movement is consequently very
slow compared to the velocity of the wind.
Particles rolled up the windward slope, and falling

down the leeward slope, ai'e not acted upon by
the wind again until the ripple has moved suffi-

ciently forward to expose them again.

• C. C, Andresen, " Cm Klitformationen."
t Dr. Vaughan Cornish, "The Formation of Sand Dnnes,"

''Geographical Journal," vol. ix., 1897.
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THE FOKMATUIN OF SAND IIUNES.

Sand dunes on the coast line are generally formed
by tile accumulation of sand against some obstruc-

tion. Trees, shrubs, grasses, fences, walls, earth

banks, &c., may occasion the lodgment of sand
in considerable quantities.

Obstacles influence the movement of sand in two
ways—firstly, they act directly as obstructions;

and secondly, indirectly by affecting the motions of

the air. When the sand is blown against a fence

or barrier of vegetation it accumulates on the

windward side, and an eddy is formed there which
throws the finer grains to leeward. In this way
accumulation takes place on both sides of the
obstruction. In time the sand overtops it. the eddy
on the leeward side assisting in the shajsing of

the dune. In the initial stage the obstruction has
very much the same effect as the larger sand grains

have in the formation of sand ripples. The wind
makes an eddy on each side of a solid wall (Fig. 2),

o o

Fig. -Effect of a Wall on the Course of the
Wind (after Cornish).

the eddy on the windward size tosses the finer

grains, and the eddy on the lee side catches some
of these. Sand, therefore, deposits simultaneously

against both sides. If the sand is fine and the

wind strong the accumulation on the lee side will

be the greater. If the sand is coarse the accumu-
lation is chiefly on the windward side. That
which is deposited on the lee side, being formed
by sediment, has not the steep slope of the dune
until the obstruction is buried in sand. If

therefore the obstacle which occasions the accumu-
lation of sand is a solid one, sand is at first dropped
abundantly on its windwai'd side as well as the

leeward ; but if it be an open fence or hedge the

accumulation takes place chiefly on its leeward side.

While a fence of posts and rails or a brushwood
hedge offers less obstruction than a solid wall, it

causes eddies which are much more effective in

bringing down the sand than those caused by a

solid wall.

The shape of wind-fonned sand dunes, when
not interfered with, is much the same as that of

sand ripples. The windward slope is usuallj- from
4h deg. to 10 deg. with the horizontal, and the
leeward slope any angle up to the angle of repose

of sand, and is often about 30 deg. with the hcri-

zontal. In places where artificial work is under-
taken on the dunes, the slope of the seaward face

varies considerably, but seldom exceeds 30 deg.

On all low sandy coasts, where there is a fairly

wide expanse of sand at low tide, there is a
tendency for sand dunes to form above high-water
mark of ordinary tides. At low tide a certain

amount of sand is dried by the wind and sun, and
as soon as it becomes diy the wind is able to
transport it inland. As a general rule, the preva-
lent winds are onshore, and such winds are more
effective in moving sand inland than tlie less fre-

quent seaward winds in moving sand back again
into the water.

Breinontier estimated that on the coast of France
between the Gironde and Adour rivers, 213 cubic
metres of sand wereannually transported per linear
metre of shore. Laval, from obsen'ations made
in 1824-32, put it at 25 cubic metres per linear
metre of shore.* M. Dutemps du Gris, Conser-
vator of Forests at Bordeaux, estimated it at 75
cubic metres per linear metre of shoi-e.f

' " Annales des Pouts et Chaussi'-es, 1824,"
t Supplement to Bagiiari's " Maunal of Sylviculture" (Euglish

Above high-tide level sand is arrested by stones,

grasses, trees, or other obstructions. Sand dunes
may be formed by wind action alone ; such dunes
being frequent in Libyan and other deserts, but
on the sea coast the formation of inegular-shaped
dunes is chiefly due to vegetable life. The various

kinds of grasses which grow in sand just landward
of high water are very effective sand collectors.

(Fig. 3.) Eax3h plant, or group of plants, forms in

effect an openwork fence, and collects sand in the

manner previously described. Many of the
various gra,sses which thrive on sandy coasts grow
upwards as the sand accumulates ; thus in time
dunes of considerable size are formed.
The coast sand dunes between Gibraltar Point

and the North of the Humber were to a large ex-

tent created bj' the action of vegetation.* At low
tide considerable quantities of sand were blown
inland by the winds. About high-water mark,
grasses grew which aiTested the wind-blown sand,

and gradually the accumulation increased in size

until a dune was formed 20 ft. or 30 ft. high.

While this went on, various kinds of shrubs and
trees commenced to grow and aided the grasses in

retaining the blown sand.

On the sea coast, where the sources of supply of

sand is a comparativelv narrow strip of foreshore,

the dunes, although often very irregular in size

and shape, are generally in a line or lines more or

less parallel to the shore.

Wafer in Sand Dunes.—The interior of sand
dunes often contains water, and the tops are fre-

quently found to be quite moist about 1 ft. below
the surface. In the duues of Algeriat water is

so abundant that wells are constantly dug in them
near the crests. The* wells are sunk to a depth
of 3 or 4 metres only, and the water in them rises

to a height of 1 metre. Different authorities give

various reasons for this humidity of the sand.

Forehliammer+ ascribes it to capillary attraction.

Andresen § ascribes it to evaporation from below,

and from experiments made he found that if a

heap of sand was j)laced in water, the sand
particles, after one night, were not moistened more
than 8i in. above th© water level. He states

that the minimum amount of wate-r contained by
the sand of dunes on the coast of Jutland, 1 ft.

below the surface, was 2 per cent after a long
drought, and 4 per cent after a rainy month, the
amount of water increasing with the depth below
the surface. He puts the hygroscopicity of the
same sand at 33 p>er cent by measure, or 2r5 by
weight. On the same coast the annual precipita-

tion is 27 in., and the evapoi-ation about the same.
The wat«r supply of the city of Amsterdam has

for a long time been pumped from the neighbour-
ing sand dunes. *] The physical causes which pixi-

duce the supply of water is open to controversy,

but Dutch engineers attribute it primarily to

rainfall. Mr. C"ai-ey states that the water level in

the dunes rises under capillaiy attraction, and
from external sea pressure, and that 64 per cent of

the rainfall is absorbed by the dunes and 36 per

cent lost by evaporation, absorption due to vegeta-

tion, li-c. The investigations of Mr. J. M. K.
Pennink went to show that a part of this 36 per
cent filters downwaids and escapes laterallj'. It

appears, however, that only a small part, of the
rain water finds its way directly into the sea.

A comparison of the levels of the water in the
sub-strat.a of the dunes, and of the fluctuations of

the levels owing to pumping, has shown that a

transition zone exists between the fresh and sea

water levels in which brackish water is found.

This transition zone is from 33 ft. to 36 ft. below
the intake of the dune.

Strntifiratioii of Dune Sands.- -In the interior

• K.'port by S. Coctmore Joues, on Skegness, *' Appendix to 1st

Report of Koyal Commission on Coast Erosion."
+ Laoreut, ** Memoire Siu- le Sahara."
t Forchbammer in " Leoiibard und Rrowu"s Neues Jahrbuch."
§ Andresen, "Om Klitfurmationen."
* Carey, "Minutes of Proceedings, Institution of Civil Engineers,"

vol. clxsxiv.
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of sand dunes the sand particles are often strati-

fied. This, Mai'sli^* suggest.s, may be partly ac-

counted for by variations in the velocity of the
wind. A strong wind will move from the shore
to the dune sand grains of vei-y different magni-
tude and specific gravity to that of a moderate
breeze. The deposits of both the strong wind
and moderate breeze might thus form a stratum.
Another cause of apparent stratification might l>e

the interposition of a thin layer of vegetable re-

mains between successive deposits. In Jutland
some of the coast dunes are composed of yellow
quartzose sand intermixed with black titanian

iron. When the wind ripples the sand surface, the
crests of the ripples are composed of quartz
gi-ains, while the heavier iron rolls into the
troughs, and thus, according to Forchhammer, the
whole surface of some of the dunes appear to be
covered with a fine black network.

Dunes in Lakes and Tideless Seax.—The existence
of a foreshore at low tide is a usual, though not
a necessary, condition for the formation of coast

dunes. On the borders of Lake Michigan, in the
Baltic and Mediterranean Seas, and elsewhere,

enable it to be used for building purposes.
Although ratlier soft when first quarried, it quickly
hardens when exp<ised to the air.*

Prof. C'orstorphiue, in the report of the Geologi-
cal Commission (Cape Colony) for 1897, states that
in the case ofthe coast sand dunes at the Capo the
deposition of dissolved shells has gone on to such
an extent that tlie resulting rock is really a lime-
st(jne.

S.\ND DUNES IN GKEAT BRITAIN.

The coasts of Great Britain are to a very con-
siderable extent fringed vi^ith sand dunes. In most
places where there is a wide expanse of sandy
chore at low tide sand dunes have been formed,
the height, width and slope varying vei-y much
in diff'erent localiti;-s. If the dunes are scantily
clothed with vegetation the maximum windward
slope is about 2 in 1, and the leeward slope the
inclination of repose of sand. If more or less

covered with plants the angles of th-e slopes and
the shape of the dunes is often most irregular. In
Great Britain the dunes do not generally attain
to so great a height as they do in other countries.
On the coast of Nortliumberland the dunes, which

Fig. 3.

—

Maviston Sands, Elginshire.

Tufts of marram grass arresting drifting sand aiid giving rise to dunes (Geological Survey of Scotl.aiid).

coast dunes are found where there is practically

no tide, and therefore no foreshore. On such
coasts a certain amount of sand is constantly being
washed in by the waves, and when the sand
particles are out of the reach of the waters they
are dried and then moved inland by wind action.

Sand Dunes Formed into Sandstone.—If sand
dunes are fixed by vegetation for a long period
there is a tendency for them to turn into sand-
stone. Sandstone embankments are, of course, a
very permanent ban-ier against the encroachment
of the sea. The sandstone is formed by water per-

colating through the sand and dissolving portions
of shell fragments, the incoherent particles being
cemented together. Cornish blown sand has in

numerous instances thus become consolidated.

The formation of sand dunes into sandstone is

illustrated at Newquay. The water in this case

percolating through the shelly ferruginous sand,
dissolves the carbonates of lime, or of iron, which
are redeposited as cementing materials on the
evaporation of the water as it filters through the
lower strata of the porous dune.
In Cornwall the coast sand dunes are frequently

formed into sandstone which is hard enough to

• Marsh, ** Etirtli uud Man."

are often continuous for miles, are generally about

150 yds. wide, and the maximum height is about
70 ft. Between Winterton and Waxham the
height varies from 30 ft. to 50 ft. In the South-
port district, where there are over 20 square miles

of dunes, the height varies from 20 ft. to 80 ft.,

and in some places the belt of them is 4 miles

wide.

SAND DUNES IN CAPE COLONY.

f

In various parts of Cape Colony there are exten-
sive areas of coast sand dunes. At the Cape Flats,

near Cape Town,| they were formed from sand
blown inland by the wind from the shore at

False Bay. The sea deposits on to the foreshore

considerable quantities of sand, which are carried

along this part of the coast by the waves and cur-

lents. At low tide the sands are quickly dried

bj' the wind and sun, and then blown inshore by
the south-west wind, and sand dunes are formed
above high-water mark. The windward side of

these dunes has a maximum slope of 2 in 1, and
the leeward side a slope of about 1 in 1, their crests

being about 4 ft. 6 in. wide.

• W. Tfijiley, " Populnr Science Rjvisw." vol. xiv.
+ C. H. D Braine, Keclam:ition of Drift Sands in Caiie Colony,

" Minutes of Proceedings, Institution of Civil En^i-ieers," vol. cl.

X Memorandum prepared T>y Mr. Hawgood, IS7().
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Between Port Elizabeth and Algoa Bay there is

a large extent of sand dunes, the total area of

these sands being about 14,500 acres in 1890. The
maximum height of the naturally formed dunes is

about 46 ft. ; most of them, however, are not more
than 20 ft. high. Here the inland jnovement is

in a north-easterly direction, the prevalent on-

shore wind beincr from the south-west. From

SAND DUNES IN MADRAS.
Between latitudes 10 deg. and 16 deg. N. there

is a long expanse of coast in the Madras Presi-

dency where there is a sand)' belt between high-

water mark and the cultivated land.* It is sepa-

rated from the laud in some places by a level

stretch of ground, which is lial3le to be flooded,

and in other places by salt-water lagoons. This

-BcHRY Port, Carmarthen.
Sea side of sand dunes.

st.atistics compiled in 1897-98 for the harbour

engineer, it appears that for 183 days or part of

days, the wind blew between the south and west

with a velocity of over 20 miles an hour, and on

74 other days it blew in the same direction with a

less velocitv, making a total of 257 davs in a year

part of the coast faces due north and south, except

for a slight easterly trend for about 150 miles.

The sandy belt is only cut through by the large

streams, many miles apart, and the mouths of

these are often closed by bars for the greater part

of the vear. The material out of which this

Fig. 5.—Sand Dunes, B^ery Port, Cak,marthe>{.

in which the wind blew from the south-west. On
78 of these days the velocity reached or exceeded

40 miles an hour. The south-east winds during

gales on this part of the coast are usually heavily

charged wth moisture, and consequently they have
littl« eflFect in moving the sand.

sandy belt is formed consists of sand, with which

is some silt ; it is brought down by the rivers,

distributed alongshore by currents, and carried

landward by the waves. The material thus thrown

• B. Bj-vcs, "

February 2, 1»12.

tlie Madras Coast," £»yii
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up is dried by the sun, and then tianspoited by
the wind.

The alt-ernating alongshoi-e currents which trans-

port the sand are set up by the south-west and
north-east monsoons. The tendency is to the

formation of a continuous sandy belt, rather than

of large groups of sandhills in one place.

For a part of the dry season there is a steady

SAND DUNES IN AMERICA.

On the east coast of the United States of

America there is an almost continuous line of

sand dunes, which in many cases protect marsh
land lying between them and the mainland. In
some places there are lagoons between the dunes
and the mainland. The dunes extend continuously

for more than 100 miles in certain parts.

Fio. G.

—

Sand Dunes, Penhale, Cornwall.

(Geological Survey of Englflnd.)

land wind for some time each day, and a steady
sea wind for the remainder. There is a gradual
travel of sand inland, but this is not so great as

in places where there is a prevalent onshore wind,

On the Atlantic Coast the conditions are not

so favourable to the formation of these natural

sand embankments, as the prevalent wind blowg

from the west ; but, nevertheless, long stretches

Fig. 7.—Pembrey Harbour, Carmartue^'.

Laaclward eand dunes which have become psirtially covered with turf.

and it is lessened to some extent by the dampness
of the wind during the north-east monsoon. As
there is a considerable supply of sand brought in

by the currents and waves, and not much tendency
for the devastating inland movement noticed on
other coasts, the sandy belt has increased in width.

of them are found wherever the coastline, owing

to irregularities in outline, is exposed to westerly

winds.

On the south side of Long Island sand dunes

extend continuously for 100 miles, and vary in

height from 5 ft. to 30 ft. Ranges of them fringe
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the coast from New Jei-sey down to Chesapeake,

and from Key West as far north as Jupiter Inlet.

The great dunes of the Essex district derive

their saud from the long stretch of shore between

Portsmouth and the Annisquam Eiver in Massa-

chusetts. The seaward extremity of Cape Cod is

largely made up of wind-blown sand, on which
whortleberry bushes are found. The " Banks " of

North Carolina afford a tj'pical example of island

dunes. They are from 15 to 25 miles distant from
the mainland, and enclose the waters of Pamlico
Sound. On the east side of Lake Michigan sand-

hills rise to a height of from 100 ft. to 200 ft.

above sea level.

S.\ND DUNES IN FRANCE.

The coastline of France for many miles is fringed

with sand dunes, and before the work of fixing

them by vegetation was undertaken by the State,

the dunes travelled inland at a rapid rate, causing

not onl_v the devastation of large areas of fertile

land, but also the inland advance of high-water
line.

Between Biarritz and the mouth of the Gironde
sand dunes extend for about 150 miles, having an
average width of about 3 miles and a maximum
height of about 300 ft.

S.IND DUNES IN HOLL.\ND.

A great part of the coast of the Netherlands- i?

bordered by sand dunes, and they are found on
th^coasts of the islands of Rottum, Schiermon-
nikoog, Ameland. Tei-schelling, Ylieland and Texel.

Between the Hook of Holland and Scheveningen
the belt of dunes is generally about 1,950 ft.

broad, but at Arendsduin is considerably less than
this.* From the Scheldt to Texel the belt of

dunes varies from 1 to 3 miles in width, and the
height of the dunes varies from 40 ft. to 50 ft.

They decrease in size towards Texel.

t

SAND DUNES IN BELGIUM.

Sand dunes are to be found on nearly the whole
of the Belgian coast. In the neighbourhood of

Nieuport the dunes are nearly 1 mile in width,
and generally vai-y in height from 50 ft. to 80 ft.,

although in one place they are 114 ft. high.
Towards Ostend the dunes diminish in height, and
almost disappear at Mariakirke. Between Maria-
kirke and Ostend they are about 500 ft. wide.
Northward of Heyst they are about 900 ft. wide,
and on the west side of the Scheldt about three-
quarters of a mile wide, and from 50 ft. to 80 ft.

high. I
(To be continued.)

Main Road Maintenance.—The Select Committee
on Local Legislation, in a special report issued on
Monday, state that the evidence submitted to them
during the session emphasises the suggestion made in
a previous report that the time has arrived when an
authority should be constituted to decide which roads
sliould be the main roads of the counti-y. and that
the cost of maintenance should be taken off the rates
and made a national charge.

The Peril of Manhole Covers.—For two years in
succession public attention has been drawn to the
additional and unnecessary danger incurred by racing
iiiotor c.vclists in the I.^^le of Man due to the shari>
projecting edges of manhole covers from whicli the
road has fallen or been worn away. Every motorist
knows the nuisance and danger of this common
obstruction. In the city of Winchester, and in other
places, I have observed the wise and intelligent use
of a conical cover, whose oval shape can present no
serious obstacle to a wheel. However much the road
is worn the cover presents an easy rise to vehicles
passing over. I have ascertained" that tliis safety
cover is known as the Adamic, and is made by Adams-
Hydraulics, Limited, 7 Old Queen-street, Westminster.
There is no excu.se for any further obstruction of our
highways by projecting manhole covers.—Writer of
"Cycling Notes" in Daih/ News and Leader.

• Appei'dix to Third Ro|iort of Hojal Commission on Coast Erosion.
t Wheeler, " The Sen Coast."
i Appendix to Thii-d Report of Roj-al Commission on Coast Erosion.

CONTROL OF STJtEET OPENINGS.

NEW YORK REGULATIONS.

In our is.->ue of August 8th attention was drawn by
a correspondent to the desirability of securing some
further control, either by means of legislation or other-
wise, over the breaking up of streets by the various
companies and others who enjoy statutory powers for

this purpose. The proposal was put forward that engi-
neers and surveyors should discuss, first, the advisa-
liility of control by highway authorities, through Par-
liamentary powers, of the matter of road openings;
second, the methods of restoring the pavements, and,
third, the methods of charging for the work.
The communication forms the subject of an editorial

in the columns of our American contemporary, the
Engiiiining Rnord, wliich points out that various cities

in the United States have given mucli thought to the
problem, and suggests that probably no regulations
dealing with it are more complete and effective than
those adopted in New York City.

It appears that in New York, previous to the laying
of a new pavement, all of the city departments and
utility companies which have sub-surface structures
are notified and ordered to make such repairs, renewals
and extensions of their mains, ducts and wires as will
be adequate for their service for several years to

come. Upon completion of the new pavement permits
for openings are not issued for certain periods, depend-
ing upon a number of conditions. Where the pave-
ment is in first-class condition the period is normally
three years, but the necessities of the case and settle-

ments or other defects in the pavement may shorten
this period to a minimum of one year. Utilities which
have disregarded the notices to care for their struc-

tures before repaving have been held off for long
periods, being unable to show sufficient necessity to
warrant the mutilation of a pavement in flrst-class

condition.
Restoration of the pavement is governed by very

definite rules, and is executed under the eye of an
inspector. In the first place no undermining is

allowed—that is, the width of trench at the top must
be as wide as the widest portion of the excavation,
and the backfill must be placed with great care in
thin layers, properly consolidated. Secondly, the con-
crete base must be cut back 6 in. beyond the edge of

the excavation, while the pavement surface itself must
be cut back 6 in. farther. In this way bearing is in-

sured upon the undisturbed material, minimising the
danger of cracking and settlement which would exist
if the base and surface joints were over the line of

excavation, and allowing, in addition, for some beam
and arch action.

The cost of the work is, of course, borne by the body
making the opening, and with the object of ensuring
proper workmanship a bond equal to about double the
cost of the pavement must be made out to the Bureau
of Highways, the amount represented by this being
forfeited in the event of settlement or the restoration
of the pavement being unsatisfactory in other par-
ticulars. Companies with extensive structures have
on deposit with the highway bureau bonds aggregating
as much as £10,000.

Our contemporary recalls the fact that the building
of tunnels through which mains and wires can be laid

lias been proposed in many cities, and was thoroughly
investigated by a commission in New York several
years ago. After debating the question from all stand-
points the commission reported adversely to the tunnel
scheme. Its cost would have been very high, and it

was considered that under the stringent regulations
now in force the nuisance of constant street openings
can be considerably reduced, and the satisfactory re-

storation of the i^avement guaranteed.

Motor Fire Engine for Hove The Committee of

the Hove Fire Brigade have decided to purchase a

Merryweather fire brigade petrol motor combina-
tion, the design selected being the " Hatfield

"

type, to deliver 350 to 400 gallons per minute. It

will be capable of travelling up to a speed of 40

miles an hour on the level, and will have accommo-
dation for men, hose and all necessary gear, besides
which it will cany a 35-ft. extension ladder. It is

claimed by the firm that the first petrol motor pump
to be ijut into service in London was of this type.
The " Hatfield " design has also been adopted by
numerous suburban and seaside towns, including
Bromley, Chislehurst, Hendon, Willesden, Finchley,
Harrow, Merton, ]\Iitcham, Penge, Southend-on-Sea
and Leigh-on-Sea.
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Chemical and Bacteriological Examination of

London Waters.
DR. HOUSTON'S REPORT FOR YEAR 1912-13.

The sovpiitli annual report of the Metropolitan
Water Board for the year ending March 31, 1913,

coiitain.s the report by Dr. A. C. Houston \ipon the

results of the chemical and bacteriological examina-
tion of the London water.s during that period.

In the introduction the iireceding six annual re-

ports arc summarised ; this work is now supple-

mented by that done during the year 1912-13, and a

study of the preceding conclusions shows that the

prc-ent report is based largely upon them. Sections

are devoted respectively to meteorological olnserva-

tions, statistics of supply, research work, compla'nts
from consumers, notable events, bacteriological re-

sults, chemical re.sults. the Kent and Lea Valley
wells, and vital statistics.

About 80 per cent of the London su])i)ly is derived
from rivers polluted with sewage. The raw waters
above the intakes are "undoubtedly unsatisfactory"
in quality, particularly during winter months. The
.selection of raw water for waterworks purjioses

becomes increasingly difficult as the consumption
of water progressively increases, while the losg of

the unrestricted right to abstract 1.30,000.000 gallons

daily from the Thames—the result of Parliamentary
action in the year 1911—is a serious matter, and
"experience alone can fully show how far this is

likely to affect the future purity of the supply." A
diminished flow of water in the Thames in dry
weather j^'enerally results in greater purity of the

water. " .\ drought may mean that the land is

able to absorb and purify many otherwise active

and objectionable pollutions while all the time the

river is fed, although in diminished quantity, with
relatively pure underground water."

It is open to question whether the increased atten-

tion given to controlling the effects of flood is always
best suited to waterworks purpo.ses. While it is

possible that the improved methods of sewage puri-

fication will, in a chemical sense, keep pace with
the increasing pollution of the Thames and Lea,
there does not seem the same likelihood of bac-

teriological improvement. We may conclude from
the report that the bacteriological condition of the
rivers is likely to become worse, and prospective
legislation seems to point to the fact that the water-
works authorities will have to purify the water to

their own needs after the local authorities have
taken steps to protect the other general interests

of the community by purifying their sewage to a
chemical standard. Thus belief on the future safety
of the London supply must not be based on the hope
that the rivers will become less imijure, Init upon
increased knowledge as to the best means of purify-
ing the water.

QUALITY OF RAW WATERS.

It is shown that while the raw river waters con-
tain B. coli in undesirable numbers, faecal strepto-
cocci are seldom to be found in one cubic centi-

metre. An elaborate .-earch for the typhoid bacillus
and Gartner's bacillus have yielded pjractically

negative results under conditions of experiments
which have been succes.sful in finding them in arti-

ficially infected samples. It is not contended that
these pathogenic microbes are uniformly absent,
but that their numbers are so small that none of

them could survive passage through the storage
reservoirs. It has also been shown in Dr. Houston's
ninth research report that crude sewage contains
less than one typhoid bacillus per '001 c.c, and that
<X)1 c.c. of sewage contains about 2^1 excremental
bacteria more than 1 c.c. of raw Thames water. It is

thus inferred that there is less than one typhoid
bacillus per 24 c.c. of river water.

STORAGE.

The report further states:—
"The striking fact has been shown in my past

reports that London is not really drinking nierel,y
filtered raw river water, but raw river water which by
storage processes has been purified bacteriologically
antecedent to filtration to a remarkable extent. If
all the pre-filtration waters were imagined to be

mixed in their respective proportions, the quality
of the mixed water antecedent to filtration would
be such tliat on the average about one-third of the
samples would contain no typical B. coli in 10 c.c.

of water. When it is remembered that 89'6, o4-7, and
10-7 per cent of the samples of raw Thames water
contain typical B. coli in 1 c.c, 01 c.c, and 001 c.c.

respectively, the corresponding figures for the l.ea

being 85-0, .SOS. and 8-7 per cent, the transformation
the river water has imdergone jirevious to filtration
iiecomes strikingly apparent. Nor does even this
rejiresent the highe.st level of efficiency. Under dif-

ferent and elastic regulations as regards abstraction
of river water, improved circulation of water in the
storage reservoirs, and a more coraijlete system of
' pooling ' of stored water interests, over one-half
the samples (individually as well as collectively) of
pre-filtration water ought to contain no typical
B. coli in 10 c.c. of water. The deatli of B. coli is

as sure and safe an indication to the bacteriologist
of the death of the microbes of water-borne disease
as, to take a homely illustration, the death of coarse
fish in a water would lead the fisherman to assume
the coincident or previous destruction of the less
hardy forms of fish-life—cj/., trout.

" Even putting sedimentation and devitalisatioii
completely on one side, the ' levelling ' effect of
storage renders the pos.sibility of any sudden acci-
dental concentrated and dangerous pollution of the
river water above the ' intakes ' a matter of much
less grave concern than would otherwise be the
case. Storage, in this sense, is equivalent to dilu-
tion, inasmuch as it 'spreads' the dose of poison
over weeks or months, and it may, indeed, quite
apart from any question of devitalisation, render
innocuous a microbial contamination, which in a
concentrated form would be apt to be higlily
dangerous. These three factors of sedimentation,
devitalisation, and equalisation are indeed of

supreme importance in connection with the storage
of impure river water antecedent to its filtration.
" It is unnecessary to point out to the intelligent

reader that implicit belief in the value of .storage
does not imply that the quality of water taken into
store is a matter of no importance. To entertain
seriously an opposite opinion would lead logcally
to the remarkable position that, qua water supply,
the purification of sewage in a watershed was a
waste of public money, and that the quality of the
source of a water supply was of no consequence.
It has been repeatedly emphasised in these reports
that the aim of a waterworks authority should still

be to abstract water for storage purjioses in as pure
a condition as is rea.sonably iiracticable, despite the
reassuring statements previously made and here re-

peated as to the apparently absolute iirotection from
risk of water-borne epidemic disease conferred by
adequate storage.

"Some persons may consider that in the i)a.sl the
available storage accommodation was inadequate,
and it is common knowledge that the water was
largely held in store to meet emergencies and not
passed, more or less continuously, through the
storage reservoirs for purification puri)oses, Tlie
policy of the W'ater Board is now not only to pro-
vide adequate storage capacity to cover periods of
exceptional drought, but also to circulate all the
river water through the existing storage reser/oirs
as a means of purifying the water antecedent to
filtration. This undoubtedly entails additional
])umping charges, but in considering the extra cost
involved it should not be forgotten tliat it is not a
case of passing from a satisfactory .state of affairs
to one of even greater security, but of remedying
conditions which could not reasonably be allowed
to continue if the present sources o'f supply were
not to be left open to grave censure, if not finally
abandoned."

A'LGM. "•

Unfortunately, one of the disadvantages of storage
is the occasional excessive development of algis,
which may lead to difficulties in connection with
filtration, and may also impart an unpleasant taste
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and smell to a water otherwise of great i)unty.

Not much is known of the causes at work, because

no preventive measures can with confidence be sug-

gested It is believed to be important to avoid

storage of specially impure flood water, and to aim

at as perfect circulation of water in the reservoirs as

is practicable. It also seems better to have a con-

siderable number of comparatively small reservoir.*

rather than few reservoirs of exceptional size. It

may be observed that this does not appear to have

been the policv of the Board hitherto. The algse

troubles are not essentially and yearly to be asso-

ciated irith storage, as is proved by the fact that

at many of tlie board's works no trouble has arisen

over long periods.
FILTRATION.

It is stated that the rate of filtration at the dif-

ferent works is unequal, bearing no relation to the

variable quality of the pre-filtration water, whereas

the quality of the water to be filtered should govern

the rate of filtration. The practice of "dragging

or " raking " the surface of the filter-beds to increase

the yield of water, or to prolong the working periods

is mentioned and condemned. The need for a

sampling well to each filter is mentioned. "At

present at some of the works it is only possible to

test the joint output from a series of filters," some

of which may be working satisfactorily and the rest

badlv. Also "the fact that there is no means of run-

ning" water to waste when a filter is restarted is

also mentioned. "In connection with the recent

algal troubles at the West Middlesex works, this

disadvantage was very apparent." These beds also

were not watertight. The importance of purification

by storage before filtration is thus emphasised.

With reference to filters the report also states:—
"Speaking generally, it would seem to be safer

to use a coarse sand and filter rapidly when dealing

with an adequately stored water than to use a fine

sand and filter slowly when dealing with raw or

inadequately stored river water. In the former con-

nection, as pointed out in a previous report,

mechanical filters may play a useful part owing to

the ease and rapidity with which they can be

cleaned, but it is possible that the old sand filters

if worked under slightly altered conditions—f.;;.,

using coarser sand and filtering more rapidly—may
greatly increase their field of usefulness.

"Although I should prefer to see no relaxation

in the method of conducting the existing filtration

processes even with the use of stored water, my own
results indicate that the safety conferred by ade-

quate storage is so material that some latitude in

this respect is perhaps permissible. It has already

been suggested that the ' safety ' apparently con-

ferred by filtration, even when the filter-beds are

in good working order, is probably merely relative

and depends mainly on the comparatively innocuous
character of the water antecedent to filtration. Any
sudden access of infective material, in considerable

amount, to the water directly ' feeding ' the sand
filters would, in my opinion, be likely to have dis-

astrous consequences. The only way, apart from

sterilisation, of rendering the pre-filtration water
always comparatively, if not absolutely, innocuous,

is by sedimentation, devitalisation, and equalisation

—in other words, by storage."

THE WATER AS FINALLY DEHVEKHD TO CONSUMERS.

The following quotations are also of considerable

importance:—
"The loss of the unrestricted right to abstract

130,000,000 gallons, fixing the minimum flow at

170,000,000 gallons, and including the gravel water
in the flow of the river, are, however, factors which
are likely to militate against the abstraction, under
all conditions, of the best water for storage pur-

poses. Over seven years' work on the London
water question has convinced me that to a progres-

sively increasing extent the Water Board are secur-

ing the reasonable, if not absolute, 'safety' of the
Metropolitan water supply. This opinion will carry
the more weight since I have been, and still remain,
a somewhat merciless critic of an.v imijerfectioiis in

processes of water purification. As a counsel of per-

fection. I still feel bound to advocate the choice of

an initially imre source of water supply ; but my
own results and experiments do seem to indicate
clearly that the evil effects even of an impure source
can be largely, if not entirely, annulled by adequate
storage and efficient filtration. It needs to be re-

membered, however, that the more water that is

abstracted from a river for waterworks purposes,

the less easy does it Ijecome; to select water of good

quality.
"Hence the importance in the future of carefully

con.sidering those supplementary processes of purifi-

cation alluded to in previous reports, either inter-

posed between the river and the storage reservoirs,

or between the storage reservoirs and the filters, or

in both these places. Theoretically, at all events,

it ought to be possible to bring to a uniform state

of purity all river water antecedent to storage, or

(but to a different standard) all stored water ante-

cedent to filtration. Under existing conditions when
the rivers are in flood either the intakes are closed

and the reservoirs depleted, or flood water is taken
^

into store which ought not to have been selected. It

is the more important to consider carefully these

matters, because still more critical periods will

sometimes occur when the rivers are running too

'

low to allow much, if any, water being abstracted

for waterworks purposes. During these periods the

filters are being fed from storage reservoirs, and
are really, as it were, borrowing on capital. The
reserves may never be completely exhausted ; but

when the river water again becomes available for

waterworks purposes it is likely to be specially im-

pure in quality, and besides, it is not possible with

depleted reservoirs to purify it rapidly by storage.

It follows that during the storm periods following

drought supplementary processes of water purifica-

tion ought to be adopted if most impure water is to

be rendered reasonably pure. A system in which a

river water of reasonably good and uniform quality

is pumped into a nearly fnll storage reservoir of

adequate capacity at the same rate as water is being

abstracted for filtration purposes is in a state of

what may be termed 'quality equilibrium.' Any
falling off in the quantity or the qiiality of the river

water upsets, in greater or less measure, this

equilibrium."

ACCinENTAL CONTAMINATION.

"There is a growing tendency to regard any
sudden accidental gross infection as of most dan-
gerous significance, and to consider more constant

but highly diluted pollutions as relatively speaking
of lesser importance. The method of water puri-

fication now in progress (storage) renders the

position ' safe ' as regards the river water, pro-

vided that no fresh and dangerous contamination
takes place in connection with the storage reservoirs,

the filter works, the service reservoirs, or the de-

livery mains."
Subject to the qualifications mentioned in his

report. Dr. Houston is of opinion that "the means
now adopted, or in process of adoption, for the puri-

fication of the Metropolitan water supply are sucli

as to render the water reasonably, if not absolutely,

safe for drinking purposes."

Accident to a Surveyor's Son.—Sympathy will be
felt for Mr. Sidney Chambers, surveyor to the Hampton
Urban District Council, and Mrs. Chambers, who have
had their holiday sadly marred by a serious accident
to their only child, Guy, a little boy aged six years.

It appears that while walking along a pathless road
at Gorleston-on-Sea, where the family were spending
their holiday, the little boy was knocked down by a

motor car. The unfortunate child sustained a
fractured leg and slight concussion, in addition to

other cuts and bruises. He was conveyed to the
Yarmouth hospital, where he was detained.

Bridge Building.—Students, young engineers, and
survej-ors will find much useful information in " Pre-
liminary Studies in Bridge Building," by Reginald
Ryves, Assoc. m.inst.c.e. (London: St. Bride's Press,
Limited, 24 Bride-lane, E.G. Price 2s. nett.) The
book is described as the "first of a series of small
volumes, each complete in itself, dealing with the
design of ordinary highway bridges of moderate span."
Though highway bridges alone are referred to, the
matter contained in this volume is largely applicable
to railway bridges, aqueducts, and similar engineering
undertakings. The five primary types of bridges are
described, and the conditions determining the best
sv.te for each of the three types of streams are discussed
in detail ; while in connection with wandering streams
various modes of designing abutments or approach
spans are dealt with. Improvements of fords and the
effect of eccentric loading of vehicles on the girder
loads are among the numerous other item.^ touched on.—Scotsman.
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THE LOCAL GOVERNMENT BOARD AND

HABITABLE HOUSES.

Dr. Maplet-on, medical officer of health, stated at

the Newton (Devon) Rural District Council meeting
last week that important points had been raised

with regard to the question as to when houses could

be reasonably said to be fit or unfit for habitation.

He sent a list of que.-^tions to the county medical
officer, who forwarded them on to the Local Govern-
ment Board. The latter appointed an inspector to

answer the question.s. The questions and replies

were :
—

Water Supply.—Should every house have a sup-

ply of water within 2(M ft ?—Yes, if obtainable.

Drainage.—Sliould all water-closets be provided
with a flush cistern where a public supply is avail-

able ?—Yes. Should all houses have a separate

closet it it is hand-flushed or consists of a pail ?

—

Yes. Should each house be provided with a proper
slop drain ?—Yes.
Paving.—Should all wash-houses and sculleries be

paved or concreted; also yards in connection with
dwellings for, say, 6 ft. around the house ?—Made
impervious. Yes, for yards around liackdoors in

order to prevent nuisance.
Ventilation.—^Should all windows be made to open

on the top and bottoin. and through ventilation be
provided where possil)le ?—Yes.
Dampness.—Where liouses lie below the surround-

ing ground, should the ground be trenclied out to

a level below that of the internal flooring, and
should shuting and spouting be provided ?—Notice
to remedy defects, antl suggest in the notice that it

is the only satisfactory method of abating the
nuisance.
Wash-houses and Larders.—Should tlie provision

of these be enforced when there is only one small
downstair living room ?—Yes.

CORRESPONDENCE.
For every ill lieneath the sun
There is some remedy cr none;
It there be one, resolve to find it:

If not, suhmit, and never mind it.

—Anon., circa 1843

ROAD MAKERS' CLOSSARY.

To the Editnr of The Subveyor.

Sir,—In your issue of August 15th I note with
pleasure your editorial on p. 247 "Concerning Words
Relating to Roads," and your article on p. 254.
" The Need for a Road Construction Nomenclature."

It is probably unneces-ary for me to express now
my hearty agreement with you in principle, though
I may perhaps be permitted to say I think highway
engineers .should appreciate your persistence in the
matter.
In th§ article on p. 254 you credit the American

road experts with raising most of the confusion as
regards the term " as[ilialte," and I do not know
that any of the gentlemen you had in mind
wish to " deny the soft impeachment." Here in

this country where asphalt much more frequently
comes from different sources, the differentiation
between natural and artificial by means of a final

"e" seems to hang on too slender a thread, par-
ticularly in the case of verbal use of tlie word, and
it has not always seemed worth while to trouble to
ufe two or more words for the sake of differentiation
between .substances coming, it is true, from different
sources, but for all practical purposes apparently
almost identical, and only to be told from one another
by rather refined chemical tests. Hence it has
seemed to us better, for all ordinary purposes, to
discard attempts at differentiation in a case of
either the spoken or the written word, and to grouji
all sub.stances practically alike, no matter wliat their
source, under the word " asphalt." We can hardly
see why, if natural asphalt is to be distinguished
fronr artificial asphalt in the use of tlie one word by
the addition or omission, as the case may be, of a
final "e," the same thing is not done in the case
of " synthetic " and natural " indigo," or some of
the other products similarly situated.
Of course with us the use of rock asphalt is

very small ; but it always referred to as " rod;
asphalt," and I supjjose any pitchy material ex-

tracted from the loi-k would come under the term
" asphalt." This lias evidently not been the case
in Kuiiland or on tlic Continent; but it is quite possible
that in the not far distant future conditions will

be more like the -American conditions than they
have been, and that then it will be found as con-
venient there to adopt the word "asphalt," with
or without the " e," as may be preferred, to cover
all materials coming within the definition of the
word "asphalt" as given by me in your issue of

ilay 3lJth.—Yours, &c..

W. W. Crosby.

Halt 'more, Maryland.
.\ugust 25, 1913.

INSECT LIFE IN SEWAGE FILTERS.

7'o l/te Ediinr of The Surveyor.

Sir,—You were kind enough to make an allusion

to me in your valuable paper last year with regard
to my work on Pudura and their work on sewage
filters, and to express the hope that if any further
research was carried out you would be allowed to

publish same.
Herewith please lind a copy of my last annual

report, in which I have advanced a little further, I

tru.st, the knowledge of the life work of these insects,

and would be glad of criticism of methods, &c., for

work already done, and with the view to increasing
the interest of sewage works managers and surveyors
in the study of this insect and other life on sewage
filters^ as I believe that the greater knowledge we
have of the biological life, and the use of this " life

"

in our filters, will lead to more economical mainte-
nance of filters.

May I make a correction in that record in your
paper ? You stated that I'odura were flies. This is

incorrect, because they 'are not flies, and not even
larvae. In calling them flies it leads to a misappre-
hension, as there are flies on the filters, called
Phycodidea, which are not in any way related to
the Podura, or Podurideee aqualira.—Yours, he,

Herbert D. Bell.

Slratford-upon-.Avon.

August 28, 1913.

[Mr. Bell's report is dealt with elsewhere in this
issue.

—

Ed. StrRVEYOR.]

Public Health Law—This concise little work* has
been prepared mainly for the u.se of all concerned in
local government work who may find the larger
books too elaborate. In twenty chapters it covers
the ground sufficiently for its purpose, including
such matters as highways, but omitting rating, elec-
tions, &c. For students it should be of assistance
in preparing lor examinations in Public Health
Law, while the practitioner will find its arrange-
ments well suited for easy reference.— T'/ic Law Thiw-s.

County Surveyor and Tar-spraying.—The county
surveyor of Staffs, Mr. James Moncur, assoc.m.
inst.c.e., in his annual report, says he is not con-
vinced that the tar-spraying of water-bound macadam
surfaces prolongs their life to the extent that is gene-
rally claimed. If the saving be, he says, as stated,
then there .should be a reduction in the cost of upkeep.
But it is the reverse, he suggests, although some allow-
ance should be made for the increased volume of
traffic. The Road Board agreed, it appears, to con-
tribute 50 per cent of the cost of binding the macadam
with Tarvia, and 2.276 tons of tarviated macadam were
used, of which Mr. Moncur speaks very favourably.

Holborn Paving.—Experiments are again being con-
ducted with f;ranite sett paving in the Metropolitan
Borough of Hollmrn. Mr. E. F. Spurrell, the borough
surveyor, states that the asphalt in New Oxford-street,
at its junction with Tottenham Courtrroad, is to be
removed and granite setts substituted. This altera-
tion is not entirely due to the condition of the asphalt,
but is owing to the large use made of the roadway at
this spot by motor omnibuses. Omnibuses from" the
West End follow in one continuous .stream, and at the
stopping jilaee a deeii groove has been formed. Mr.
Spurrell proposes that five dressed si'anite setts shall
be " bedded " into the concrete before the concrete
becomes set, and he anticipates a noiseless pavement.

•A Manual for Municipal and Cnunt.y p;np*inecrf<ti'i<l Surveyors, Town
Cloi ks. Clerks to District Councils, and otijer officers and members of
local autUoritiee. By S. U. Turner, of the Middle Temple. Barrister-at-
Law, A.M.I.G.X., &c. Loudon : St. Bride's Pre?s. Ltd. Price lOs. ed.
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Third International Road Congress.
TESTS OF ROAD MATERIALS.

Five reports were sulunilted to the congress on the

subject of communication No. 2, "Tests of Materials

Used in the Construction of Macadamised Roads."

In the Rritish and the American Reports the apparatus

used for physical tests of road stones is described and
illustrated, the British report including a two-page

table showing the results of tests. There is a similar

table, giving maxiMUim and mininuim values for

twenty-seven kinds of stone, in the American report,

whicli runs to twenty-six pages of text and illustra-

tions together, the apparatus being very carefully de-

scribed and discussed. Tlie French report is a useful

summary of tests usually employed, including tests

for aggregate materials and mixtures. The Austrian

report is mainly a comparison between the wear of

stones on the grindstone and that with the sand blast.

The German report includes a description of the

methods employed in testing samples of road crust

taken from the roads, special attention being given to

absorption and freezing tests. A few of the most im-

portant of the facts reported and opinions expressed

are l>riefly noted below.

GERMANY.
Dr. J. HIESCHWALD, Professor, Technical High School,

Berlin-Charlottenburg.

The report describes the methods employed at the

Mineralogical and Geological Institute of the Royal
Technical High School, Berlin, and reference is made
to the reporter's work, "Handbuch der Bautechnischen
Gesteinsprufung." The investigations into the con-

dition of crusts after they have been in service include
studies of chemical combinations. " Experience shows
that the good quality of road-surfacing material, above
all, depends on the sireiujt/i and toughnrss of the stone."

Since water expands about one-tenth of its vokmie
on freezing, absorption up to 90 per cent of saturation

is harmless even with very weak stones, but the
strongest stones burst on freezing if nearly saturated.

This has been proved, experimentally, with many
samples.

AUSTRIA.
Prof. A. HANISCH, K.K. Oberbaurat, Vienna.

In the grindstone test the load is 30 kilogrammes
on SO square centimetres for 440 turns, radius of stone
25 centimetres, 20 grains of Naxos emery No. 3 for

every twenty-two turns, the sample twisted through
90 deg. during each revolution of the stone. The sand-
blast test is on a cube or plate of 7 cm. edge, the
blast pressure being four atmospheres, and the ex-
posed surface a circle of 6 cm. diameter.
A number of samples of basalt showed considerably

greater wear in the grindstone test—38 to 4-5, 5-7 to
§•5, 7-3 to 8-5, and one sample show-ed equal wear, 9'8.

Granites usually showed less wear on the grindstone—
8-1 to 6-0, 8-3 to 7-1, 9-8 to S'T, 10-2 to 67, and so on—
but sometimes greater wear on the grindstone—6-0 to

69, 6'6 to 7-8—the wear under the sand-blast being
much the more variable. Close-grained limestone
showed much more wear on the grindstone—81 to 2.3-1,

9-8 to 41-9, 14-5 to 251, 15-1 to 21-6 (sand-blast to grind-
stone). A silicious limestone gave 4-8 to 3-4, and a
quartzite 9-9 to 5-8. One sandstone gave less on the
grindstone—20-9 to 17-9—hut two others 262 to 33-7 and
28-3 to 47-9. A hornblende gneiss gave 19-6 to 9-2.

UNITED STATES.
L. W. PAGE, Director United States Office of Public Eoads.

The reporter's discussions of the values of different
tests, and of the relations between one test and
another, cannot properly be summarised in a brief
and yet intelligible manner, but attention may be
directed to the following passages:—
"Investigations . . . seem to indicate that the

cementing value depends on certain hydrated colloidal
conditions of the particles. All rocks that cement
well are hydrated— i.e., contain water of combination-
although it does not follow that all hydrated rock
powders will cement. It seems that only a certain
kind of water of combination is concerned with and
measures the cementing value." [There follows a de-
scription of a ball mill devised for the testing of the
cementing value of rock powders.]
"

. . . there is no very definite relation between
the Dorry test and the Deval test. . . . There seems
to be a more definite relation between the toughness
and the percentage of wear for high values of tough-

ness, so that the results of the Deval abrasion test

are probably more dependent on the toughness than
on the hardness."

" Certainly the hardness test alone is of no value,

since the rock might be hard but be entirely lacking
in toughness, as evinced by .some of the quartzites and
sandstones. . . . The toughness test, on the other
hand, if satisfactorily pas.sed, would likewise assure
a compliance with the hardness requirements. Some
form of toughness test, then, seems to he the logical

one for testing rocks for road building, whether it be

of the Deval abrasion type or some convenient form
of the pure impact type. There is mucli to be said
lioth for and against the Deval alirasion and the im-
pact test."

"The Dorry hardness test, in its pre.sent form, is

one which requires a good deal of care in order to

obtain reliable residts."

FRANCE.
P. LE GAVEIAN, Ingeuieur dcs Pouts et Chaussees,

Secretary of the Research Commission of the
Ministry of Public Works.

As regards the Deval apparatus the reporter writes

:

" It would, perhaps, be of interest to modify the appa-
ratus, for example, by constructing the cylinder with
a double tube, the interior envelope being pierced with
holes to act as separator sieve for the dust."
" The Dorry mill has some disadvantages [attention

is drawn to these as noted by Mr. Page] . . . For this

reason at the Laboratory of the City of Paris the sub-
stitution of the Dorry machine by a machine giving
a cylindrical wear of uniform character has been quite
recently thought out. The following is a brief descrip-

tion of this apparatus : A east-iron drum of 0'60 metres
(about 2 ft.) in diameter turns about a horizontal axis

;

the test pieces are placed in shutter boxes sliding in

sockets and supported on the upper surface of the
drum on the cylinder ; there are two calibrated funnels
which allow from the one powdered sandstone and
from the other water to flow on to the contact surfaces.
A few preliminary revolutions of the apparatus are
sufficient to give to the lower face of the sample an
initial curve, fitting the surface of the drum exactly ;.

then the height of the sample is measured. This
measurement is again taken at the end of the experi-
ment."
TesU of the Point of Fusion of Bituminous Malcriah.—

" The simple result of these methods [a number of

which are described] shows how greatly the determina-
tion of the point of fusion of materials of pasty nature
is subject to variations according to the method
adojjted, and, with a certain [? a given] method,
according to the person who uses it."

THE UNITED KINGDOM.
T. E. STANTON and E. G. BATSON, of the National

Physical Laboratory, Teddington.

The machines described are the following: The four-
cylinder Deval machine, as used in the United States
Office of Public Roads ; the Page impact machine,
with a 44-lb. hammer, acting through a plunger with
a spherical surface 0'4 rrr' in diameter ; the Dorry
machine, speed twenty-eight revolutions per minute,
repeated impact machine for the cementation test,

after grinding of the materials in a ball mill and
making the briquettes in a moulding machine.
A table of a full series of tests on fifty-one specimens

is included in the report.

Motor Car for Torquay Surveyor.—The Torquay
Town Council, at a meeting held on Tuesday last,

unanimously adopted the Works Committee's recom-
mendation to provide the borough surveyor, Mr. H. A.
Garrett, with a motor car and driver. The district

has extended so rapidly during the past few years that

the horse and trajj originally provided was found to be
quite inadequate. The mileage of roads in the borough
is now between SO and 90, and the area of the borough
nearly 4,000 acres. The car selected is a four-seater
Humber of 14-horse power, and the cost is to be £360.

It is considered that a great saving of time in super-
vision will ensue, and that the work generally in the
higher branches of the ofiice of surveyor will benefit

greatly, and will more than compensate for the differ-

ence of cost as between a horse and trap and » car.
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CHIPPENHAM SURVEYOR AND THE ROAD CONGRESS.

At the meeting of the Chippenham Rural District

Council recently, the surveyor, Mr. A. H. Lapham, by

the desire of "the council expressed at a previous

meeting, presented a brief report as to the proceedings

at the recent International Koad Congress.

"Keference was made at the congress," he said, "to

the advantage to all classes of traffic resulting from

good, sound^ smooth roads. I myself was told by a

farmer that, previous to the introduction of steam

rollers, he always employed three horses to draw a

wagon-load from Chippenham to his farm, but since

the" roads had been rolled two horses were sufficient

to draw the same weight. There was a unanimous
opinion that benefit to health accrues from the effect

of tarred roads.

•'It is possible to touch on only a few matters dis-

cussed at the congress, the most important of which
are in relation to wear and deterioration of roadways.

Opinions differed as to the relative wear by motor
traffic as against horse-drawn traffic. I venture to

express the view that motor traffic causes more damage
upon an ordinary water-bound macadam road, but not

upon a properly made tarred road, as disintegration,

which is the evil to be overcome in the case of

motor traffic, is on a tarred road non-existent. Speed
undoubtedly is a factor in such traffic. The opinion
was expressed that water-bound macadam roads badly
damaged by motor traffic are generally badly made
roads, and with this view I agree.

"Wheels of small diameter and narrow tyres were
considered to be unduly dajnaging, while the shoeing
of horses with calkins was also condemned. A pre-

mium for an improved horse shoe suitable to modern
•oads was offered by the congress, but I believe nothing
entirely satisfactory w-as forthcoming. Keference was
also made to the great injury sometimes caused by
agricultural hauling in inclement weather, and to the

necessity for providing means for removing the plastic

dirt adhering to wheels uf vehicles emerging from
ploughed land before cunung on to the highway.
" The question of a centralised road authority pro-

voked much animated discussion, being strongly jjro-

tested against by members of rural district councils.

The arguments against were: Centralisation leads to

too much officialism ; a central authority cannot
possess local knowledge. It was admitted that cen-
tralisation secures uniformity, but at too dear a price.

Centralisation means two authorities having control
over one area, and the desire for it conies from the
road users and not the local ratepayers. A resolution
in favour of centralisation was defeated by a large
majority.
" A very interesting matter to me was the inspection

of some 20 miles of trial .sections of tar-made roads
at Sidcup, in Kent, on the London-Folkestone road,
which I saw shortly after they were made in 1911. Most
of these had perished, but there were two that could
claim to have been successful. It nuist be added that
the road on which they were laid was subject to very
severe traffic. From what I heard and saw I am
firmly convinced that the treatment of all roads of
importance by means of tar or bituminous-bound mac-
adam upon a sound, unyielding sub-crust is the main-
tenance of the future."

Glasgow Municipal Buildings Extension. — The
designs, plans, sections, and elevations by Messrs.
Watson & Salmond, Glasgow, the architects of the
proposed extension of the Glasgow municipal build-
ings, have been on exhibition, and are recommended
for approval by the Municipal Buildings Committee.

The Improvement of Calcutta The Calcutta
Improvement Trust has presented a most ambitious
report (Reuter states) on a street scheme showing new
avenues and boulevards designed to place Calcutta in
the forefront of cities. The report admits that the
scheme would cause the greatest disturbance in land
values ever known in the East, possibly in the world.

Spalding Sewage Scheme.—At Wednesday's meeting
of the Spalding Urban District Council consideration
was given to the estimate of the sui-veyor, Mr. J.
Bailey, for the construction of extensive new sewerage
works. The council, after discussion, decided to
apply to the Local Government Board for power to
borrow the money required to carry out the necessary
work. The total cost is put at £29, .5-50, of which
£5,400 is for land, and £306 odd for expenses in con-
nection with the loan.

SEWERAGE AND SEWAGE DISPOSAL AT SURBITON.

For the last two or thre^ years work has been pro-

ceeding in connection with the construction of a

sewage disposal plant to deal with the sewage of the

urban district of Siu'biton.

In order to deliver all the sewage on to the one

site it was necessary to construct two intercepting

sewers. In the case of one of these it was found pos-

sible to make its outfall at such a level on the site

of the disposal works that no pumping would be re-

quired. This sewer is known as the southern inter-

cepting sewer, and by it the sewage from a part of

Surbitou and all tlie sewage of Hook, Tolworth and
Southborough is picked up from the three new main
sewers for these districts and taken to the works by
gravitation. The numlier of houses draining to this

sewer is 2,541, or practically five-eighths of the total

in the district. The length of the sewer is 1,890 yds.

The other sewer, known ks the northern intercepting
sewer', brings to the works the sew-age of the whole
of the por-tion of the district to the north of the rail-

way, and from a small portion of the district to the
south of the railway. Parts of the districts so served
are very low-lying, and at the works the invert is

as much as 39 ft. below the surface of the ground.
This sewer was partly 18 in. in diameter laid in open
trench and tunnel and partly 21 in. in diameter wholly
in tunnel, the gradient throughout being 1 in 580.

This sewer, the total length of which is 2,187 yds., will

deal with the sewage coming from 1,524 houses—prac-

tically three-eighths ol the total.

The northern intercepting sewer when running full

has a maximum discharge of 3,800,000 gallons per

day, the velocity being 2-92 ft. per second, and the
southern sewer a maximum discharge of 5,100,000

gallons per day, the velocity being 3-0G7 ft. per second.

These together represent a cjuantity which is just over
eight times the calculated maximum dry-weather flow

to be reached in the year 1932.

For the i:iumping lour sets of [lUmps have been pro-

vided. Two of these can each deal with up to 370
gallons ijer minute and two with 1,0!JO gallons per
minute. All four working together could therefore

raise 2,740 gallons per minute, or 3,945,600 gallons per
day, which is 145,600 gallons in excess of the maxi-
nuun discharge of the sewer. The engines were sup-
plied by Messrs. Marshall, Sons & Co., Gainsborough.
The whole of the steam required by the pumps and

for otlier purposes is produced by the burning of the
refuse of the district in two Heenan & Froude two-cell

l)aek-fed destructors.

For the treatment of the sewage there are in all,

says the Engineer, six precipitation tanks, which are
formed with concrete floors and brick-faced concrete
walls. Each of the tanks holds some 90,000 gallons,
and each measures 80 ft. long by 30 ft. wide and 6 ft.

deep. The combined capacity of 540,000 gallons is

slightly in excess of twelve hours' dry-weather flow,

when the maximum flow of 1,050,000 gallons jjer

twenty-four hours has been reached.
Arranged in rows of five at such levels first of all

that the effluent from the precij^itation tanks can
gravitate to the first row, and the effluent from the
first row can gravitate to the second row, are the bac-
teria filter beds. These are each 81 ft. in diameter
and 4 ft. deep. Ordinarily they are to be used as
primary and secondary beds, the effluent first passing
through one set of filters and then through the other;
but in order that the two sets of filters may both, if

required, be run as primary beds, Adams' automatic
syphons have been installed.

The filter beds are made with 9-in. brick walls. The
cubic contents of each set amounts to over 3,800 cubic
yards, the filling material being hard clinker broken
into sizes varying from oin.at the bottom to i-in. gauge
at the top. The materials in the upper set, or primary
filters, is practically the same in size as in the lower
set, or secondary filters. The filters have been de-
signed to deal with 1,050,000 gallons of sewage per day,
which is at the rate of 135 gallons per cubic yard of
filling material per day. Each filter bed is fed by
revolving distributors made by Adams-Hydraulics,
Limited, of York. Sludge presses have been supplied
by Messrs. Whitehead & Poole, of Radcliffe, Man-
chester.

The whole of the works was designed by Mr. H. T.
Mather, the engineer and surveyor to the council, and
has been carried out under his direction and that of
Mr. A. P. I. Cotterill, m.inst.c.e., the consulting engi-
neer, the contractors in chief being Dick, Kerr & Co.,
Limited, Messrs. E. & E. lies, Wimbledon, being the
contractors for the southern sewers.
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Sewage Disposal at Stratford-on-Avon;

By HERBERT D. BELL, Manager and Chemist.

Tlie total volume of sewage delivered by the

pumps during the year was 172,069,360 gallons, an

increase of 44,774,660 gallons on last year's report.

The greatest volume delivered in twenty-four hours

was 1,128,600 gallons on January 21, 1913. There

were seventeen days when twice the estimated daily

dry-weather flow of 403.840 gallons was delivered in

twenty-four hours, and there were 163 days when
the volume was 000,000 gallons or more, as com-
pared with fifty-one days last year. The increase

in the total volume of sewage is due to the heavy
rainfall of last year, and to large volumes of sub-

soil water which i)ercolate into the sewers during
periods of flooding of the river and for some time
after the river has resumed its normal level.

The average daily dry-weather flow has been de-

termined in the same manner as in previous re-

ports, and is estimated at 408,840 gallons. The
average daily dry-weather flow from April 1 to

November 28, 1912, was 399,105 gallons, and from the

latter date to March 31, 1913, 469,672 gallons. Owing
to the number of times during the year which the

river overflowed its banks—viz., eight for a total of

twenty-six days—and to the number of wet days, it

has been very dithcult to arrive at any sati.sfaetory

figure for the average daily dry-weather flow, conse-

quently the above estimate must be taken as a

maximum for a wet year, inasmuch as the estimate
of 281,206 gallons for last year should be the mini-
mum for a di'y year.

The population is taken at 8,543, which, from
April 1 to November 28, 1912, gives 467 gallons per
head, November 28, 1912, to March 31, 1913, 55 gal-

lons per head, and the average for the whole year
1912-13, 479 gallons per head, as compared with
26=1, 446, and o2-9 gallons per head of population
lor the corresponding periods last year.

The total rainfall was 33'64 in., as compared with
2225 in. last year. Tlie greatest rainfall recorded
per twenty-four hours was "91 in. on August 21.1912.

The total number of days upon which rain fell was
182, compared with 152 days last year.
Fifty-nine loads of garbage have been removed

from the screening chamber, the total weight being
approximately 89 tons, equal to -51 tons per 1,000,000

gallons, as compared with -39 tons per 1,000,000
gallons last year.

The high rainfall for the year has maintained the
sewage in a fairly dihite state, and therefore the
amount of lime added has also been much less than
the previous year. The period covered by this i-e-

port has been practically the reciprocal of the pre-
vious year with regard to deodorisation. The total
weight of lime used as calcium oxide was 90'2 tons
in 1911-12, and in 1912-13 only 67-2 tons, and the
volume "of sewage dealt witli by lime treatment was
52,000,000 gallons more this year than last. No
complaint of nuisance has been received by the
Sewage Disposal Committee since September, 1911).

SLUDGE DISPOSAL.

The total weight of wet sludge removed from the
tanks was 2,334-8 tons, of an average moisture of
83-6 per cent, equal to 13-6 tons of wet sludge and
2-22 tons of dry sludge per 1,000.000 gallons. The
equivalent weight in dry sludge of the total is 382-2
tons, as compared with 425-9 tons in the last report.
The decrease in the weight of dry sludge is attri-
buted to the decrease in weight of calcium oxide
added—viz., 23 tons—consequently causing less pre-
cipitation than the previous year. The tank.s were
emptied less frequently between November and
March 31st than was the case last year, as, owing
to the greater dilution of the sewage, there was less
risk of producing objectionable odours by allowing
the tank to become partially septic with a view to
reducing the volume and weight of its sludge
contents.

The eight circular iiercolating filters have dealt
with 164,319,390 gallons, at an average rate of 295-3
gallons per square yard per dav. The average
volume filtered, including all periods of rest, was
80-6 gallons per cube \ard per day, in comparison
with 40-3 gallons las t year. The reason the volume

• Extracts from annual report tor year ended March 31st last.

filtered i^er cube yard per day is .so much greater

than last year is Ijecause the main underdraiu from
the land filters became obstructed by willow roots

on May 21st, and remained in this condition until

the crop on the adjoining land was removed, in

consequence of which the low-level circular filters

dealt with the effluent from the high-level filters.

From May 21st to September 26th there was double
filtration when one or two pumijs were in operation
together, and single filtration when three jjumps were
at. work together. On certain occasions two high-

level filters dealt with half tlie volume of tank
effluent, and the four low-level filters dealt with the

remaining half and the effluent from the two high-

level filters, giving an average of li filtrations to

the tank effluent. Owing to an explosion at the
gasworks the liquor sui-rounding the large gas-

holder was pumped into the sewers from May 15th

to 21st, and during this period the tank effluent was
dealt with by the circular filters and land. On all

the days the sewage smelt strongly of coal-gas, and
on the third day the circular filter efiluent smelt
strongly of gas, and on the fourth the same smell
made its appearance in the effluent from the land
filters. The circular filters, which were dealing witli

the tank effluent containing the gas-water, had just

had a week's rest, and the nitrate present in the

filtrate on May 15th fell from 4-96 per 100,000 to
-20 per 100.000 on the 20th, and the land effluent

from 3-23 to 1-10 on the same dates. As soon as the
gas-water stopped "the filters dealing with the tank
effluent during this period were rested, but only for

li da.vs, as three pumps coming into operation on
May 23rd necessitated using the filters again. The
analyses showed that they soon recovered, as the
average for the filters engaged with the gas-water
rose to 2-88 per 100,000 nitric nitrogen on that date.

Although the actual volume filtered per cube yard
])er da.v was exactly double that of the previous
year, the percentage purification on the raw sewage
has been maintained, and no ponding whatever has
taken place this winter on any of the circular filters,

and the Podura are more numerous than ever. No
forking or raking of the surface of these filters has
taken place since February, 1910.

AVERAGE EFFLUENT.

The average effluent has been composed of par-
tially single and partially double filtration on the
circular filters for the greater part of the year for

the reason explained above, and when the land
filters were in operation the same rule for the treat-

ment of the flow greater than the dry-weather flow
has been observed similar to previous years. The
chemical results of the average effluent have been
calculated in ratio to the volumes dealt with by each
form of filtration, and the average purification on
the raw sewage in the four hours' oxygen absorption
test has been maintained at 95 per cent, although
only 30.862,840 gallons have been dealt with by the
land filters, not quite one-fifth of the volume dealt
with by the circular filters.

RESEARCH WORK.

This year an attempt has been made, firstly, to dis-
cover whetlier the gases, ammonia and carbon dioxide,
evolved in previous experiments with Podura or
Piidiirideu: aquaiira were due to the latter only, or to
organisms associated with these insects, and, secondly,
to find a definite weight of ammonia and carbon-
dioxide produced from a known weight of Podura and
:\n approximate weight of growth.
With regard to the first, it is very difficult to make

any definite statement, as, so far, I have found it

impossible to destroy the micro-organisms associated
with the Podura without killing the latter insect. In
the experiment described below there was a greater
difference between the weights of ammonia as NHj,
found in ab.sorption bulbs, from the vessel containing
cinders coated with colloidal matter and Podura. than
from cinders similarly coated in which the Podura
were entirely absent. With regard to the evolution
of carbon-dioxide, the difference between the weights
of the latter gas was not so marked, although there
was a greater amount from the Podura vessel. From
this I conclude that Podura, either by themselves or
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with micro-organisms usually associated with them,

attack nitrogenous, greasy-looking growths on tlie sur-

face of the media oa filters, disintegrating them, pro-

ducing ammonia, and thus consequently help the

nitrifying bacteria greatly in the purification of the

tank eflluent. As pointed out in the annual report,

lUlO-1911, it is particularly noticeable that where a

alter contains vast niuuhers of I'udura there is practi-

cally no ponding, and the efflnent from the filters in

whose media this insect thrives contains higher

nitrates than from tho:>c filters whose numbers are

not so great, which confirms the theory advanced in

the preiaous paragraph. In the experiment described

l)elow it will be noticed that in the colloidal growth

on the cinders in both vessels the following life was

found: Acarinw, Dap/tniui, Nemalodes, or small,

yellowish-white w-orms, I'aramkaa, and the growth

appeared under the microscope (.1-6 and 1-12 in. objec-

tives) to be pale yellow in colour, apparently en-

veloped in greasy matter, and millions of bacilli and
spirillum bacteria, some of whom were motile, but

mostly non-motile. There was an absence, in these

experiments, of fibrous growth, more often present in

the colloidal growth on the cinders in summer. Con-

centrated sulphuric acid and 20 per cent potash were

used to free the air entering the apparatus from

ammonia and carbon-dinxide. Air free from ammonia
and carbon-dioxide was bubbled through the Woulff's

bottles into the absorption bulbs of normal acid and
alkali by means of a VoUhards' air pump.

About 300 grammes of cinders, heavily coated with

colloidal growth, were taken from one of the filters,

washed once in tap water, and 75- 1 grammes added
to Woulff's bottle t), and 69-2.3 grammes added

to the other bottle. One hundred and eleven

grammes of the same media, heavily coated with

colloidal growth, were treated with 50 per cent potash

sohition for an hour, then washed by decantation

until free from alkali, drained and weighed again,

the difference in weight—viz., 10 grammes—represent-
ing the colloidal growth, insects, &c. This loss was
subtracted from the total weights of cinders and
growth in each bottle in ratio to their respective

weights, giving an approximate weight of growth, &c.,

in each bottle.

The Woulff's bottle marked O contained:—
. ( 68'34 grammes of clean moist cinders
Approx.

^ g.^^ grammes ef colloidal growth, &c.

1-308 grammes of Podura.

The other bottle contained:—
. (63-00 grammes of clean moist cinders.
Approx.

^ g.^g grainme.s of colloidal growth, &c.

To both bottles 28 c.c. i.if distilled water were added
to moisten the media and allow the bubbles of air

to come in at the bottom of the bottle and pass through
the media to carry the gases evolved away into the

absorption bulbs. Associated with the growth were
i)right red Acarinui, while Da'phiiim, pale yellowish-

white small worms (aquatic), Paramiciea, bacteria, &c.,

but no l''Hlura were present (to the eye) except in

bottle marked U.
Into each of the bulbs for the absorption of ammonia

10 c.c. of standard normal hydrochloric acid were
accurately added by means of a pipette, and into each
of the bulbs for the aljsorption of carbon-dioxide
10 c.c. of standard normal potassium hydrate were
added in a similar manner.
Air was continuovisly aspirated through the appa-

ratus for twenty days eighteen hours, and the average
temperatuie during the period was about 58-6 deg.
Fahr. At the end of the experiment the reagents in
each absorption bulb were titrated, and the respective
weights of ammonia as NH^ and carbon-dioxide as
CO, are herewith shown.
From the bottle marked t), containing I'udura, '04000

grammes of ammonia as NH3 and -3058 grammes of

carbon-dioxide as CO, were obtained, and from the
other bottle, in which I'cdura were absent, -"01197

granunes of ammonia as NH, and '2904 grammes of

carbon-dioxide as CO, were produced. By substract-
ing the above weights the amount of ammonia and
carbon-dioxide obtained by 1-308 grammes of Podura
was -02806 grammes NH, and -0154 grammes CO,. The
weight of 386 Podura is '0435 grammes, so there were,
approximately, 11,600 present in the 1-308 grammes.
At the end of the experiment, so far as coidd be

.seen, there were large numbers of the Podura still

alive, and, on examination under the microscope,
some Acarina:, Daphnlct, Paramiccea, &c., had also sur-
vived the experiment, although there were greater
inuubers of the latter dead than the Podura.
In giving this experiment in detail the author in-

vites criticism both in carrying out the above experi-

uients and also in advancing the theory referred to

above, and trusts that read^s of this report will offer

suggestions to extend the general knowledge of the

aquatic life present in filters, wdth a view to encourag-

ing the growth of such life, so that the maintenance
ofsewage filters may be improved both as regards

longevity and economy. No circular filter has been

raked or forked for three years; the only work done to

the media has been to supply filters whose numbers
of Podura were small with Podura from the footpaths

surrounding filters, where great numbers of these in-

sects were present.

INSTITUTION OF MUNICIPAL ENGINEERS.

NORTHERN DISTRICT MEETING.

A meeting of the Northern District of the Institution

of Municipal Engineers was held at Carlisle on Satur-

day last. The following were among the members
present: Messrs. J. W. Moncur, chairman of the dis-

trict, W. WaUin ^Newcastle-on-Tyne), J. T. Pegge
(Durham), R. E. Riddle (Bellingham), W. Finch (Car-

lisle), H. G. Kaines (Durham), G. W. Ayton (Chester-

le-Street), J. Murray (Kirklington), W. H. Butler (Car-

lisle), W. J. Coulson (Cramlington), R. Burns (Abbey-

town), John Davison (Morpeth), W. B. Thomas (South-

wick), R. Appleby (Newbiggin) and John Robinson, the

hon. district secretary. Among the visitors were

Messrs. T. B. Symons (Wigton), Harlaw (Carlisle), A.

Gunson (Carlisle) and J. Jardin (Morpeth).

The party were met on the station by Mr. W. Finch,

county surveyor of Cumberland, who entertained the

members to lunch at the Red Lion Hotel. After lunch

a visit was made by motor car to the Carlisle water-

works, where the members were met by Mr. John
Innes, waterworks manager, who conducted the party

over the works and explained the scheme. The chair-

man (Mr. Moncur), in proposing a vote of thanks to

Mr. Innes, commented upon the excellent and cleanly

condition of the works and filters. Mr. Innes, in re-

sponding, said that it had given him great pleasure

to conduct the members over the works, the more so

as he felt convinced that they were very much in-

terested owing to the numerous questions he had had
to answer.
On the return jouriiey to Carlisle a call was made

at Brampton, where Mr. Finch showed the members
some excellent whinstone and granite tar-macadam
work. On arriving at Carlisle tea was partaken of

at Carrick's Cafe. A unanimous vote of thanks was
I)assed to Mr. Finch for the generous manner in which
lie had entertained the members, and the chairman
rejuarked that he would like to have seen a larger

muster that day, but many of the members had written

excusing themselves from attendance through being

from home on their annual holidays. Mr. Finch, in

responding, said that it had given him great pleasure

to have a meeting at Carlisle that day, and he hoped
the Northern District of the institution would be able

to arrange to hold a meeting annually in Cumb.erland.

THE NORTH-WESTERN DISTRICT.

In a short report on the twelve months' progress

of the North-Western District of the Institution of

Mtmicipal Engineers, Mr. J. W. Gleave, the hon. dis-

trict secretary, states that at the end of September
last the area of the district was extended by the in-

clusion of North Wales and the West Riding of York-
shire, making a total riiemliership of over 200.

In November last it was decided to try to decen-

tralise the district in order that the members residing

.^ome distance from the headqiuirters might have facili-

ties for attending meetings. Unfortunately only Shrop-

shire took the matter up (a visit to Wellington being

arranged thereby). Mr. Gleave thinks it also worthy
of notice that six out of the twenty-five replies in

favour of the effort being continued came from mem-
bers of that county.

Street Cleansing in Belfast.—The Belfast Town
Council have adopted, suggestions by the cleansing
superintendent with regard to Sunday street cleansing.

Instead of starting at midnight on Saturday the men
will commence at the usual week-day hour of 4 a.m.,

and continue until 9 a.m. By this means, says Mr.
GuUan in his report, there would be less time for litter

to gather on the streets after the work was over, and,
having regard to the fact that the bulk of the men
are accustomed to start at this hour, he is of opinion
that those men who are called upon would suffer less

it con en'.ence Jy this a. rangemeut.
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Assistants' and Students' Section.
Conducted by SYDNEY G. TURNER, assoc.m.inst.c.e.

ill communications in record to this pape rnust be
addressed to The Editor, St. Bride's House, 24 Bride-lane,
Fleet-street, E.G. Envelopes must he marked "Assistants'
Section" in the top left-hand corner. Correspondents are
invited to submit questions for consideration and answers

THE MONTHLY PREMIUM.

The premium for August is divided between

Mr. B. G. G. Manton,
" Pen-y-Bryn,"

Busliey Grove-road,

Bu.sliey, Herts,
and

Mr. T. W. Phillips,

Town Hall,

Bexhill-on-Sea,

whose contributions have, in the opinion of the adju-
dicators, been the be.st received during the niontli.

QUESTIONS.

This week answers are invited to the following
questions:—
344. Geodesy.—What is the difference between

" bearing " and " azimuth " ? Explain what course
on the earth's surface would be followed by the fol-

lowing lines: (a) A line laid out with a fixed azimuth
of 85"; (b) A line laid out with a fixed bearing of

85". The starting point of the line is in lat. 50"N.
in each case. (A. M.)

345. Elasticity of Materials Explain fully, by
means of stress-strain diagrams, the effects of a
tensile load applied suddenly to a tie bar (a) withoiit

impact, (i) with impact.

346. Continuous Beams What is meant by the
three moments theorem as applied to beams ? Give
the proof of it as deduced from first principles; and
give examples showing how it is applied in actual
practice. (T. W. P., Bcrhill-on-Sea.)

347. Discharge of Water Main—What amount of

water is a 7-in. cast-iron pipe capable of delivering
in the following circumstances ? The reservoir of

the adjoining authority from whom the water is

obtained is situated aliout li miles from my district.

Level alwve ordnance datum of top of water is

280 00. There is a 10-in. main laid from same to where
my district joins, and from this point there is a
7-in. main laid for a distance of 3i miles. The
ordnance datum at the jioint of junction of the 7-in.

main is 230-00, and at point of discharge, from
observation taken, there is 97 ft. head. What is the
10-in. main capable of delivering to the 7-in. main,
and also what is the 7-in. main capable of delivering
at the outlet, 3h miles distant, per hour ? (Memo.)

348. House Drainage—What are the chief argu-
ments for and a.L'uinst tlie use of tlie intercepting trap ?

(Student.) '

CThe Editor is at all times glad to hear from
readers who desire to submit questions regarding
matters of general interest, points of daily practice,
&c., for insertion in the " Assistants' and Students'
Section." Questions which are published are taken
into consideration, as well as other matter, in
awarding the Monthly Premium.]

REPLIES TO QUESTIONS.

343. Sswer Construction. — Wlien subsoil water
occurs, in what way can it be dealt with during the
construction of a brick sewer, and what precautions
are^ necessary for the stability of the work.' ("M.&
Co.")

A very usiuil metliod of getting rid of the subsoil
water met with in the construction of sewers is that
of constructing a suljsoil drain either directly under-
neatli or at the side of the excavation for the sewer.
Sketch No. 1 shows the method, the alternative posi-
tion of the sub-drain being indicated by dotted lines.
When the trencli is excavated to the correct level

for the sewer foundation, a smaller trenchisthensunk
below the bottom of the main trench, the size vary-
insr according to the amount of water to be dealt
ui(h. In tliis trench are laid either 4-in. or 6-in.
I.ind clr;uiis or .socketed stoneware pipes, in both

to the Questions which appear. For the contributions con-
sidered to be the most meritorious, one or more premiums
in books will be awarded monthly. Diagrams must
be dratm to scale on separate sheets, ready for
reproduction.

cases the joints being open and unsealed. This sub-
soil drain is, of course, laid to a gradient approxi-
mating closely to that of the sewer. The trench is

then carefully filled in with ballast, clinker or broken

hiV<3lino

2.
^fhhoc^ Bcsrcfs

\ Ti-' 0. of 3oh ao"\of.
Ba/Ztrst or c/i/>Aer g;yVKJ"ji_

.'//no tye///s/rz/^e^^^^^^ Vp;
_.

' e'Subd^a^ jtr/c/

^eo yof/?/:^

Fl8. 1.

stone up to the level of the bottom of the concrete
foundation for the sewer, as shown in sketch No. 1.

Inhere are various ways of dealing with the water
collected by the sub-drain, one being to make a side
sump at the lower end of the sewer trench, and con-

FiG. 2.

nect the drain to this siunp, the water being pumped
out when necessary. In the case of sewers in tunnel
the sump is usually excavated in the centre of the
excavation for a manhole.
Sometimes the sub-drain is connected up to a por-

tion of the sewer that is completed, and the water
got rid of in that way, provided, of course, that the
sewer has a suitable outlet, and is connected up to

the main sewers or other outfall sewers.
In laying the sub-drain it should always be

arranged so that a considerable length is laid ahead
of the portion of sewer being built, so as to keep
the work in progress quite free from water. In fact,

in tunnel work the sub-drain is frequently laid right
throughout the heading before the construction of the
.sewer is eonnnenced, it being remembered that the
object of the sub-drain is to keep the excavation dry
during the construction of the work, and not for

the object of draining ,the soil after the sewer is
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laid. In eon.striiction of a sewer on tlie side of a
hill it would be advisable to lay the sub-drain so

as to intercept all water before it reaches the exca-
vation by constructing the sub-drain at the side, as

shown on sketch No. 3.

Fig. 3.

As to precautions necessary to ensure the stability

of tlie work, it is necessary to see that the trench
for the sub-drain is properly and solidly packed with
good, hard filling, so that there shall be no chance
of future settlement, and, where possible, it is ad-
visable to lay the sub-drain on one side of the trench,
as shown on sketch No. 1. (Ratcliffe.)

When subsoil water occurs during the construc-
tion of a brick sewer, it is usual to lay an open-
jointed earthenware drain in a cutting neare.st the
side from which the water is percolating ; the cutting
is then filled up to tlie level of the bottom of the
trench with .stone chippings, broken bricks or other
rubble. The water passes through the chippings into
the drain, which carries it away from the surround-
ing works w-hich are in course of construction.

Cement concrete is placed round the sewer, as shown
in Fig. No. 1 ; the trench is closely timbered ; the

timbering is not usually removed in cases where the

ground is loose or full of' water.

Fio. 1.

The following method was adopted by Mr. Baldwin
Latham in carrying out the sewerage works at Red-
hill, and is described in his excellent work on sani-

tary engineering as follows:—
" Owing to the large amount of water present when

excavating these works, it was found that, if only for a

short time, the operation of pumping was discontinued
the subsoil waterwould rise and force its way through
the newly laid concrete or brickwork of the sewer

;

consequently, it became necessary to make provision

for admitting this water into the sewer during the

progress of the works in such a way as to allow
the materials a fair chance of consolidation before
finally excluding the water. This was done as shown
on Fig. 2, which represents a sewer constructed on

FiQ. 2.

an artificial plank and concrete formdation. At suit-

able intervals along the sewer ordinary sewer pipes

were placed upon the planks socket downwards, and
afterwards filled with clean gravel, a communication
being made by means of a land drain communicating
withthe bottom of the sewer. The water passed up
through the planked floor and gravel, discharging

itself free of sand into the sewer, so that the water,

having a free escape, did not injuriously affect the

work, and pumping could therefore be dispensed

w-ith after the completion of the lower portion of

the sewer; and, owing to the small apertures left

for the purpose of admitting the spring water into

the sewer, at any time that might be thought de-

sirable after the consolidation of the work, the spring

water could be effectually shut out." (O. W. H.)

Royal Sanitary Institute: The 1914 Congress.—The
council of the Royal Sanitary Institute have
accepted an invitation from the Mayor and Corpora-

tion of Blackpool to hold the next congress and
exhibition of the institute in Blackpool, from July

6 to 11, 1914.
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ORGANISATION OF THE FRENCH DEPARTMENT

OF FONTS ET CHAUSSEES.

The followini;- notes ure from a paper in the Man h-

April issue of'the J'rufr.-^lunal Memoirs ot the Corps

of Ensineers. United Slates Army, and Engineering

Department at huL-e. This paper is transhxted from

the French of M. Cainpredon, and brought up to date,

1912 bv the transhitor, Major F. A. Mahan, the origi-

nal having appeared in ls9o. The matter is that under

the heading " Organisation of the Personnel," the por-

tion of M. Campredon's paper dealing with the history

of French highways from the Middle Ages to the Revo-

lution, forms the basis of an article in our issue of

March 28, p. 551, of which the present notes may be

regarded as a continuation

.

The constituent assembly maintained the organisation

of the corps of " Fonts et Chaussees," and at first two

separate divisions were formed, the other being that

of mines. These divisions were afterwards converted

into "directions," the union of which was the first

step towards the distinct tlepartment. The ordinai.ce

of May 17, 1831, instituted tlie Department of Agricul-

ture, Commerce and Public Works. In 1839 the De-

partment of Public Works, as a separate department,

was instituted, only to be suppressed in 1853, being

finally re-established by the decree of July, 1S69. since

when'it has always had an independent existence. All

the great works "of pulilie utility carried out by tlie

State are in charge of this department, and it also

supervises works granted to concessionary companies.

The service of the Fonts et Chaussees is in the second
" direction " of the Department of Public Works—that
of Roads and Navigation. In this "direction" there

are two divisions—highways and bridges, and naviga-

tion. Works relating to water supply, sewage, military

railways, and some other works connected with local

governnient are included in the subjects coming within

the scope of the division of highways and bridges. It

mav be noted, in passing, that the division of naviga-

tion relates to many classes ot works of quite different

characters, but chiefly those connected with the sea

or rivers.

THE DIVISION OF HIGHWAYS AND BRIDGES.

The division includes two bureaux—the first has

charge of the national roads, their classification, con-

struction, improvement and maintenance, the planting

and care of roadside trees, and the removal of obstruc-

tions. This bureau also lias charge of "Thermal"
roads in the Pyrenees, ftnest roads in Corsica, the

pavements of Paris, questions relating to the share of

the State in the cost of maintenance, and has charge

of the construction and maintenance of the bridges on

national roads; lastly, this bureau is occupied with

legal matters relating to these various services. The
second bureau has charge of departmental roads, road-

way police, labour employed on roads, the control of

motor traffic and of public vehicle services; also of

general studies relating to maintenance of raads, read

statistics, and, in fact, almost all matters not dealt

with by the first bureau. In addition, this bureau has
charge of studies for water supply and sewerage, the

examination of projects for communal works, military

railways and some other matters.
The Permanent Council, called the General Council

of the Fonts et Chaussees. exists in the Department of

Public Works, where it plays much the same part in

relation to the ?tlinister of Public Works and to that

service as does the Council of State in regard to the

chief of the executive power. The present composition
of this council is:—
The Minister of Public Works, president;
Tlie Councillor of State, Director of Roads, Naviga-

tion and Mines;
The Director of Railways

;

The Director of Personnel and Accounts, these three
being permanent members of the council.

The other members of the council are eleven in-

spectors-general of the first class and eighteen of the
second class. The council is divided into four sec-
tions—the first has charge of roads, railways of local
importance, tramways and administrative matters re-

lating to the distribution of electrical energy ; this is

the one with which we are concerned. It is composed
of two inspectors-general of the first class, one of whom
is president, five inspectors of the second class, and
two chief engineers of the first class as secretaries.

All engineers of every grade, whether on duty or on
leave of absence in Paris, may be present at a meeting
of the council when matters concerning their services

are under discussion. The council may also call on

Ihem for information.

The .staff of the secretary's office is composed of a

chief of the bureau, an assistant chief, five clerks, and

a jirincipal draughtsman.
The General Council gives its opinion on projects

and iilans as well as on matters of finance and legal

questioiisrelating to waterworks. It is also consulted on

legal questions wliich are brought before the Council of

St^te or to be decided by the Minister. It seems, there-

fore, that the council acts only in an advisory capacity

in these matters, and is not in fact part of the admini-

strative machine.
In addition to the General Council of the Fonts et

Chaussees there are a number of permanent boards,

which sit in connection with the central administra-

tion, and come directly in contact with the Fonts et

Chaussees. One of the most important of these is the

mixed commission of public works, which deals with

matters relating both to the military and civil services

on the frontiers. There is also a commission charged

with presenting propositions in regard to engineers

and conductors of the Fonts et Chaussees residing

abroad, and another for the study of the simplification

of administrative machinery and revisionary methods.

There are, too, the Central Commission on Motor Cars

and the Commission of the Aiinales des Fonts et

Chaussees,

WIMBLEDON OPEN-AIR BATH.

An open-air bath which has been constructed in

Wandle Park, Wimliledon, from the plans and under

the supervision of Mr. C. H. Cooper, m,inst.c.e., the

borough engineer and surveyor, was formally in-

augurated on Saturday afternoon last,

Wandle Park is situate in the midst of a thickly

jiopulated district of low-rated houses. It is much
frequented by children, as many as 3,000 having

been counted in the park at one time during the

summer holidays. The open-air bath is intended

for the use of children, and so to obviate the crowd-

ing out of the Latimer-road baths.

The suggestion that the present site was suitable

for an open-air swimming batli was made soon after

the park was acquired in 1906, the difference in

levels between the water in the Mill Pond and that

in the old course of the river being 5 ft. 6 in., which
will allow of the working of the bath 4 ft. in depth.

In addition to the supply from the river, water can
be obtained from the gravel beds which run beneath
the park, and it is proposed to use this latter supply
for a constant flow, some GO gallons per minute, to

run through the bath. Both these supplies will pass

over slopes similar to those employed in connec-

tion with the purification of the effluent at the

Twickenham sewage works. The area of the bath
is the same as that of tlie open-air bath which has
proved so successful at Chiswick—viz., 7,500 ft.

super., having a lengtli of 150 ft. by 50 ft., the depth
of the water varying from 4 ft. to 3 ft.

On each side of the bath lavatories and dressing
sheds have been provided, these arrangements provid-

ing for the division of the sexes in the event of the

liath being used for mixed bathing. Foot and shower
baths are available for use, if necessary, before

persons enter the swimming pond.
The scale of charges decided upon is as follows:—

Persons over twelve. Id.; persons under twelve, ^d.;

school children, 2s. per 100.

The scheme lias been formulated and the work
carried out under the direction of a Special Open-
air Baths Committee, the members of which are as
follows: Councillor Abbott (chairman), Alderman
Clement, Alderman Porter, Alderman Simpson, and
Councillor Bellingham.
With the exception of the plastering—which was

undertaken by j\Ir. C. Cox, Hardy-road, Wimble-
don—the whole of the work was carried out by the
borough engineer's department. The appearance of

the bath is admirable, and the council's apprecia-
tion of his services in the matter was conveyed to

Mr. Cooper by more than one speaker at last

Saturday's proceedings.

Vagaries of Tendering—The tenders received by
the Metropolitan Asylums Board for cleaning and
painting Queen Mary's Hospital range between .ei,287

and no less than .£2,99:). The engineer's estimate was
.£1,350.
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Law Notes.

El.ited by J. B. REIGNIER CONDER, 11, OldJewry Cliambeis, E.G., Solicitor of the Supreme Coui-t.

Tho Vilitnrwill be vleascd to answer any questions affecting plume," Where necessary, copies of local Acts or documents
referred to ahotdd he enclosed. All explanatory diagrams
must be drawn and lettered in black ink only, and in such
style as to be fit tor direct reproduction— i.e., without
re-diawing or amendment. Vitlcss these conditions
are complied with we cannot undertake to reply to

queries.

Building: Party \Xall: London Building Act,

1894 Part VIII.: Past History of Wall.—A curioiia

point in connection with the subject of party walls

in the Metropolis was decided by the House of Lords

in Bai-rv v. Minturn (July 24th). The appellant, Sir

.John Barry, and the respondent. Miss Minturn, were

tlie owners, respectively, of Nos. 15 and 14 Chelsea-

embankment. The respondent served on the appellant

notice of her intention to execute certain works to the

party wall between the two houses, which was per-

meated with damp. Certain differences arose between

the parties, and the surveyors appointed under sec 91

of the London Buildint: Act, 1894, decided that the

respondent had no right to do the work, and the

County Court Judge affirmed their decision. The re-

spondent then went to the Divisional Court who

allowed her appeal, and sent the case back to the

County Court. At the second hearing in the County

Court there was evidence tliat the defect in the wall

was due to the action of the respondent's predecessor

in title, and the Judge again decided against her.

Once more she resorted to the Divisional Court, but

this time unsuccessfully. Then she went to the Court

of Vppeal, who held that the Jiidge ought not to have

taken into account the previous history of the wall,

but that he ouaht to have had regard only to its exist-

ing condition, and they sent the case back to the

Countv Court once more. From this order directing

a third hearing in the County Court the present appeal

to the House of Lords was brought. Their Lordships

affirmed the opinion of the Court of Appeal that the r.ast

history of the wall must be disregarded, but, instead

of reniitting the matter again to the County Court,

they gave the respondent liberty, at her own expense,

to insert a dampcourse in the wall from lier side.

Highway: Telegraph Posts and Wires: Body

"having Control" of Streets not Repairable by

THE Inhabitants at Large.—In l'o.-:lma.-<ter-aeneral

V. Henclun Vrhan DiftrkI Counril (Railway and Canal

Commission, July 17th), the Postmaster applied for

the consent of the Commission to the placing of

telegraph posts and wires in. along or across Vivian-

avenue, Sylvan-avenue, and Hamilton-road, Hendon.

These roads were public highways, but were not re-

pairable by the inhabitants at large. The Post-

master served notice on the council, under sec. 12

of the Telegraph Act, 1863, requiring them as the

body having the control of the streets to give their

consent to the placing of the posts and wires. The

council not having given such consent within twenty-

one days the matter came before the County Court

Judge under sec. 4 of the iTelegraph Act, 1878. He
held that as the council were not liable to repair the

roads they were not the body having the control of

them within the meaning of the Act of 1863, and he

made his award in favour of the council. The Court

dismissed the Postmaster's application on the ground

that they were bound, upon the authority of

Hedhill Gas Com/Mni/ v. He'ujat.e Rural TJUtricI Council

(1911. 2 K.B., 563), to hold that as the councM were
not liable to repair the roads they were not the body
having the control of them within the meaning of

the Act.

QUERIES AND REPLIES.
In order to avoid confusion querists are requested to use

distinctive wordi as noms de plume. The letter X, com-
liinations such as X.Y.Z.. and words such as "engineer"
and " surveyor," should never he used.

By-laws: Air Space.—" Kipley " writes: B proposes
to build a domestic building on certain land. A's

property is on the ojiposite side of the street, and he
claims 18 ft. from the boundary wall of his premises.
By-law 65. in operation in this district, a copy of which
I forward, describes, in effect, "that B's proposed
building should be 24 ft. measured to the boundary
of any lands or premises immediately opposite," &c.

(1) Do you think that this means to the 18-ft. line in

tlie centre of the roadway ? and, if so, should B set

his building back from that line 24 ft. ? Referring to

the clause following, assuming that the street was
made prior to the adoption of these by-laws, (2) should
B set back half of 36ft. = 18ft.-i-24ft. = 42ft. from A's

boundary wall ? The street in question is a private

one.
[extract from by-law.]

with eespect to the sufficiency of
THE SPACE ABOUT BUILDINGS TO
SECURE A FREE CIRCULATION OF AIK,
AND WITH RESPECT TO THE VENTILA-
TION OF BUILDINGS.

Open (65) Every person who shall erect a new

Front of
domestic building shall provide in front of

Domestic such building an open space, which.
Building, measured to the boundary of any lands or

l)remises immediately opposite, or to the

opposite side of any street which may not

be less than 24 ft. in width at the point where
such building may front thereon, shall,

throughout the whole line of frontage of such
building, extend to a distance of 24 ft. at the

least, such distance being measured, in every
case, at right angles to the external face of

any wall of such building which shall front

or abut on such open space. Where a new
domestic building may be intended to front

on a street laid out before the confirmation
of these by-laws, and of a less width than
24 ft., the person W'ho shall erect such build-

ing shall provide in front thereof an open
space, which, measured to the opposite side

of such street throughout the whole line of

frontage of such building, shall extend to a

distance equal at least to the width of such
street, together wdth one-half of the difference

between such w-idth and 24 ft.

(1) In my opinion A's boundary wall is " the boundary of
any lands or premises immediately opposite." for the
purpose of this by-law, and the '24 ft. must be measured
to that wall. Tlie intention is, I tliink. that there must
be a space of *24 ft., reckoning in the width of the street.
In Jones v. Parry (52 J. P., 69) it was held that the street
itself constituted the " lands, &c., opposite " (so that it

could not be reckoned in), but that case was concerned with
a by-law as to rear air-space (which was in a different
form), and I tliink it is distinguishable from the present
case. The owuersliip of the soil of the street does not
aflect the question. (2) The width rctiuired by this clause
is as follows: 20 ft. (the width of the street) ^ J (24 ft.—
20 ft.)— i.e. 20 ft. + 2 ft. = 22 ft., from A's boundary wall.

By-laws: Exempted Buildings: "Human Habita-
tion."—" L. B." writes: Will you kindly favour me
with a definition of the term "human habitation."

and what constitutes human habitation, as referred to

under By-law 2 (i and j) of the Model By-laws, relating

to exempted buildings ? Are the following buildings.

if wholly detached, used for human habitation for pur-

poses of this by-law ? : (1) A Sunday-school class-room,

(2) a day-school class-room, (3) a chapel, with class-

rooms, reading-room, lavatory accommodation, &c., (4)

a small building used by a cobbler for business pur-

poses only.

So far as I am aware there is no reported judicial
decision as to tlie meaning of the expression " human
habitation " as used in this by-law. In my view it implies
actual residence as distinguished from user for non-
residential purposes. A person cannot properly be said
to have his " habitation " in a place where he does not
reside, however much of his time he may spend there.
Therefore I do not consider that eitlier of the classes
of buildings referred to is. in general, constructed or
adapted to be used for " human habitation."

Watercourse.—" B. J." writes: I should like to

know if a person (A) pipes a spring of water which
arises in his own land into an open well, afterwards

allows another person (B) to convey the overflow of

water from the well in pipes to his property, can B,

or his successors, claim a continuance thereof.

If B has had the use of the water, as of right, without
interruption, for twenty years and upwards, he has acciuired
an easement, and can claim its continuance. If. however,
any part of the twenty years' enjoyment was had only by
licence of A. given before or during the twenty years, no
easement has been acquired.



Skptember 5, 1913. AND COUNTY ENGINEER. 371

LOCAL GOVERNMENT BOARD INQUIRIES.

The Editor invites the co-operation of Sckvevob readers
with a view to viaking tlie information given under this

head as complete and accurate as possible.

INQUIRIES HELD.

Chelmsford T.C. (August 27th. Mr. Edgar
Dudley).—£6,575 for wood paving and £267 for the

Rectory-hine improvement.—The town clerk (Mr.

G. Melvin) said the suliject-niatter of the fir.-;t por-

tion of the application was for laying down wood-

block paving in High-street. Moulsham-.«treet, and
Springfield-road. The tender of Messrs. Griffiths &
Co. was accepted at CG.775. The council at first

decided to lay down hitnininous-macadam, and the

Local Government Board gave them sanction to

borrow £1,312 for that luirpose. Tenders were in-

vited, but then they had a letter from the county
surveyor, Mr. Percy .1. Sheldon, strongly advising

them to lay down wood-hlock paving instead. They
also had a report from their own surveyor, Mr. P. T.

Harrison, recommending the same paving. Even-
tually it wa.s iinaniiiiously decided to lay down
wood-block paving upon 9 in. of concrete.

Hartlepool T.C. (August 27th. Mr. H. A.

Chapman).—£1,450 for a housing scheme.—It was
explained that it is intended to build four modern
workmen's houses (rental 6s. 6d. a week) on a site

which the corporation has acquired for £250 in High-
street and St. Mary-street, ten old and dilapidated

dwellings being pulled down in order to tnake room
for the new buildings. The town clerk (Mr. H. W. Bell)

stated that the corporation were about to proceed
to the consideration of a very large scheme of

housing, dealing with a large area of houses which,
as he remarked, had " done their duty and lived

their age." The borough surveyor (Mr. A. P.

Horsley) mentioned that during the past five years
seven houses had been built by private enterprise
and twenty-two by the corporation.

Hebden Bridge (Yorks) U.D.C. (August 20th. Mr.
W. M. Cross).—£330 for sewer extensions.—It was
requested that the period of repayment should be
thirty years, and it was explained that one set of

works in Wadsworth-lane, Birchcliffe-road, had been
commenced. The reason why this work had been
begun was that the contractors had refused to com-
mence the work imless they could do so before the
end of August, because labour and materials had
gone up in price. Since the delay would have cost

a good deal of money, the council agreed to allow the
contractors to start work. On behalf of the
Mytholmroyd Urban District Council, it was re-

quested that the Local Government Board would
sanction an agreement with the Hebden Bridge
Council that they (Hebden Bridge) should lake the
sewage of Wadsworth. and Mytholmroyd should
contribute £160 towards the scheme. The Mytholm-
ivjyd Council did not ask for a loan.

Linthwaite U.D.C. (August 27th. Major J.
Stewart).—£625 for street improvements at Bargate
and Cliapel Hill.—The surveyor, Mr. A. Mallinson.
stated that the width of the Chapel Hill-road was
from 24 ft. 9 in to 21 ft. 9 in., and there was a de-
pressed footpath on each side 2 ft. 6 in. and 3 ft. 1 in.

respectively. The length of the road was 227 ft.

The inspector : In these days of swift motor traffic

it is desirable to have a raised footpath, even if it

is only 3 in. If there is no ledge you never know
which side a motor will go. The surveyor said there
was riot much motor traffic on the roads, but there
was a lot of traffic in steam waggons. It reduced
the width of the road as far as traffic was concerned.
Evidence was also given with respect to the other
proposed improvement.

Newport (Mon.) T.C. (August 27th. Mr. T. C.
Ekin).—£10.600 for the [iur]>ose of new plant for the
electricity department, a great deal of which has
been ordered.—The inspector inquired for what
period the loan was asked. Mr. Treharne Morgan
(deputy town clerk) : Twenty-five years. The in-
spector: You won't get it. The generating plant
and switchboard will carry seventeen years, the
motor generator fifteen years, and the foundations
will go with the alternator. Mr. A. Nichols Moore,
the borough electrical engineer, said the normal
increase in the consumption of current was about
14 per cent per annum. There was no reason to
think that the normal increase would not continue,
and when the new plant was installed they would

lie able t<i deal with several new power con.sumers
which would probably come along. On the ground
of public safety, they really had no right to be

running so .short of jilant as the station was. Next
year further extensions would have to take place.

APPLICATIONS FOR LOANS.

Bedwellty U.D.C—£0,000 for a water supply
scheme.

Brighouse T.C.—£1.500 for sewage treatment plant.

Cheltenham T.C— £3,000 for water supply works.

Crediton U.D.C— £S, 5.50 for the purchase of land

in connection with the sewage disposal scheme.

Donegal CC.—£10.000 for the further extension of

Buncrana and Uathmullan piers.

East Grinstead U.D.C.—£150 for fencing and roads

at the new cemetery.

Edmonton U.D.C— £010 for making up a new street.

Featherstone U.D.C—£31,705 for a housing scheme.

Lame R.D.C— £275 for water supply works.

Llandudno U.D.C—£745 for road widening.

Orsett R.D.C.—£230 for water main extension.

Oystermouth U.D.C.—£1,300 for road improvement
purposes.

Petersfield R.D.C—£7,750 for drainage works.

Porthcawl U.D.C—£10,8.53 for a drainage scheme.

Tewkesbury R.D.C—£300, further loan for the

Ashchurch water supply scheme.

Wakefield T.C—£22,792 for the construction of a

supplementary water main.

Worthing T.C.—£399 for street improvement works.

York T.C.—£2,4.50 for the purchase of property for

an open-air school and the extension of the tramway
sheds.

LOANS SANCTIONED.

Accrington T.C.—£2.000 for electricity extensions.

Alsager U.D.C.—£5.121 and £1,.556 for a new water

scheme. The former amount is for a period of thirty

years, and the latter (for machinery, meters and boxes,

gates, and fencing) for a period of fifteen years.

Buxton U.D.C—£4,000 for improvements to the

public baths.

Donegal R.D.C— £3S3 for the Pettigo water supply.

Ellesmere U.D.C—£9,969 for a new road.

Gainsborough U.D.C.—£1,215 for street improve-

ment purposes.

Havant U.D.C— £1,000 for sewerage works.

Hexham R.D.C.—£1.907 for sewage disposal works.

Houghton Regis R.D.C.—£1,000 for sewerage.

Lynton U.D.C.—£800 for the construction of a new
road from Ilford Bridge to Balbrook.

Oystermouth U.D.C—£1,000 for waterworks.

Plymouth T.C.—£3,000 for road widening.

Sevenoaks R.D.C.—£1,400 for the provision of

workmen's dwellings.

Whitley Upper (Yorks) U.D.C—£1,170 for the

provision of w'orkmen's dwellings at Grange Moor.

FORTHCOMING INQUIRIES.

SEPTEMBER. £
9.

—

Loughborough. For new street works

(Mr. C. H. Eyles) 5,325

9.

—

Penrith. For the provision of refuse

carts and fire brigade equipment (Major

J. Stewart) 500

9.

—

Pontypridd. For bridge improvement
purposes (Mr. A. G. Drury) 9,714

9.

—

Sheffield. For town hall extension, and
pleasure ground and street purposes

(Mr. R. H. Bicknell) 53,436

9 —Teignmouth. For road improvement
purposes (Mr. M. K. North) 1,500

10.

—

Barrow-in-Furness. For the purchase of

land for a library (Major J. Stewart)... 2,900

10.

—

Leyton. For sewage disposal and

electricity purposes (Mr. P. M.
Crosthwaite) 8,™5

10.

—

Oldham. For electricity and motor fire

engine purposes (Mr. T. C. Ekin) ... .33,635

10.

—

Plymouth. For electricity and street

purposes (Mr. M. K. North) 7,510

10.—Ulverston. For the purposes of the

gas undertaking (Major J. Stewart) ... 1,100
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Municipal Work in Progress and Projected.

3 he Editor invites the co-operation of Sorvetoe readers with a view tu making injormation given under this head as
complete and accurate as possible.

The following are amoug the more important pro-

jected works of wliich particulars appear below:

Buildings— Aberdeen £8,600, Dumfries £o,OlX) ; hous-

ing and town planning—Chelmsford; roads and mate-

rials—Bridlington £50.0IX), Featherstone £5,952, Swan-
sea £6,000; sew-erage and sewage disposal—Ashton-
under-Lyne, Hursley £9,505, Nantwieh £13,24<X, Tenby,
Watford; water, gas and electricity—Fifeshire. Par-
ticulars of other works projected will be found on
our "Local Government Board Inquiries" page.

BUILDINGS.
Aberdeen T.C.—Consideration is being given to a

proposal to extend the tramway shed, at an estimated
cost of £8,600.

Dumfries T.C.—It has been agreed to erect a new
bridge across the river Nith, in conjunction with
Maxwelltown, at a cost not exceeding £5,000.

Redditch U.D.C.—The Earl of Plymouth and Mrs,
Cheape. Bentley Manor, liave promised to co-operate

with the council in tlie provision of the land necessary
for the approaches to the proposed new bridge over

that part of the river Arrow known as Beoley Brook,
on the road between Redditch and Beoley.

HOUSING AND TOWN PLANNING.
Caistor R.D.C.—Plans have been passed for ihe

building by the council of two pairs of cottages at

Grasby, four pairs at Caistor, and three pairs at

Nettleton.

Chelmsford T.C—Tlie tender of Mr. T. J. Bailey,

Chelmsford, at £21,030, has been accci)ted for the

erection- of 106 workmen's dwellings.

Featherstone U.D.C.—It has been decided to submit
the new plans, estimate, and balance-sheet prepared
by the surveyor, Mr. S. Chesney. in respect of the

housing scheme on the site near the St. Thomas
Church, Purston, to the Local Government Board for

sanction,

Hants C.C.—The council have decided to commence
the housing of their roadmen, and cottages are to be
erected in the neighbourhood of Shipton Bellinger and
Lyndhurst.

Redditch U.D.C—The surveyor. Mr. A. J.

Dickinson, has been instructed to prepare quantities

and advertise for tenders for the erection of twelve
workmen's cottages on Beoley-road, this being part

of a scheme already adopted by the council foi' the

provision of thirty-six liouscb.

ROADS AND MATERIALS.
Ayrshire C.C.—The question of the condition of the

roads has been referred to a committee for considera-

tion and rei>ort. The chairman of the county coxmcil,

Mr. R. A. Oswald, said it was common knowledge
that their main roads were not constructed to carry
the heavy traffic that at present passed over them.
They received grants from the Road Board, but tliese

were always accompanied by rather onerous conditions.

He wished tliem to press for gi'ants, not only for what
they called reconstruction' and improvement, but also

for the maintenance of main and trunk roads. He
thought all the road authorities in Scotland should
press, through the County Councils Association, for

financial assistance in this way.

Boston T.C—An estimated expenditure of £2.50

has been authorised for paving the cattle market in

the vicinity of the sale ring, and the ei'ection of new
gates there or the alteration of the existing gates.

Bridlington T.C.—The council have unanimously
decided to cany out forthwith a seaward extension of

the Royal Princes-|)arade, at an estimated cost of

£50,000. Tlie scheme has been designed by the
borough engineer, Mr. E. R. Matthews, a.m.i.c.e.,

f.r.s.(ed.). who carried out the last extension and
sea front improvements, which cost nearly £-40.000.

Carlton U.D.C—The surveyor, Mr. J. C. Haller,
has been directed by the Works and Ways Committee
to report as to the cost of widening the top of Carlton-
hill adjoining the city boundary.

Chester-le-Street R.D.C—The surveyor, Mr. G. W.
Ayton, reported recently that there had been more

complaints this year of the dust nuisance than in any
previous year, and that where the motor service had
been commenced on several of their roads he found
general disintegration taking place. He recommended
that surface tarring should be undertaken. This
would not only reduce the dust, but would prolong
the life of the surface. It was decided to appoint
a committee to go into the whole question with a view-

to adopting tarred surfaces.

Dundee T.C.—The question is being considered of

widening the footway extending from the noilh end of

Anderson's-lane to Lauverence-street to 2.5 ft., thus
connecting the north end of Anderson's-lane with
Perrie-street.

Edmonton U.D.C.—A letter, the council were
informed last week, had been received from the

Road Board stating that they were prepared to make
a grant of £800 towards the cost of widening and
draining Bury-street. which was estimated at £2,457.

The chairman. Mr. H. Le Mare, said that the thanks
of the council were due, in this matter, to the engi-

neer. Mr. Cuthbert Brown, who had saved his salary

in this one it«ni. \Vlien he first approached the
Road Board he met with rather a serious rebuff, and
it was only his persistence that got the council this

money.

Featherstone U.D.C.—The council have approved
the amended estimate prepared by the surveyor, Mr.
S. Chesney, in respect of the improvements in nine-

teen streets in North Featherstone-lane, under the
Private Streets Works Act. The total cost is estimated
at £5,952,

Hammersmith B.C.—Works of road improvement
are to be carried out at a cost of nearly £50,000,
towards which the Road Board have sanctioned a

grant of £4,000.

Keynsham R.D.C—The following excerpt from the
annual report of the county surveyor, Mr. H. T.

Chapman, was read at the council meeting on Tuesday
last : The Bath and Bristol road, which is the most
heavily trafficked in the county, is in moderate con-
dition for a water-bound macadam road. It is, how-
ever, difficult to prevent the surface wearing unevenly
and potholes being formed ; from my experience of

other similar trafficked roads in other counties I think
better results would obtain from tar-macadam sur-

facing. High-street, Keyn.sham, was surfaced with
Tarmac in October, 1912, and this has proved most
satisfactory. The cost was 2s. lid. per super, vord
against Is. 8.id. for water-bound macadam surface
tarred. 1)ut I anticii)ate double the life will be ob-
taiiicil. in addition to the improved surface."

Newtownards (Co. Down) U.D.C—Under the direc-

tion of the surveyor, Mr. J. L. Peacock, a tank,
holding approximately 10,000 gallons of tar, has been
erected in the store yard. By this means, the surveyor
explains, two ends are achieved—the council obtain
the tar when at its maximum quality, and have it on
the spot when the weather is suitable for its

application.

Northampton T.C.—A considerable amount of

property is to be purchased in Bridge-street in con-

nection with the widening scheme.

Paignton U.D.C—The council have approved and
adopted the estimate cf the surveyor, Mr. G. O. Raines,
for the widening of the Torquay-road outside the
Torquay gasworks, in conjunction with the Torquay
Corporation and the county council, at a cost of

£1.840.

Perthshire C.C—The Highland District Committee
Mie wiv. in a ])Osition to take advantage of the grant
from the Road Board for the county march road. The
grant amounts to £l,t*50 for the improvement of the
road between Struau and Dalnacardoch, and a further
>iiiii of £.375 for tar-spraying.

Rushden U.D.C.—The council have agreed to make
up Rectory-road under the Private Streets Works
Act by the direct employment of labour.

St. Annas U.D.C.—The esplanade improvement is

to be completed by the extension of the ornamental
lake and the construction of waterfalls.
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Swansea T.C.—The Highways Committee have
apliioved of plans for the improvement of the road

from Morriaton to Lhmsamlet, at a cost of !;6,000. Tlie

surface of the road is to lie raised above flood level,

and widened to 50 ft., seven old cottages to be acquired

for the purpo.se. The committee will apply to the

Road Board for G2.000 towards the cost.

Worcester T.C.—Sanction has been given to the

purchase of property in Birdport at £800 for the

purpose of a street widening.

SEWERAGE AND SEWAGE DISPOSAL.

Ashton-under-Lyne T.C—The Sewage Disposal Com-
mittee have instructed Mr. J. Rowbottoni, deputy

borough engineer, to prepare a scheme for the necessary

reconstruction of the sewage disposal works of Ashlon-

under-Lyne and Hurst.

Holywell U.D.C.—The surveyor, Mr. R. .\. Thonuis,

has reported upon a proposed sewer from the flannel

mills to the sea, a distance of 2,100yds., at an esti-

mated cost of £297. He condemns the use, as pro-

posed, of a 3-Ln. sewer, and suggests a 4-in. or 6-in.

sewer, the cost of which would be higher in proportion.

Hursley R.D.C.—:A drainage scheme for Chandler's

Ford is to be carried out at an estimated cost of £9,.50.'J.

Liverpool T.C.—Tlie lorporation contemplate the

construction of a great sewer which will practically

encircle the outer belt of the city and join the Regent-

road main on the boundaries of Bootle. For some
time past borings have been made with a view to

determining the varying strata through which the

sewer will pass. In places the culvert will be over

100 ft. from the surface.

Nantwich U.D.C.— -V new sewerage scheme esti-

mated to cost £l.'ri.2-l(l 1-- under consideration.

Tenby (Pembrokeshire) T.C—The scheme for the

reconstruction of the main intercepting sewers, sea

outfall and other incidental works at Tenby, which

was prepared by Mr. T. J. Moss-Flower, C.E., 2S

Victoria-street, Westminster, S.W.. and Carlton-

chambers, Bristol, has been approved by tlie Local

Government Board ; tenders are now being asked for,

and the work is to be proceeded with forthwith. A
4-ft. diameter cast-iron outfall is to be carried into

the sea for a distance of .500 yds. , and this will con-

tinually discharge the water of the Ritec during such

times as the level of the sea will permit. The sewage

of the town is to be taken out of the Ritec and
conveyed to a tank sewer 6 ft. in diameter and about
1.1.50 ft. long, to be constructed in brick and concrete.

in which the sewage will be stored during about ten

hours of each tide, and be discharged only at certain

states of the ebb tide. Tenstock chambers are to be

erected at the sea end of the tank sewer, and at the

sea end of the e.visting culvert carrj'ing the Ritec

water, and a water level recorder with indicator

board will be fitted up so as to indicate the levels

of the water and sewage in both compartments of the

two penstock chambers. A penstock house, con-

structed in local blue Ihuestone, will be built above

the penstock chambers. At the upper end of the

tank sewer a screening chamber is to be built for

the purpose of screening all sewage prior to its

passing to the tank sewer. The low-level sewers,

varying in size from 9 in. to 21 in. , are to be recon-

structed, and other incidental works are involved.

The matter has been before the corjioration for a

long time, and several schemes had been prepared,

and two submitted to and rejected by the Local

Government Board, prior to Mr. Moss-Flower being

engaged in February last to deal with the matter.

Watford U.D.C—The scheme of the surveyor, 31 r.

D. Waterhouse, for improvements in the sewage dis-

posal system is to be i-eported upon by a consulting
engineer. The estimated cost of the work is £7.000,

or, alternatively, £16,000 if a new site is decided upon
and the pumping' plant increased.

Wells (Norfolk) U.D.C—The surveyor, Mr. R. G.

Coles, prepared a report on the sewerage of the

southern part of the town, the improvement of which
he estimates will cost £787. The Sanitary Committee,
however, have decided not to carry out the scheme
owing to its cost.

WATER, CAS, AND ELECTRICITY.

Alsager U.D.C—The question of laying mains from
the new pumping station to connect with the existing

mains, in order that the water from the borehole
which has already been sunk can be used as a tem-

porary additional supply, has been discussed, and the

engineer 1ki< been instructed to report as to the

advisability and cost of carrying out the work.

Bedford R.D.C—The surveyor, Mr. F. R. Cliapman,

has received instructions to prepare an estimate and
specifications for the suggested improvement of the

water supply at Thurleigh.

Belfast T.C—The tender of West's Gas Improve-

ment Company, Limited, Manchester, at £70,9.50, has

been accepted for a vertical retort installation capable

of carbonising 480 tons of coal per day.

Dundee T.C—The works and plant of the gasworks

are to be extended at an estimated cost of £3.5,000.

Fifeshire CC—Reference was made at the Dunferm-
line District Coniniittee to the scheme for harnessing

the waters of the river Devon for the purpose of pro-

viding an adequate supply for the rapidly growing

district in West Fife as well as for the Rosyth Dock-

yard. The chairman, Mr. R. W. Wallace, of Halbeath,

remarked that while they must .start with the construc-

tion of the works within a certain period from the

day of the order receiving the Royal Assent, they had
seven years in which to complete the underlaiiiag.

Honiton T.C.—Improvements are to be carried out

in the water supply at an estimated cost of £2,660.

Lurgan U.D.C—The contract with the gas company
for street lighting has been renewed on the same terms

as last year—viz., for gas consumed per meter, 3s. lOd.

per 1,000 cub. ft. ; keeping lamps in repair, 3s. 6d.

per lamji.

Paignton U.D.C—The water main in Torby-road is

to be relaid at an estimated cost of £200.

Redditch U.D.C—The newly-appointed electricity

works manager, Mr. Jlayne, has informed the Electric

Supply Committee that a breakdown of the turbine

at any time would, under existing circumstances,

mean a failure of current supply, with serious results

to those manufacturers who depend upon the under-

taking for power. Notice has been given by a

councillor to move at the next meeting of the council

that the clerk be instructed to call a town's meeting

to consider the advisability of selling the electricity

undertaking.

Wakefield T.C—The city analyst's repoi-ts, which

have just been published, allude to the anticipated

result of tilling the reservoirs after the long drought

of 1911, the raw water being very peaty and extremely

plumbo-solveut. The analyses of the water as de-

livered to the town clearly indicated the great im-

provement effected by the lime treatment and filtra-

tion. . The bacteriological examination showed the

water to be practically sterile.-The tender of the

Staveley Coal and Iron Company, Limited, at £14,318,

has been accepted for the supply of cast-iron pipes in

connection with the construction of the supple-

mentary 18-in. water main from Balue-laue to Waiu-
dyke, subject to the Local Government Board sanc-

tioning a l(jaii for the work.

West Hartlepool T.C—The new waste heat plant

is now providin.Lj the whole current required hy the

eustouiers of the corporation.

MfSCELLANEOUS.

Chester-ie-Street R.D.C.—A letter has been received

from the Local Government Board stating they could

not grant the application of the council to pay £100

to the widow of the late ^latthew Maddison, a road-

man employed by the council, who Avas killed by light-

ning at Laniesley ; it was not legal. The council de-

citled to Inform the Local Government Board that

they had tlieniselves asked the council how much they

proposed to pay, and also to submit copies of the

correspondence to the members of Parliament for

Chester-le-Street and Gateshead.

Dewsbury T.C.—In his annual report on the

eleclrleity department, Mr. R, H. Campion, the

manager, makes some suggestious concerning the posi-

tion of the workers as It affects the success of the
municipally managed concerns. Falling a general co-

partnership scheme, 3Ir. Campion puts forward a

bouus .system (app!lcal)le to the whole staff), the de-

tails of which are as follow: (1) A bonus to be paid

to all men employed in the department; (2) a bonus
of 2i per cent downwards, according to responsibility,

on so much of the amount certified by the borough
accountant to be the nett surplus proBt for the next
financial year ending March, 1914 ; (3) Men who are

absent from any cause whatever, excei^t annual holi-

days, have a corresponding reduction made in their
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l)Oiius: (4) men eriLMgerl during the above period are

paid a proportionate sum if they have been employed
six months; (5) any employee going on strike or dis-

c.harfred for insiibordination forfeits all rights to any

bonus; (6) Anyone discharged for slackness or who
leaves to bettor himself obtains the amount due to

liim at tlie end of the financial year.

Newcastle-on-Tyne T.C.—The manager of the electric

tramways, Mr. Krnest Hatton, in his annual report

states that the past yeiir furnished a " record " in

every way, and attributes the increases to continuous

industrial prosperity in the district. The total number
of passengers carried was 55,204,974, an increase of

y.onil.lMX) over the previous year. The gross receipts

were £235.321 as compared with £223,565. The Tram-
way.- Committee paid £13.641 in relief of rates.

York T.C.—The extension of the electric trams is

to be considered by the Tramways Committee, as well

as the provision of trackless trams to Hewarth and

along the Huntington road.

PERSONAL.

Mr. Felix Doherty ha.s been appointed assistant

county surveyor of Leitrim, at a salary of £80 per

annum.

Mr. L. Montagu Hindle has been appointed tem-

porary assistant in the borough surveyor's depart-

ment, Macelesfleld, at a salary of £120.

Mr. Charles Eatcliffe, surveyor of main roads in

the Stroud district under the Gloucestershire County

Council, died at his residence, Kilminster Farm,
near Stroud, last week.

Mr. Thomas Whitefoot Plowden, who has been for

forty-six years an official in the water department
of the Liverpool Corporation, died, we regret to stat-e,

on Friday last, at the age of sixty-one.

Mr. Sidney T. Ford, surveyor to the St. Columb
Rural District Council, Cornwall (North District),

has been appointed surveyor to the Camelford Eural
District Council. Mr. Ford served articles and was
formerly in the office of Mr. E. Plummer Davies,

Tisbury, Wilts.

Mr. Robert Davidson, who w-as borough eng'neer

of Sheffield from 1878 to 1888, died, we regret to

state, at Nether Edge on August 23rd. Many of the

roads of Sheffield in 1878, the Sheffield Teh(rraph

states, w-ere paved with boulders, and a large num-
ber of its side streets, courts and alleys were prac-

tically unpaved. The streets of tlie town were nar-

row, and rubble sewers carried the sewage under
nearly all the main thoroughfares. Mr. Davidson
had a difficult task, but during the time he occupied
the position considerable progress was made both
in street widening and in the better paving and
sewering of the roads.

Mr. J. L. Redfern, borough engineer and surveyor,
Gillingham, Kent, the reader of the paper—repro-

duced elsewhere in this issue—on " The Small
Dwellings Acquisition Act, 1899," was born in

Hanley in 1870, and educated at the Endowed Middle
School, Newcastle-under-Lyme. He was articled in

1886 to the late Mr. G. W." Bradford, surveyor to the
Stoke-on-Trent Rural Sanitary Authority, joint Hos-
pital Board, &c., w-ho also had a considerable private
practice in North Staffordshire. Mr. Redfern wa.-^

afterwards retained as an assistant. In 1895 he was
appointed as an assistant on the staff of Mr. J.

Lobley, m.inst.c.e., engineer and surveyor of the
county borough of Hanley, and past-president of

the Institution of Municipal and County Engineers.
In 1898 he was appointed deputy city engineer and
surveyor of Carlisle under Mr. H. C. Marks.
M.INST.C.E., and was engaged upon many important
works there. In 1904 he was appointed borough
engineer and surveyor of Gillingham. He found the
roads of Gillingham in a very bad condition, but
has brought them up to the modern standard after
first carrying out an extensive storm-water drainage
system, for which he received a special vote of
thanks from the council. He has laid out a park
of 16 acres, erected several public conveniences, ex-
tended the electric light works, sewage works and
infectious diseases hospital, and executed a number
of important street widenings, besides sewering and
making up 12 miles of private streets and paving
14 miles of back passages. In 1906 he was appointed
surveyor to the Education Authority, for whom he

lias extended five schools and the Technical Insti-

tute. In 1907 lie was appointed surveyor to the

Burial Committee, and has laid out a new cemetery

of 30 acres. Mr. Redfern has in hand a town plan-

ning scheme, a scheme for artisans' dwellings, an

extension of electricity works, an intercepting sewer,

and is widening to 40 ft. and sewering 2 miles of

narrow lanes contiguous to the town. The p0))ula-

tion of Gillingham, which was 42.000 when Mr. Red-
fern was appointed, had increased t-o 52,252 at the

last Census, so that the work in every branch of

his department has throughout been very consider-

able. Mr. Redfern is a member of the Institution

of Municipal and County Engineers. He is also an
associate of the Royal Institute of British Archi-

tects and of the Institution of Water Engineers.

EAST SUFFOLK MAIN ROADS.

THE USE OF GRANITE.

The county svrveyor of East Suffolk. Mr. W.
Jervis, in the course of his annual report, stales

that the cost of the direct maintenance of the 308

miles of main roads in the urban and rural districts

was £43,390—a rate of £140-88 per mile.

Mr. Jervis says: "On the main trunk roads pass-

ing through almost every rural district the general

improved condition of the main road is abundantly
clear and much appreciated by the u.sers. I am
able to state that on some roads the work in connec-
tion with the reconstruction scheme has been com-
pleted. In view of the greater use to be made of

the main roads and the enormous increase in

mechanically propelled vehicles it is essential that

every road shall be constructed in such a manner
as to sustain the traffic which it is, and will be,

subject to, and althcugh this will entail consider-

able expenditure, further grants will have to be
provided to enable theTwprk to be done.

"The claim of highway authorities for additional

assistance, I understand, is being considered by a
Departmental Committee of the Treasury on Local
Taxation. The need of a more extensive use of

granite is becoming more and more apparent in

consequence of the present-day traffic, and although
it may be financially impossible without recourse
to borrowing to improve all the main roads by
providing a granite surface in substitution of the
present flint surface, such a desired improvement
would no doubt prove advantageous and economi-
cal in the end. A more favouralile view is now being
taken, since the Road Board have made advances by
way of loan, free of interest, that borrowing is con-
sistent with sound financial principles, provided
the loan period is kept well within the life of the
surface coating."

FOR OTHER ADVERTISEMENTS
See End of Paper.

USHDEN URBAN DISTRICT COUNCIL.
Temporary Assistant required in the Town Sur-

veyor's Office, experienced in Architectural Work.
Building Quantities and Specifications.

Salary, two guineas per week.
Applications, with full particulars of experience.

and copies of two testimonials, to be sent in at once.

to the undersigned, endorsed "Temporary Assistant."
(By order)

W. B. MADIN,
Engineer and Surveyor.

Council Buildings,
Rushden.

September 3. 1913. (781)

OOROUGH OF MARGATE.
-*-' Applications are invited for the appointment of
Two Temporary Assistants, required for a period of
three months, in the Office of the Borough Surveyor,
in connection with the preparation of plans, &c., for
Private Street Works. Salary, £2 5s. a week. Appli-
cants must be experienced in Private Street Works.
Applications, stating age, experience, &c., together

with copies of not more than three recent testimonials,
to be sent in to me, endorsed " Assistant," not later
than 1 p.m. on Wednesday, the 17th September, 1913.
Canvassing is strictly prohibited.

EDWARD BROOKE,
Town Clerk.

13 Grosvenor-place,
Margate. (780)
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Institution of IVIunicipal and County Engineers.

TOWN PLANNING CONFERENCE AT GREAT YARMOUTH.

The following paper was among those discussed at

the town planning conference held in connection with

the recent annual meeting of the Institution of Muni-
cipal and County Engineers at Great Yarmouth:—

SHrALL DWELLINGS ACQUISITION ACT, 1899.

By J. L. Redfern,
Borougb Surveyor, Gilliuirhain.

[From Vhotu hij Uoue, ChathainA

Now that the question of providing cheaper dwell-

ings is receiving so much consideration it is well

to take stock of any powers that legislation has already

given in that direction, and the object of this paper

is to draw attention to the advantages and disadvan-

tages of the Small Dwellings Acquisition Act, 1899,

the adoption of which has proved very beneficial in

Gillingham. Although this permissive Act has been in

force for a period of fourteen years, reference to the

annual report of the Local Government Board shows
that it has, up to the present, only been taken up by
a few authorities, and it is difficult to understand
what the reasons are that have prevented its adoption

more largely. There may have been some prejudice

manifested by local building and friendly societies,

and others who advance money on small properties,

and officials, already burdened with the administra-

tion of countless Acts, may not have encouraged the

adoption of another one. Perhaps, too, the delay
wliich occurs from the time the application is made
until the money is granted by the Public Works Loan
Board has acted as a barrier in checking the extension

of its use ; but this difficulty, as the autlior will show
later, can be surmounted. Then there is the further

objection that the person who acquires must reside in

the house, and removal, except in the course of em-
ployment and by permission, means eitlier selling or

transferring the interest in the house within twelve
months, which, in certain circumstances, may entail

loss. Possibly the Act might be amended in this re-

spect without any detriment to it. Another weak point
in the Act is that, in the case of husliand and wife
owning property as joint tenants, the one has to con-
vey his or her share to the other before an advance
can be granted.
The Act empowers a local authority for any area to

advance money to a resident in any house within the
area for tlie purpose of enabling liiin to acquire the
ownership of that house, provided that any advance
shall not exceed (a) four-fifths of that which, in the
opinion of the local authority, is the market value of

the ownership, nor (6) £2W, or, in the case of a fee

simple or leasehold of not less than ninety-nine years
unexpired from tlie date of the purchase, £300. Every
advance is repaid with interest within a period not
exceeding thirty years, and interest is charged at an
agreed rate not exceeding 10s. above the rate at which
the local authority borrows from the Public Works

Loan Cummis.sionci.s. Repayments, eitlier weekly or

at any i)eriod not exceeding a half year, are made,
either by equal in.stalments of principal or by an
annuity of principal and interest combined. The
borrower can, after one montli's written notice, repay

the whole or any part being JtlO or a multiple of £10.

The proprietor of the liouse may, with the permission

of the local authority, transfer his interest in the

house. Where default is made in complying with the

condition as to residence, the local authority may
either take possession of the house or order the sale

(]f the house without talcing possession. In the case

of bankruptcy the same may happen. An advance
may lie made to an applicant who intends to -eside in

the house as if he were resident if he undertakes to

begin his residence therein within such period, not
exceeding six montlis, from the date of the advance
as the local authority may fix.

The local authority may allow a proiirietor to per-

mit, by letting or otherwise, the house to be occupied
as a furnished house by some other person during a

period not exceeding four months in the whole in any
tweh'e months, or during absence from the house in

the performance of any duty arising from or incidental

to any office, service or employment held or under-
taken by him. Where the proprietor dies the condi-

tion requiring residence shall be suspended until the
expiration of twelve months from the death or any
earlier date at which the personal representative tran.s-

fers the ownership or interest.

A book containing a list of advances is open to in-

spection at the office of the local authority during office

liours free of charge. The local authority for the pur-
pose of this Act is a council of any county or county
Ijorough, also non-county boroughs and rural districts

who pass a resolution undertaking to act under this

Act, the consent of the county council being required
where the population of the district is less than 10,000.

All expenses of the local authority in the execution of

the Act are payable, in the case of a county, out of

the county rate ; in the case of a county borough, out
of the borough fund or borough rate ; and in the case
of any urban or rural district, out of any fund or rate
applicable to the general purposes of the Public Health
Acts. Any loss may be met by levying a rate not ex-
ceeding ^d. in a county, and in a county borough or
urban or rural district a sum equal to Id. in the £
upon the rateable value. If the loss exceeds this
amount no further advance can be made for five years,
or until the expenses fall below such sums. Money
borrowed under this Act shall not, in the case of a
county council, be reckoned as part of the total debt
of a county for the purpose of sec. 69, sub-sec. 2, of

the Local Government Act, 1888, and shall not, in the
case of an urban or rural district council, be reckoned
as part of their debt for the purpose of limitation of

borrowing under sec. 234, sub-sec. 2, of the Public
Healtli Act, 1875. A person is not to be deemed to

be resident in the house unless he is both the occupier
of and resident in the house, and for the purposes of

the Act "ownership " is such interest, or combination
of interest, in a house as, together with the interest of

the purchaser of the ownership, will constitute either
a fee simple in possession or a leasehold interest in
possession of at least sixty years unexpired at the date
of the purchase.
The Act also contains clauses dealing with its opera-

tion in Scotland and in Ireland. It is not possible,

of course, to make an application to the Public Works
Loan Board every time an advance is applied for, so
it is customary to wait until a batch is obtained before
applying. Gillingham has made over 200 advances
unde'r the Act, amounting to £41,000 (£26,000 being
outstanding at the present time), and no charge has
ever been made on the rates to assist the Act, but, on
the contrary, there is a gross profit of about £50 per
annum on its working at the present time, no alloca-

tion, however, being made for the services of

officials. The Act enables borrowers to obtain money
more cheaply than from any other source, the Public
Works Loan Board, at the present time, advancing at

the rate of 3i per cent, and borrowers being charged
4 per cent. The procedure in Gillingham is as
follows :

—
A person who has the purchase of a house in view

makes an application on a form supplied by the coun-
cil. A monthly survey of the properties proposed to
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be mort"agecl is made by the Small Dwellings Acqui-

sition Act Comniittee, wimse minutes come up lor con-

firmation at the next meeting of the council. This

committee inspects the pr<i[.erty and fixes the value

and the amount which they recommend the council to

advance. As soon as the consent of the council is ob-

tained the money is available by an arrangement with

the treasurer, who makes a temporary advance, the

interest on which the borrower pays.

When a sufficient number of applications have been

received the council apply to the Local Government

Board for their sanction to the borrowing of the collec-

tive sum. The application is made on a form supplied

by tiie board, which contains detailed particulars of

each advance. When the sanction of the Local Govern-

ment Board has been obtained "(generally from three

to four weeks after the application has been made), it

is sent to the Public Works Loan Board, with a request

lor the loan. The Public Works Loan Board then

forward a list of questions to be answered, after perusal

of which their secretaryputs the council into communi-

cation witli their solicitor, who draws the mortgage

and submits it to the town clerk for aii|iroval. The

engrossed copy of the mortgage is sealed at the next

me°eting of the council. The money is forthcoming

within a fortnight of the date of sealing, or about three

months from the time the application is first made.

The scale of law charges for preparation of mort-

gages adopted by the council are lower than the local

scale and lower "than the statutory scale. One of the

advantages of this Act lies in the stability that it helps

to give to a town by anchoring a considerable number

of small freeholders there.

In order that the Act may be of the greatest advan-

tage to the authority repayments should be made half-

yearly, and so as to coincide with the terms of repay-

ment"to the Public Works Loan Board. This prevents

an unremunerative surplus of principal lying in the

council's hands at the bank, and minimises the work

of collecting the interest and instalments of principal.

Principal, other than half-yearly instalments, can be

repaid to the Public Works Loan Board as soon as

received.

The following is a copy of the terms and conditions

of advances as arranged in Gillingham:—
Eesidence. Advances can only be made to residents or

intending residents in houses in the district,

and they must reside in the houses pur-

chased, or undertake to do so within six

months from the date of advance.

Property. Freehold.

\U The market value of the house not to

exceed £400.

Limita- (2) Advance not to exceed four-fifths of the

advance
' market value of the house, nor £3015.

(3) That the value of the house is sufficient.

(4) That the title to the ownership of the

house is one which an ordinary mort-

gagee would be willing to accept.

(5) That the house is in a good sanitary

condition and in good repair.

(6) That the repayment to the council of

the advance is secured by an instru-

ment vesting the ownership (includ-

ing any interest already held by the

purchaser) in the council, sul)iect to

the right of redemption liy the appli-

cant.

Interest. The rate of interest to be 4 per cent ur

such other rate as shall from time to time

be determined by the council.

Hepay- Kverv advance must be repaid, with in-

Sf"ances. tcrest," within a period of ten. twenty ..r

thirty years, as may be agreed upon.
The repayment to be made by half-yearly

in.stalments of principal, with interest on the

principal or balance remaining unpaid on
June 24th and December 25lh in each year.

The proprietors may, however, on June 24th

or December 2r)th, after giving one month's
written notice, on paying all sums due on
account of interest, repay to the council the

whole of the outstanding principal of the

advance or any part of the advance being
£10 or a multiple of £10.

Condi- The house, in the hands of the proprietor,
will, until the advance is fully paid off, be
held subject to the following conditions:—

(a) Every sum for the time being due in

respect of the principal or of in-

terest of the advance must be punc-
tually paid.

tions.

(b) The proprietor must reside in the house.

(c) The house will be kept insured against

loss by fire by the coiuicil in the

joint names of the proprietor and the

council, the premiums to be paid by
the proprietor.

((/) The house must be kept in good sani-

tary condition and good repair.

(c) The house must not be used for the sale

of intoxicating liquors, or in such a
manner as to be a nuisance to adja-

cent houses.

(f) The council are empowered to enter the

house by any person authorised by
them in writing for the purpose, at

all reasonable times, in order to

ascertain whether the statutory con-

ditions are complied with.

Death of On the death of a proprietor of a house,

orTrans"'^ subject to the statutory conditions, the con-

fer, dition requiring residence remains sus-

pended until the expiration of twelv.e months
from the proprietor's decease, or until any
earlier date at which his personal representa-

tives transfer the ownership or interest of

the proprietor in the course of administra-
tion.

Eiiforce- The proprietor of a house is enabled, with

statutory ^'^^ permission of the council, which is not

oondi- to be unreasonably withheld at any- time, to
tions. transfer his interest in the house ; any such

transfer, however, is to be made stibject to

the statutory conditions. This provision

does not apply to any charge on that intersst'

made by the proprietor so far as that charge

does not affect any rights or powers of the

council under the Act.

DISCUSSION OF MR. REDFEENS PAPER.

^Ir, Reginald Bkown (,Southall-Norwood) moved
a vote of thanks to Mr. Eedfern for his paper. He
regarded this as one of the most important papers
submitted to the conference, because it proposed a

means of solving the vexed question of housing.
They were always twitted with having class kgis-

lation, but this was class legislation which was
absolutely necessary. Why the Legislature should
have limited it to houses of £40<1 he did not know.
Mr. Redfern said there were certain objections to

tlie Act which jirevented it coming into general use.

They had several thousands of pounds outstanding
on these small properties. It was suggested that
building societies might be diffident of lending
money on small property, and so this duty fell upon
the local authority. There were many building
societies which would advance money on better

terms than the local authority could. He meant
that they could advance a larger amount of the
purchase money than the Act allowed. He did not
think the officials were against the Act. The sur-

veyor, who knew more about the value of property
than anyone else, was the person to value the house.
He did not know \\hy the Council of Gillingham
should take upon themselves the duty of inspecting
the house and take tliis work out of the hands of

the surveyor. He haiipened to be in the happy
position of making a charge of two guineas for every
survey, and that fee had been supported by the
auditor as the proper fee for inspections under the
.\ct. The essential jiart of the Act was residence.
It was not to be expected that they could get assist-

ance from public money without submitting to cer-

tain regulations. The person who took advantage
of purchasing a house under this Act should reside
in that house, otherwi.se it would lead to the dan-
gerous practice of traffic in small houses at the
expense of the community. Mr. Redfern referred
to the necessity of the money be ng repaid half-

yearly, because that period coincided with the re-

payment of the loans. It was very d fficult to get
people to save up a month's rent, and lie did not
know- how they could expect a workman and his
wife to put by the money for six months, because
at the end of that period the money would not be
available. It would be better to try and have it

weekly, though that would increase the ex]jense in

book-keeping, but in any circumstances he would
say it should not be longer than quarterly. The
question of the market value of a particular pro-
perty was rather a peculiar question, because that
depended upon the person to whom they sold the
house. A house was worth more money to the local
authority because they got the money cheaper than
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tlie private individual. The i)iivate iaulividual must

have 6 per cent on his purchase. His practice was

to make the valuation on a 6 per cent hasis. That

covered the local authority. The danger was if they

played into the hands of some unscrupulous builder

who would put in a particular property at a much
higher price than it was worth. He did not agree

with so long a period of repayment as thirty years.

On twenty-five years' repayment of the principal

and interest a person could get a house at the ordi-

nary rent. They limited the repayment of their

loans to twenty years, and that was necessary,

because they had got to make these people recognise

that they had to sacrifice something to acquire a

house, if they allowed them thirty years to rejiay

the loan it meant that they had got to sacrifice

nothing at all. He would Like to ask tlie charge

which the authority made for these mortgages. Mr.

Redfern said it was much lower than the Act

allowed. He thought the authority should do all

they could to encourage the purchase of small

houses. He admitted that the hands of the autho-

rity were tied by the regulations. The difficulty

was the large amount which the Act required for

deposit. The Act required 20 per cent, and there

were very few working men who could put down
£60 on a £300 house. If the man had only got

£30 he had got to have a second charge on the house,

and that led to this danger in many instances, that

it was an absolute millstone round his neck. Some
unscrupulous builders, instead of charging £30,

would charge £50 for the accommodation. The
local authorities—or rather the Act—were lending

themselves to this anomaly. He thought if any-

thing could be done to urge upon the Government to

allow local authorities to advance nine-tenths instead

of four-fifths of the imrchase, this Act would be an

absolute success right through the kingdom ; it

would be accepted by a great many workmen, and

they would have this vexed question of housing

settled to a large extent. He would move :
" That in

the opinion of this conference it is desirable to

facilitate the purchase of small houses by persons

residing in the same, and with this end in view the

conference urges that the Act be amended to allow

local authorities to advance nine-tenths instead of

four-fifths of the purchase charge."
Alderman Vincent (Newcastle-on-Tyne) seconded

the resolution. He said he did not agree with all

Mr. Brown had said, but there was a good deal to

be said in favour of this resolution. There were
certain time limits and charges which were totally

different to those of the ordinary building society,

and for the better class workman with a good wage
he did not think there would be much difficulty in

his purchasing a house.
Mr. Bebteam Haetfeee (Alton) said he thought

this paper one of the most useful submitted to the

conference. Very few of them knew much about
this Act. It was a very useful Act, and would do
a good deal towards solving the housing problem.
The advantage of a workman owning his house was
to make him take an interest in it. He agreed with
Mr. Vincent that the payments of jjrincipal and
interest should be monthly; periods of six months
were much too long. He thought for the Act to be
successful the workman must make a deposit, even
of 20 per cent. They must give him responsibility

in the purchase. If his deposit was very small, the

property, as they all knew, would depreciate in

value in a very short time, and the quota of his

deposit would be ni7.

Mr. Allebton, town clerk of Worthing, said he
had had some experience in the working of this

Act. The point of view which a corporation should
take in regard to this Act was that they stood m
the position of trustees. It must be admitted that

no trustee would permit himself to advance so much
as Mr. Vincent proijosed. He thought, as a general

proposition, that not more than two-thirds was the

amount which any trustee would advance on house
property. That was the margin which had always
been considered necessary for safety. He did not
see that municipalities were in any different posi-

tion. They must protect themselves against pro
spective loss. It was said that the market value
of these houses depended on the character of the

owners. To a certain extent that was so. But in

towns and trading communities which were subject
to fluctuations of trade tliere was the possiljility of

workmen's houses depreciating. He had had ex-

Ijerience of a town where, owing to trade depres-
sion, hundreds of houses became vacant, and re-

mained vacant for a considerable jjeriod. If that

municipality had liad to realise tlie security they

would have made a very heavy loss. It would be

a dangerous precedent to depart from the principle

of limiting the advance to four-fifths of the principal.

Looking at it from another point of view, while

they must sympathise with the Newcastle idea of

helping the very ixior labouring man, which of them
there could say that they could help him to pur-

chase his own house ? They had to consider the

circumstances of the application, and see if he could

meet his repayment. The casual labourer, however

uRich they might wish to help him, was liardly the

man who could meet the repayments. Tlie man
who could do that was the thrifty, better-class

artisan.

Mr. Henderson (Norvvicli) said he thought it

would be unwise for a resolution of this kind to go

out as the reasoned opinion of the conference on

a matter that was so open to question as that con-

tained in the resolution. He did not want to argue

the points, but he suggested there were difficulties

which required a good deal more consideration than

could be given to them on the spur of the moment.
Would those who were associated with town admini-

stration regard it as an advantage that there should

be a multiplication of small owners ? The difficul-

ties they had to meet were cases of small owners

who could not meet the reasonable demands of the

authority for keeping their property in a sanitary

state. There were difficulties in this matter which
ought to prevent a responsible conference from pass-

ing a resolution which would go out as its reasoned

opinion without giving a good deal more considera-

tion to it than they could that afternoon.

Mr. Albright (.Tamworth) said he was bound to

say that he very much agreed with the aims that

Mr. Redfern had in view. He had to admit that,

although he had been a member of various public

authorities for over forty years, he never knew of

this Small Dwellings Acquisition Act until he re-

ceived this paper. This showed how little they

knew of the Acts in existence from which the people

might derive benefit. Mr. Brown did not see why
the limit should be fixed at £400. He begged to

disagree with him, because they must define the

limit, and if they got beyond £400 it must be reason-

ably admitted that the house would not come within

the category of a small dwelling. Reference had
been made to building societies. Building societies

did their work with very great advantage to the

community, but they could not offer the same terms

as the local authority might offer. In all small

municipalities there were wheels within wheels, and
a man might get that accommodation from a build-

ing society which it would not be for the general

welfare of the community for the municipality to

undertake. In all these matters they had got to

know their man. They had got to know his cha-

racter for honesty and for work, and, knowing that,

then he thought it might be left to the discretion

of the municipal authorities to deal with the appli-

cation in a manner consistent with their own in-

terests. He supixirted the resolution, and he hoped
the conference would express an oijinion upon it.

The Town Clerk of Folkestone said he began
to feel that their communications to the Local

Government Board were losing influence from the

fact that they were so many. He ventured to sug-

gest that the resolution would have greater weight

if it went simply from the conference instead of

bombarding the department with resolutions from
all over the country. It seemed to him that that

machinery should only be used in matters of the

first importance, and if used on those occasions it

would have some weight. To be constantly sending
up resolutions from local authorities was not a good
thing for those authorities.

Mr. Reginald Beown said he did not agree with
the last speaker. They suggested that it should be
sent to the President of the Local Government
Board and all the other authorities in the kingdom.
The President of the Local Government Board was
only too pleased to receive a communication of

this sort. If the local authorities did not consider

it of sufBcient importance to send to their Members
of Parliament, then they would not do it. He hoped
the conference would leave the resolution as it

stood.

Mr. W. J. Steele (Newcastle-on-Tyne) agreed with

the town clerk of Folkestone, because he thought

I they were going on wrong lines in sending these



378 THE SURVEYOR AND MUNICIPAL September 5, 1913.

protests to the Government Department. He did

not think this constant cavilling at Government
Departments was befitting the dignity of the insti-

tution. If they kept on constantly sending these

expressions of opinion the weight of that opinion

would he entirely lost. He disagreed with these

]>roposals. The.se things had been carried through

Parliament after a good deal of discussion, and they

ought not to send up resolutions as the considered

opinion of the conference without full discussion

and consideration.

Mr. EEG1N.4LD Brown said he would withdraw the

President of the Local Government Board from the

resolution.

The Town Clekk of Folkestone said his sugges-

tion was that the resolution should not he sent to

Members of Parliament. That was the course he

did not wish them to adopt.

Mr. Brown : Meniliers of Parliament can take

care of themselves.

Mr. L. Roseve.4re (South Shields) said he wished
to suggest that this resolution could not be put
forward as the considered opinion of the confer-

ence. Some members of the conference had admitted

they had not heard of the Act until that afternoon.

It might be sent to some committee of the insti-

tution for fiu'ther consideration, and then be brought

up at the next conference.

Mr. Henderson (Norwich) said he wished to sup-

port the suggestion that the resolution be referred

to a committee, and not be passed by the confer-

ence. One thing to be gathered quite clearly from
the discussion was that a large number of the mem-
bers had never heard of the Act before.

Mr. F. H. Phipps (Basingstoke) said he did not

think a resolution ought to go in a haphazard way
from the conference. Some notice should have been
given that it was to be moved. A resolution should
not go to a Government Deijartment until it had
been before another meeting and confirmed. He
thoroughly agreed with the town clerk of Worthing
that the margin of security ought not to be lowered.

Mr. Turner said he thought the right course
would be adopted if tliis resolution was referred to

the Town Planning Committee. At the same time
he agreed very largely with what had Ijeen said by
the mover of the resolution that this Act ought to

be made verj- easy, so that workmen could purchase
their own houses. Mr. Vincent had said that at

Newcastle 4j per cent interest was charged. He did
not think the local authority should charge more
than they could get the money at; he did not think
they should make a profit. In the district from
whicli he came the Co-operative Society lent money
for this purpose, and at the present time had
£100,000 out on loan at 3} per cent, and there was
no loss. He was on the executive of a trade society
which was lending money at 3i per cent for this

special purpose. They ought to encourage working
men in this way. Something had been said about
the limit of £400. His opinion was that the man
who could purchase a £400 house did not require
much assistance from the authority. It was tlie

£150 or £200 house that was usually purchased. He
thought the period of repayment should be 22i years.
If this thing could be made easy there were thou-
sands of workmen who would take an interest in

their houses When a man owned his house he took
a good deal more interest in it than if someone else

owned it. If they could help working men in this
way, and not at a higher rate than that at which
the authority could borrow the money it would be
a very good thing. He would like the Town Plan-
ning Committee to send this matter out for con-
sideration.

Mr. T. Adams, Local Government Board, said this
was a legislative rather than an administrative
question. It was a question upon which the Local
Government Board would have no power except by
making representations to Parliament.

It was therefore decided to refer the resolution to

the Town Planning Committee.

A vote of thanks having been formally passed to

the author.

Alderman Turnbull (Manchester) said he would
like to know what number of people had availed
themselves of this Act at Gillingham.

Mr. Redfern said he was glad to find that the
paper had had some interest. In reply to Alderman

Turnbull, he might say they had already lent money
to about 230 workmen. '

Alderman Turnbull: What population?

Mr. Redfern: The population is 53,000. With
regard to Mr. Brown's remarks, the borrowers did

not appear to have any diffieulty in making a satis-

factory arrangement with the builders. They had
heard no complaints of their being charged exorbi-

tant sums. The builders were only too anxious to

adjust their terms to the purchasers. If there were
people who wanted to buy a house they very readily

informed them that they could get the money very
easily under the Small Dwellings Acquisition Act,

and they sent them round a copy of the Act, showing
liow they could make the purchase. The terms of

repayiuent could be ten, twenty, or thirty years.

They fixed thirty years, and they found that quite

satisfactory. With regard to the market value of

the house, it was important that the committee
having charge of this matter should be careful

about making the valuation. They went on this

basis : They did not advance more than what they

called the hammer value of the house, so that if a

slumj) came they would be able to realise the

amount they had lent. They never accepted the
owners valuation. They saw the house for them-
selves, and ijut such a value on it as they thought
it would realise on a sale. They had only had one
loss of £10; the rest had been all profit. The scale

of charges was £2 10s. for £100, £2 15s. for £150, £3
for £200, £3 5s. for £250, and £3 10s. for £300. Stamp
duty was 2s. 6d. per cent extra. There was this

trouble with a shifting population that they gene-

rally found the people who took advantage of the
Act were those who were pretty safe to stay in the

neighbourhood. They did not get many transfers,

about 2i per cent. Theirs was a dockyard town; the

greater jjart of Chatham Dockyard was in Gilling-

ham, and artisans who thought they were fixed up
in the town were at times transferred to some other
town. If there w'as a little flexibility in the Act it

would be better, so far as Gillingham was concerned.
He could not agree with Mr. Brown that nine-tenths
of the purchase money should be loaned. That
would make the Act unsafe in working. They could
have repayments by equal instalments of principal
or on the annuity principle. In Gillingham they
had equal instalments.

(To ht continued.)

THE INSTITUTION'S JOURNAL.
.\ memlier who has just seen the first number of the

new journal, and who fails to see in it any improve-
ment upon the old "Minutes of Proceedings" as set

out in the annual volume, says: "I am not at all

surprised at the professional journals objecting to this

publication."

I should like to add my protest against the change
to a monthly journal. The properly bonnd annual
volume can take its place on our bookshelves, and is

nnich handier for reference than monthly periodicals

unbound, which are more likely to get mislaid. To
have to search through numerous little pamphlets for

what you want is very wearisome.—E. A. Slater, Col-

chester.

Problems in Engineering, with Solutions.* — The
English journal The Surveyor and Municipal and
County Engineer carries on a section devoted to

various questions which might be put in an examina-
tion for the position of municipal engineer in an
English town or city. The questions are given one
week and answers provided by various correspondents
given in subsequent issues. The volume noted above
is the first one to be made up from these questions
and answers. As is well known, the position of

municipal engineer in England is one of the most
varied activity, so that the subject covered by the
questions and answers extends through the whole
field of engineering. For example, the chapter
headings are as follows : Mechanics and Hydro-
statics ; Strength and Elasticity of Materials

;

Theory of Structures ; Surveying and Levelling

:

Water Supply and Hydraulics ; Sewerage ; Sewage
Disposal; Road Making and Tramways; Building
Construction and Materials; Law and Miscellaneous.
. . . There is a good deal to be said in favour of the
question and answer method of instruction.

—

Knginetring Xcws.
• Being Qucsiions i\nd Answers reprinted from the Assistants* ami

Students' Section of Thk SuuvrroE axd Municipal asd Coitntt Eiiroi-

KEKK. First Seiies, 19i)9-10. Edited by Sydne.v- G. Turner, ausoc.m.
iKsT.c.x, Ijoudou; St. Bride's Press, Limited. Price 6s. nett.
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INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

President—Mr. J. W. CocKRTLL, m.inst.c.e., a.b. i.e. a.

Borough Surveyor, Great Yarmouth.

HARROGATE MEETING.

A meeting of the institution will be held in the

North-Eastern District at Harrogate on Saturday,

October 4th.
Thomas Cole,

92 Victoria-street, S.W. Secretary.

ASSOCIATION OF MANAGERS OF SEWAGE

DISPOSAL WORKS.

A Yorkshire District meeting of the Association of

Managers of Sewage Disposal Works will be held at

Lincoln on Saturday, tlie 13th inst.

Programme.

11 a.m.—Meet at the Guildhall, when a visit will lie

paid to the cathedral and other places of in-

terest.

1 p.m.—Reception in the Guildhall by the Mayor and
chairman of the Health Committee, who will

entertain the visitors to light refreshments

in the Committee Room.

2 p.m.—Proceed to the sewage farm in w-agonettes,

under the guidance of Mr. R. A. MacBrair.
M.INST.C.E., city engineer, and Mr. A. Apple-

white, manager. A descriptive paper of the

works by Mr. MacBrair, will be handed
round on anival at the Guildhall.

4 p.m.—Tea at the farm, by kind invitation of tin;

Mayor and chairman.

Robert Tyson,
Hon. Dislricl Secrelary.

APPOINTMENTS VACANT.

Official and simkar advertisements received op to 4.30 p.m.

on thursdays will be inserted in the following day's issue.

but those responsible for their despatch are recommended
to arrange that the<i shall reach The Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 10i6) subject to later con-

firmation by letter.

BOROUGH ENGINEER'S ASSISTANT.—September
6th.—Halifax Town Council. £150.—Mr. J. Lord,

borough engineer.

JUNIOR CLERK.—September 7th.—County sur-

veyor's office, West Suffolk County Council. £oO

—

£60.—Mr. W. Lionel Jenkins, county surveyor, Shire

Hall, Bury St. Edmunds.

W.\TERWORKS MANAGER. — September 8th.—
Biadfield Rural District Council. 32s. 6d. per week
and free quarters.—Mr. Bernard A. Collins, clerk, 172

Friar-street, Reading.

SEWAGE WORKS MANAGER.—Seiitemlicr 8lli.

Bradfield Rural District Council. £2 per week.-Mr.
B. A. Collins, clerk, 172 Friar-street. Reading.

ASSISTANT SANITARY INSPECTOR.—September
8th.—Swinton and Pendlebui-y Urban District

Council. 3.5s. per week.-Mr. W. T. Postlethwaite,

clerk.

INSPECTOR OF NUISANCES.—September 10th.

—Castleford Urban District Council. £120 per

annum.—Mr. H. H. Broadbent, clerk.

INSPECTOR AND SANITARY SURVEYOR.—
September 10th.—Easingwold Rural District Council.

£10-5 per annum.—Mr. F. J. H. Robinson, clerk.

SURVEYOR'S JUNIOR ASSISTANT.—September
10th.—Llantrisa|nt ajid Llantwit Fardre Rural
District Council. £1 per week.—Mr. Thomas
Saunders, surveyor, School-street. Pontyclun.

ROAD SURVEYOR.—Septemlier 11th.— ]\!ni tlc\

Rural District Council. £200 per annum.—Mr. J. G.

Shield, clerk, 14 Foregato-street, Worcester.

INSPECTOR AKD ASSISTANT SURVEYOR.—
September 13th.—Ruislip-Northwood Urban District

Council. £150—£180 per annum.—Mr. Edmund K.
Abbott, clerk, Council Offices, Northwood, Middlesex.

THIRD CLASS CLERK.—September 13th.—
Borough Surveyor's Department of Lewisham Borough
Council. £60—£100.—Mr. E. Wright, town clerk.

INSPECTOR OF NUJSANCES.—September 13th.

—Clitheroe Rural District Council. £80 per annum.

—

Mr. Thomas Eastham, clerk.

SURVEYOR OF HIGHWAYS.—September 13th.—
Clitheroe Rural District Council. £200 per annum.

—

Mr. Thomas Eastham, clerk.

ASSISTANT SANITARY ENGINEER.—September
15th.—Government of the United Provinces. 500-700

rupees per month, with travelling allowances.—Secre-
tary, Revenue Department, India Office, Whitehall,

London, S.W.

ASSISTANT ENGINEER.—September 15th.—Cor-

poration of Cardiff. £170—£200.—Mr. C. H. Priestley,

City Hall.

CLERK OF WORKS.—September 15th.—Lytham
Urban District Council. £2 10s. per week.—The
Clerk.

TEMPORARY GENERAL ENGINEERING
ASSISTANT. — September 18th. — Corporation of

Brighouse. £90 per annum.—Town Clerk.

TECHNICAL (SANITARY) INSPECTOR.-October
1st.—Municipality of Alexandria.—The Director-

General of the Municipality.

COUNTY SURVEYOR.—October 11th.—KentCounty
Council. £800 per annum.—Mr. W. B. Prosser, clerk.

Sessions House, Maidstone.

MUNICIPAL COMPETITIONS OPEN.
OmCIAL AND SIMILAR ADVERTISEMENTS RECEIVED UP TO 4.30 P.M.

ON THBKSDAYS WILL BE INSERTED IN THE FOLLOWING DAY'S ISSUE.

but those responsible for their despatch are recommended
to arrange that they shall reach The Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 101,6) subject to later con-

firmation by letter.

CLEATOR MOOR.—September 22nd.—Plans and
specifications of cost of working-class dwellings, for

the Cleator I\Ioor Urban District Council. A premium
of 5 guineas is offered.—IMr. H. Rothery, clerk.

YORK.—October 31st.—Scheme under the Housing
and Town Planning Act, 1909, in connection with

certain areas, for the Corporation of York. Premiums
£100, £50, and £25.—Mr. F. W. Spurr, city engijieer.

FOLKESTONE.—November 29th.—Designs for a

band pavilion, for the corporation.—The Town Clerk.

SKELMANTHORPE (Yorks).—Designs for twelve

workmen's cottages, for the urban district council.—

•

Mr. W. Fisher, clerk.

BLACKBURN.—No dale.—Designs for a new fire

station and firemen's dwellings, for the corporation.

Premiums of £100, £50 and £25 are offered. Mr. F. G.

Briggs, F.R.i.n.A., assessor.—The Town Clerk.

BRADFORD.—No date.—Designs for laying out an
estate and the erection of working-class houses.—The
Town Clerk.

COVENTRY.—No date.—Sketch plans for school ex-

tension, for the Education Committee.- -The Secretary,

Education Offices, 41 }!ayley-lano.

MUNICIPAL CONTRACTS GP[N.

Official and similar advertisements received up to 4.30 p.m.

on thursdays will be insented in the following day's issue,

but those responsible for their despatch arc recommended
to arrange that they shall reach The Surveyor office by noon
on WEDNESDAYS to cusurc theiT inchtsion in the weekly list of

summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 101,6) subject to later con-

firmation by letter.

Buildings.

WALSALL.—Septemlier 6th.—For additions to

tramway offices, for the corporation.—Mr. J. Taylor,

borough engineer and surveyor.

TORQUAY.—September 6th.—For the erection of

medicinal and swimming baths, for the corporation.

—

Mr. A. J. Taylor, architect, 18 New Bond-street, Bath.

CORNWALL.—September 6th.—For the erection of

a school at Falmouth, for the Education Committee.

—

Mr. S. HiU, architect, Green-lane, Redruth.

GLASGOW.—September 6th.—For the erection of a

lecture room at hospital, for the corporation.-Mr. J.

Lindsay, town clerk.



380 THE SURVEYOR AND MUNICIPAL Septi^mbeh 5, 1913.

DOVER.—September 8th.—For the erection of four
workmen's cottages, for the corporation.—Jlr. W. C.

Hawke, borough engineer.

PORTSMOUTH.—September 8th.—For the erection

of temporary building at a school, for the corporation
—Mr. A. H. Bone, surveyor. Education Conmittee,
Cambridge-junction, Portsmouth.

NEWTON-IN-M.\KERFIELD.—September 8th.—For
the construction of a shed, and oxide mill with gas
engine, for the urban district council.—Mr. R. T.

Surtees, Gasworks, Newton-le-Willows.

DROITWICH.—September 8th.—For the erection of

twelve cottages, for the corporation.—Mr. Henry
Hulse, borough surveyor.

BOOTLE.—September 8th.—For additions to hos-
pital, for the corporation.—Mr. B. J. Wolfenden,
borough engineer.

WEST BRIDGFORD.—September 8th.—For the
erection of a motor 'bus garage, for the urban district
council.—Mr. W. Pare, Public Office, West Bridgford.

GRIMSBY.—September 9th.—For the erection of
van shed and stables, for the corporation.—Mr. H.
Gilbert, Whyatt, borough engineer and surveyor.

AVEST RIDING.—September 9th.—For piling with
timber piles in connection with the widening of a
bridge, for the county council.—Mr. F. G. Carpenter,
West Riding Surveyor, County Hall, Wakefield.

LONDON.—September 9th.—For repairs to southern
outfall works. Crossness, for the county council.—Mr.
G. W. Humphrey's, chief engineer.

ST. HELENS (I. of W.).—September 9th.—For the
erection of a depot shed, for the urban district council.
—Mr. A. S. Lilley, surveyor. High Park, Ryde.

DTJRH.\M.—September 9th.—For the erection of a
new school and alterations at existing school, for the
Education Committee.—Mr. A. J. Dawson, clerk. Shire
Hall. Durham.
STRETFORD.-September 9th.—For the erection of

an infants' school, for the Education .\uthority.—
IMessrs. Woodhouse & Howard, architects, 28 Mcs'lev-
street, Manchester.

WEST RIDING.—September 10th.—For the erection
of four asylum blocks, for the asylums board.—Mr.
W. E. H. Burton, architect, The Asylum, Wakefield.

BOURNE.—September 10th.—For the erection of
workmen's cottages, for the rural district council.

—

Mr. C. W. Bell, clerk.

YEOVIL.—September lltli.—For the erection of
six working-class houses, for the rural district council.—Jlessrs. Petter & Warren, architects, Church-street.

CAMBRIDGE.—September llth.-For tlie demo-
lition and rebuilding of IS Peas-hill, for the
corporation.—Borough Surveyor.

MAl^CHESTER.—September llth.—For the erec-
tion of chemical laboratory and lavatories, for the
Gas Committee.—Mr. F. A. Price, superintendent.
Gas Department.

ANGLESEY.—September llth.—For the erection of
a public school, for the Education Comniiltee.—Mr.
J. Owen, county architect, Holyhead and Menai
Bridge.

CLEETHORPES.—September 12th.—For the supply
of pit<;h pme and Memel log and half timbers, clean
ballast, and Portland cement, for the urban district
council.—Mr. James McKie, resident engineer.
Council House.

EASTBOURNE.—September 13th.—For the erection
of a hospital, for the corporation.—Mr. W. Chajmiau
Field, borougji architect and building surveyor.

B.VNDON.—September 13th.—For the erection of
eight cottages, for the rural district council.—Mr. A.
Haynes, clerk.

WATFORD.—September 15th.—For the erection of
twenty-two workmen's dwellings, for the urban district
council.—Mr. D. Waterhouse, engineer.

PETWORTH.—September 1.3th.—For the enrtion
of twelve workmen's cottages, for the rural district
council.—Jlr. Ernest H. Staffurth, clerk.

LANCASHIRE.—September loth.—For the erection
of a school for .jl.j children, for the Education Com-
mittee.—Mr. Henry Littler, county architect, 16
Ribblesdale-place, Preston.

FLOCKTON.—September ISth.—For the erection of
fen workmen's houses, for the urban district council.—
Mr. W. Dickinson, clerk.

CROYDON.—September 16th.—For additions to

public baths, for the corporation.—Borough Engineer.

DOUGLAS (Isle of Man).—September 16th.—For the
erection of galvanised-iron sheds, for the corporation.

—

Town Clerk.

CLECKHEATON. — September 16th. — For con-

structional works at the gasworks, for the urban
district council.—Mr. Ai'thur L. Jennings, engineer.

LEIGH.—September 17th.—For the erection of 118

cottages, for the corporation.—Mr. Tom Hunter,
borough engineer.

LEIGH.—September 17th.—For the erection of

extensions to public baths, for the corporation.—Mr.
Tom Hunter, borough engineer.

DORCHESTER.—September 18th.—For alterations

to stables, for the corporation.—^Borough Engineer, 21

North-square.

BELFAST.—September 19th.—For building thirty-

six cottages, for the rural district council.—The Clerk.

ISLINGTON.—September 20th.—For the erection

of a greenhouse at the cemetery, East Finchley, for

the borough council.—Mr. J. Patten Barber, borough
engineer.

WEMBLEY.—September 22nd.—For the erection of

a temporary hospital, for the urban district council.

—

Mr. C. R. W. Chapman, engineer.

BARROW.—September 25th.—For builders' and
heating ensineers' work at public baths, for the cor-

poration.—Borough Engineer and Surveyor.

S.\XMUNDHAM.—September 2.5th.—For providing
and laying about 2g miles of 6-in., 5-in., 4-in. and
3-in. cast-iron water mains with valves, hydrants,
meter, and other fittings, the construction of a reser-

voir and pumping station, with machineiy and filter

plant, and other incidental works, for the urban
district council.—Mr. P. F. ilackenzie-Richards. .53

Victoria-street, Westminster, or Mr. J. E. Hattersley,

surveyor to the council.

BROWNHILLS.—September 27th.—Erection of a
pumping station, with engine and other foundations,
at Mosspits, Shelfield, for the urban district council.

—

Mr. Robert Green, engineer, 37 Waterloo-street, Bir-
mingham.

LUTON.—September 30th.—For the extension of

the refuse destructor plant, for the corporation.

—

Borough Engineer.

LONDONDERRY. — September 30th. — For the
erection of a courthouse in Limavady. for the county
council.—County Surveyor, Londonderry.

Iron and Steel.

NE.\TH.—September 7th.—For laying water pipes
and machinery, for the rural district council.—Mr. D.
M. Davis, Council Offices.

ST. PANCRAS.—September 8th.—For the removal
of existing pumping plant and the erection of new
pumping plant at baths and washhouses, for the
borough council.—Mr. Percy Griffith, 20 Victoria-
street. Westminster, S.W.

PORT ELIZABETH (South Africa).—September
9th.—For the supply of cast-iron pipes and specials,

for the municipal council.—Messrs. Davis & Soper,
agents, 54 St. Ulary Axe, London, E.G.

DUNSTABLE.—September 10th,—For the construc-
tion of storm-water conduit, for the corporation.

—

Borough Surveyor.

WHITEHAVEN.—September 13th.—For the supply
of 50 tons of cast-iron spigot and socket pipes, bends,
junctions, and valves, cutting trenches, laying pipes,
and fixing sluice valves, for the rural district council.
—Mr. George Boyd, 33 Queen-street, AVhitehaven.

MORLEY.—(No date.)—For providing mechanical
filtration plant, clear water tank, sedimentation tanks,
and drains, for the corporation.—^Ir. W. E. Putman,
consulting engineer.

Roads.

SWINTON AND PENDLEBL'IJV. -?epte>nliu- 6th.

—For making-up certain streets, for the urban dis-
trict council.—Mr. H. Entwisle, Coiui.'il OflJces,

Swinton, near Manchester.

DEVIZES.—September 8th.—For scarifying and
steam rolling, for the rural district coimeil.—Mr. S.
W. Saunders, The Wharf, Devizes.
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MARGAM.—Sepiembcr 8th.—For the execution of

private street work, for the urban district conncil.

—

Mr. J. Cox, surveyor, Fort Talbot.

KEIGHLEY.—September 8th.—For making uj) n

road, for the rural district council.—Mr. T. Burton,
surveyor.

LEEDS.—September 8th.—For paving and flagging

works, for the corporation.—Town Clerk.

BEDFORD.—September 9th.—For the supply of

broken granite, ironstone slag, and ironstone slag tar-

macadam, for the corporation.—Mr. N. Greenshields,

borough engineer and surveyor.

MOUNTAIN ASH,—September 9th.—For private
street work, for the urban district council.—The Sur-
veyor.

SOUTHAMPTON.—September 9th.—For executing
private street works, for the corporation.—Borough
Engineer.

BEDFORD.—September 9th.—For the supply of

broken granite, ironstone slag, and ironstone slag tar-

macadam, for the corporation.—Mr. N. Greenshields,
borough engineer and surveyor.

BRIGHTON.—September 9th.—For the supply of

dressed granite kerb and channel, granite flat kerb
and granite flat channel, for the corporation.—Borough
Surveyor.

LEEDS.—S.ptember 10th.—For the construction of

a subway, for the corporation.—Mr. W. T. Lancashire,
city engineer.

MORLEY.—September 10th.—For work of kerbing
and sewering, for the corporation.—Mr. F. Turner,
borough engineer and surveyor.

STOKE-ON-TRENT.—September 10th.—For making
up certain streets, for the corporation.—Borough
Surveyor.

HESTON AND ISLEWORTH.—September 10th.—
For carrying out road work in asphalt mac:jdam,
granite, and lithofalt, for the urban district council.
—Mr. .1. G. Carey, engineer and surveyor.

BEDFORD.—September 10th.—For paving and
road making, for the corporation.—Mr. N. Green-
shields, borough engineer.

GOSPOR.T AND ALVERSTOKE.—Septeniljer 11th.
—For the supply of artificial and other paving stones,
broken stone for niaeadamising, brooms, castings,
cement and lime, disinfectants, forage, fuel, gravel,
shingle, harness repairs, haulage, kerb, channel and
setts, and stoneware drain pipes, for the urlian dis-
trict council.—Mr. E. Talbot Palmer, clerk.

LANCASTER. — September 12tli. — For paving
certain streets, for the corporation.—Borough Surveyor.

BRITON FERRY. — September 1.3th.— For the
supply of broken granite or basalt road metalling, for
the urban district council.—Mr. H. Alex. Clarke,
engineer and surveyor.

FELIXSTOWE.—September 15th.—For the supply
of broken granite, for the urban district council.

—

Mr. H. Clegg, surveyor.

WANDSAVORTH.—September 15th.—For works of
making up and paving, for the borough councO.—Mr.
P. Dodd, borough engineer.

KENSINGTON.—September 15th.—For making up
two streets, for the borough council.—^Borough Engi-
neer.

WEMBLEY.—Septemlier 16th.—For making up cer-
tain streets, for the urban district council.—Mr. C. R.
W. Chapman, engineer and surveyor.

TREDEGAR.—Scptemlier 16th.—For the siipiily of
1,000 tons of 2i-in. granite and 100 tons of granite
screenings, for the urban district council.—Mr. H.
J. C. Shepard, clerk.

HATFIELD. — September 17th. —Fur the con-
struction of certain roads, for the rural district
council.—Mr. H. T. Sidwell, North-road, Hatfield.

STRATTON AND BUDE.—September 17th .-For
road widening and improvement, for the urijan district
council.-Mr. J. Ellis, surveyor, Bude, Corn vail.

TAMWORTH.—September 20th.—For the supply
of granite and slag, for the rural district council.—
Mr. H. J. Clarson, engineer and surveyor.

_

WANSTEAD.—September 24th.—For the supply of
Guernsey granite and Quenast stone, for the urban
district council.—The Surveyor.

FULHAM.—September 24th.—For making up a
road, for the borough council.—Mr. F. Wood, borough
surveyor.

Sanitary.

LOUGHRE.A. Scpleml.er 6tIi.-For the construc-
tion of sewers, manholes, septic tanks, and other
woiks, for the rural district council.-Jlr. T. W.
Roscingrave, engineer, 33 Catherine-street, Limerick.
DARTON.—September 8th.—For scavenging, for the

urban district council.—Mr. A. P. Tavlor. sanitary
inspector. North View, Mapplewell.
GLASTONBURY.—September 8th.—For the supply

and erection of pumpimg machinery at sewage dis-
posal works, for the corporation.—Messrs. Cotterell
& Carr, 17 Old Queen-street, Westminster, and 28
Baldwin-street, Bristol.

MOTTRAM-IN-LONGDENDALE.-September 8th.
—For cleansing ashpits and closets, for the urban
district council.—Mr. S. Hudson, inspector.

WENLOCK.—September 8th.—For the removal of
refuse, for the corporation.—Mr. G. Stevenson, borough
surveyor.

WIGAN.—September 8th.—For cleansing privies,
ash pits and cesspools, for the rural district council.—
Mr. H. G. Ackerley, clerk.

EPSOM.—Septemlier 9th.—For scavenging, for the
rural district council.—Mr. W. T. Wooldridge, sur-
veyor.

BLAYDON.—Septemljer 9th.—For the removal of
contents of ashpits, for the urban district council.—
Mr. H. Dalton, clerk.

MADRAS.—September 9th.-For the supply aid
delivery of English stoneware pipes and specials,
vaiying from 4 in. to 21 in. internal diameter, and
aggregating a total length of about 143 miles, for the
corporation.—Messrs. James Mansergh & Sons,
agents, 5 Victoria-street, Westminster, S.W.
LYMINGTON. — September 9th—20th. — For the

construction of main intercepting sewer, construction
of screen chamber, and other works, for the cor-
poration.—Messrs. Brierley Holt & Co., engineers,
46 Abingdon-.street, Blackpool.

STOCKTON.—September 9th.—For the construction
of sewage disposal works, for the rural district council.—Mr. John Rodham, surveyor, Finkle - street,

Stockton-on-Tees.

ST. HELENS (I.W.).—September 9th.—For laying
sewers and construction of manholes, inspection
chambers and ventilators, for the urban district
council.—Mr. A. S. Lilley, surveyor, Ryde.

HAVANT.—September 10th.—For scavenging, for
the rural district council.—Mr. W. L. Hibberd, sur-
veyor.

DUNSTABLE.—September 10th.—For the con.struc-
tion of storm-water conduit, for the corporation.

—

Borough Surveyor.

OGMORE AND GARW .-September lOth.-For lay-
ing cast-iron pipe .sewer, for the urban district council.
—Mr. T. OUivant Jones, engineer. Council Offices,
Brynmenyn, Glamoraanshire.

LANARK.—September 10th.—For the construction
of an outfall sewer, branch sewers, and relative work,
for the Upper Ward.—atessrs. AVarren & Stuart, 94
Hope-street, Glasgow.

HARTLEY AVINTNEY.—September 11th.—For the
construction of sewage disposal works, including
screening and detritus chambers, upward flow and
humus tanks, bacterial filters, engine house, engine
and pump, and alterations to existing sewers, for the
rural district council.—Mr. T. J. Moss-Flower, 28
A'ictoria-strect, Westminster, S.AA".

AVROTHAM. — September 13th. — For emptying
cesspools, for the urban district council.—Mr. F. T.
Elliott, surveyor. Borough Green, Kent.

MANCHESTER.-September loth.^For the con-
struction of main drainage work. No. 2, new outfall
sewers, Davyhulme to Chorlton-cum-Hardy, for the
corporation.—City Surveyor.

AVIRRAL.—September 15th.—For the construction
of retaining tank, tidal valve chamber, and cast-iron
outfall pipe, for the rural district council.—Mr. AA'.

AA^ebb Shennan, surveyor, 54 Hamilton - street,

Birkenhead.

DARTFORD.—September loth.—For scavenging
work, for the rural district council.—Mr. E. J.

Hobbs, clerk.

LONDON.—September 16th.—For the supply of

machinery for new engine-house at Crossness, for

the coantv council.—Mr. G. W. Humphreys, County
Hall, Spring Gardens, S.W.
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BUSHEY.—September 16th.—For the construction

of cast-iron pipe sewers, for the urban district

council.—Mr. E. E. Eyder, surveyor, Rudolph-roarl,

Bushey.

FAREHAM. — September 16th. —For work of

scavenging, for the rural district council.—Blr. A.

Laker, clerk.

SOUTHPORT.—September 18th.—For the supply

of stoneware socket-jointed pipes, bends, and junction

gullies, for the corporation.—Mr. A. E. Jackson,

borough engineer and surveyor.

BARROW-IN-FURNESS. — September 24th. — For

the construction of earthenware pipe sewer, manholes

and screening chambers, for the corporation.—

Borough Engineer and Surveyor.

SAXIMUNDHAM.—September 25th.—For providing

and laying 4,000 yds. of 9-in., 8-in., and 6-in. stoneware

pipe, and about 3.50 yds. of cast-iron pipe sewers, man-

holes, vent shafts, construction of underground

storage tank, equalising and settling tanks, per-

colating filters, laying out irrigation and sludge areas

and roads, also a pumping station with centrifugal

pumps and electric plant, for the urban district

council.—Mr. P. F. Mackenzie-Richards, 53 Victoria-

street, or Mr. J. E. Hatt«rsley, surveyor to the

council.

GLASLYN.—September 29th.—For laying earthen-

ware and cast-iron pipe sewers, construction of man-

holes, filters, and other works, for the rural district

council.—Messrs. Harrington, Son & Watney, Pru-

dential Chambers, Lichfleld-street, Wolverhampton.

RUNCORN.—September 30th. — For laying 466

lin. yds. of 12-in. and 144 lin. yds. of 9-in. stoneware

pipes, and the construction of manholes, for the

rural district council.—Mr. Geo. F. Ashton, clerk.

TENBY.—October 4th.—For the construction of a

cast-iron sea outfall sewer 48 in. in diameter and

1,500 ft. long, brick and concrete tank 8 ft. in diameter

and about 1,200 ft. long, penstock chambers, penstock

house, cast-iron and stoneware sewers, flushing tanks,

manholes, and other incidental work, for the cor-

poration.—Mr. T. J. Moss-Flower, 28 Victoria-street,

Westminster, S.W., or Mr. B. Morley, borough

surveyor.

CANNOCK.—October 6tb.—For alterations to exist-

ing detritus tanks, conversion of existing filters into

aedimentation tanks, removal, washing, and screen-

ing of the existing filtering material, and the con-

struction of new tanks, filters, mains, and ])ipe

sewage carriers, for the urban district council.—^Ir.

K. Blanchard, engineer .ind surveyor.

Miscellaneous.

WHITWOOD.—September 8th.—Fur electric light-

ing extension, for the urban district council. ^—Mr.

George Taylor, surveyor, Whitwood Mere, Yorks.

DARFIELD.—September 1 1th.—For the con.struc-

tion of new cemetery, for the urban district council.

—Mr. T. W. lUsley. 4 Owram-street, Snape Hill.

Darfield.

LUDLOW.—September 2nth.—For 40 ft. of loin,

borehole, 60 ft. of 12-in. borehole, and providing,

fixing, and removing borehole plant and pumping
plant, for the rural district council.—Messrs. Willcox

& Raikes, Union - chambers. 63 Temple - mw, Bir-

mingham.

ISLINGTON.—September 20th.—For the installa-

tion of a heating apparatus to a greenhouse which is

to be erected at the cemetery. East Finchley, for the

borough council.—Mr. J. Patten Barber, borough

engineer.

SEA-COAST EROSION. For a very complete and in-

expensive library on the cause, prevention and repair

of coast erosion the following three works are recom-

mended: "Coast Erosion and Foreshore Protection,"

by John S. Owens, M.D., Assoc. M. Inst. C.E., F.R.C.S.,

and Gerald 0. Case (price 7s. 6d., post free 7s. lOd.),

with numero'is illustrations and diagrams; "Sea-

Coast Erosion and Remedial Works," by R. G. Allanson-

Winn, M.Inst. C.E.I, (price Is., post free is. id.); and
" Erosion of the Coast and its Prevention," by F. W. S.

Stanton, Assoc. M. Inst. C.E., F.S.I, (price 3s., post free

3s. 2d.), with numerous maps and other illustrations.

The publishers are the St. Bride's Press, Limited,

24 Bride-lane, Fleet-street, London, E.G.

TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.

The Editor invites the cooperation of Sckvbtor readers
with a view to making the information given under this
head as complete and accurate as possible.

^ Accepted. t Recommended for acceptance.

BURNHAM-ON-CEOUCH —For the supply of small flints, for
the urban district council.—Mr. J. Cook, surveyor ;

—

C. W. Parker, Bradwell-on-Sea, 49. 8d. per ton.

DEVON.—For the erection of a new secondary school for
342 pupils at Torquay, tor the Devon County Education
Committee.—Mr. P. Morris, county architect (education),
Exeter.—Quantities by Mr. S. W. Haughton, Plymouth :—

-

ToKQCAY New Secondary School.

T. Vanstone & Sons, Torquay £14,100
B. Wilkins & Sons. Bristol .. .. 13,842
.\. E. Debnam, Plymouth 13!784
W. Watson & Son, Torquay 13!678
R. C. Williams. Holbeton . 13,235
H. Pittard & Son, Langport 13,125
E. C. Lea, Exeter .... 13,090
E. E. Narracott, Torquay .

.

13,025
Lapthorn & Co., Plymouth 12,963
G. B. Turpin, Plymouth 12,566
Westcott. Austin & White, Exeter 12,541
N. Pratt & Sons. Clyst St. Mary 12,515
E. P. Bovey & Sons, Torquay . . . 12,367
G. Pollard & Co., Limited, Taunton 12,310
F. J. Badeock, Ashburton 12,070
F. & B. Small, Taunton 11,967
H. C. Jackman, Torquay 11,899
Wakeham Brothers, Plymouth '

.

.

11,674

DUBLIN.—For the erection of forty-eight cottages, tor the
corporation.—Mr- C. J. MacCarthy, city architect :

—

J. & F. Pemberton, Dublin .

.

£10.901
J. Pemberton & Sons. Dublin 9,406
Farmer Brothers. Dublin . . 8,923
A. Hull & Co., Dublin 8,495
T. Mackey & Son, Dublin 7,980
A. Fraser ^ Co., Dublin t 7,900

FIFE.—Accepted for the supply of 1.000 tons of cast-iron
pipes and special castings in connection with Kirkcaldy
waterworks, for the District Committee.—Jlessrs. J. & A.
Leslie & Reid, Edinburgh :

—

R. Maclaren & Co., Limited, Glasgow, £8,187.

HUNSLET.—For laying surface-water drains, for the rural
district council.—Mr. W. B. Pindar, clerk, Hunslet*
Leeds :

—

F. C. PuHett, Leeds
G. L. Briggs & Son, Leeds
H. C. PuUar, Halifax
A. Schofield. Leeds
G. Emery. Birmingham
A. Eex, Leeds
A. Wilson, Leeds "

£215
143
135
134

113

KIRKCALDY.—Accepted for the construction of a reservoir,
for the District Committee.—Messrs. J. & A. Leslie & Reid,
Edinburgh :

—

Jackson k Anderson, Edinburgh, £61,751.

NELSON.—For sewerage and sewage disposal works, for the
corporation.—Mr. W. Shackleton, borough surveyor :

—

J. B. Parker. Hengoed £27,153
Firth & Co.. Derby 18,400
W. Jones & Co., Neath 17,387
R. Webb, Abercynon 16,401

J. Sutherland, Abercynon 14,930
Barnes, Chaplin & Co., Cardiff 14.820

H. E. Buckley, Bradford * 13,795
Engineer's estimate, including lantl and incidental expenses,

£15,000.

ROCHDALE.—For work of sewerage, for the corporation.

—

Mr. S. S. Piatt, borough surveyor ;—
T. Turner, Rochdale.

SPALDING.—For the erection of fourteen cottages, for the
rural district council.-Mr. W. H. H. Davis, architect and
surveyor ;

—

W. A. Wilkinson & Co., Elm. near Wisbech.—Site A. £673;
site B, £690; site C. £345; site D. £668. Total £2,376.

Wamplew Brothers, Friskney, Lines.—£766, £768, £380, £758.
Total £2.672.

E Clarke. Burv-road, Thetford.—£622, £820, £407, £811.
Total £2,500.

I. Darby, Boston, Lines.-£825, £833. £411. £810. Total
£2.879.

Johnson & Sons, Wisbech.—Site B, £834.

In the case of Messrs. Wilkinson & Co., the actual cost of

the cottages works out at £375, including outhouses, the
remainder being for fences, paths, drains, rain-water
cisterns (in ground), and in some instances bridges thrown
across dykes to form approach from roads.

MEETINGS.

Secretaries and others will oblige by sending carhj notice of
dates of forthcoming meetings.

SEPTEMBER.
13.—Association of Managers of Sewage Disposal Works

:

Meeting at Lincoln.
19.-Institute of Sanitary Engineers : Meeting at Manchester,

3 p.m.; dinner 7 p.m.
27.—Institute of Sanitary Engineers : Visit to Croydon

Borough Sewage Works, Beddington.
OCTOBER.

1.—Institute of Sanitary Engineers : Opening Sessional
Meeting. Caxton Hall. Westminster. 8 p.m.

4.—Institution of Municipal and County Engineers : Meeting

11.—Institution of Municipal and County Engineers : Meeting
at Dover.
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APPOINTMENTS OPEN.
Official and siuilar adtertisements received cp to 4.30 p.m.

on thursdays will be inserted in the following day's issue,

but those responsible for their despatch are recommended
to arrange that they shall reach The Shrvbyor office hv noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City So. lOiS) subject to later con-
firmation by letter.

T>RADFIELD RUEAL DISTRICT COUNCIL.
-'-' PANGBOURNE MAIX DRAINAGE.
The Council invite applications for the Appoint-

ment of a Sewage Works Manager for the above

Works.
The Candidates must have had previous experience

in the management of a modern Sewage Works, and
also in the lunning of Oil Engines and Sewage
Pumping Plant, &c.
Candidates must have a good knowledge of the

principles of house drainage, and be capable of

insjjecting and supervising and testing the construc-

tion of private connections to the sewers.

.\ge not to exceed 40.

Wages £2 per week.
Applications, in Candidate's own handwriting,

endorsed " Sewage Works Manager," stating age
and giving full particulars as to experience, &c.,

and accompanied by copies of three recent testi-

monials, to be sent to the undersigned not later than
Monday, the 3th September, 1913.

B. A. COLLINS,
Clerk to the Council.

Council Offices,

172 Friar-street,

Reading. (748)

TDRADFIELD RURAL DISTRICT COUNCIL.
-'-' MORTIMER WATER SUPPLY.
The Council invite applications for the Appoint-

ment of a Waterworks Manager for the above Works.
Candidates must have had previous experience in

the management of a Waterworks, and also in the
running of Oil Engines, Pumps, &c.
Candidates must be capable of inspecting and

supervising private house connections to the mains.
Age not to exceed 40.

Wages 32s. 6d. per week and free quarters over the
Pumping Station.

Applications, in Candidate's own handwriting,
endorsed " Waterworks Manager," stating age,
and giving full particulars as to experience, &c.,
and accompanied by copies of three recent testi-

monials, to be sent to the undersigned not later than
Monday, the 8th of September, 1913.

BERNARD A. COLLINS,
Clerk to the Council.

172 Friar-street,

Reading.
August 21, 1913. (747)

"DOEOUGH OF BRIGHOUSE.
--' Wanted, Temporary General Engineering Assist-
ant in the Borough Engineer's Department to assist in
the preparation of plans for special works and general
routine work of the Department.
Applicants to be accurate surveyors and levellers

and neat draughtsmen, and one with a good knowledge
of sewage works constrvietion and experienced in the
preparation of Town Planning Schemes preferred.
Appointment for a period of from one to two years.
Salary, £90 per annum. Applications, with copies of
three recent testimonials, to be sent to the Town Clerk,
Brighou.?e, endorsed "Temporary Engineer," not later
than September 18, 1913. Canvassing prohibited.

Brighouse.
September 1, 1913.

JAS. H. ROTHWELL,
Town Clerk.

(777)

A PPOINTMENT OF CLERK OF WORKS.
-^^ The Lytham Urban District Council require a
Clerk of Works to supervise the construction of
Sewerage Works; salary, £2 10s. per week. Applica-
tions, in the candidate's own handwriting, with copies
only of two recent testimonials, stating age and pre-
vious experience, and endorsed " Clerk of Works,"
must be sent to the Clerk to the Council before noon
on Monday, the 15th September, 1913.
Canvassing, either directly or indirectly, strictly pro-

liibited.

Council OflBces, Lytham.
September 2, 1913. (776)

LLANTRISANT AND LLANTWIT FARDIIE
RURAL DISTRICT COUNCIL.

APPOINTMENT OF JUNIOR ASSISTANT IN
SURVEYOR'S DEPARTMENT.

The above-named Council is prepared to receive
applications for the appointment of a Junior Assistant
in the Surveyor's Department. Salary, £1 per week.
Candidates must be quick and neat draughtsmen,

able to make surveys, take and give levels, and to

have a knowledge of sewerage works, waterworks,
l)rivate street works, and the inspection of new build-

ings, t

Applications, stating age and experience, with not
more than three testimonials, to be sent to the under-
signed not later than Wednesday, the 10th day of Sep-
tember, 1913.

THOMAS SAUNDERS,
Surveyor.

School-street,

Pontyclun.
September 2, 1913. (773)

pLITHEROE RURAL DISTRICT COUNCIL.^ SURVEYOR OF HIGHWAYS.
The above Council invite applications for the Office

of Survej'or at a salary of £200 per annum, including
all expenses of travelling within the Council's District.

Applicants to be twenty-seven and not exceeding forty-

five years of age, and must have a good and practical
knowledge of road making, and be competent to make
plans, surveys, and take levels; also to lay out and
superintend the construction of sewers and erection of

buildings, and be competent to keep all the books and
accounts connected with the office.

The person appointed will be required to devote the
whole of his time to the service of the Council, to

reside and provide an Office in the central portion of

his district; also to provide all instruments, levels,

&c., requisite for the work, and to give security in the
sum of £200.

The appointment to be for five years, subject to ter-

mination by the Council at any time by three months'
notice.

Applications, stating age and experience, in Candi-
date's own handwriting, accompanied by copies of two
recent testimonials, to be sent to the undersigned on
or before the 13th instant.

THOMAS EASTHAM,
Clerk to the Council.

21 Church-street,
Clitheroe.

September 1, 1913. (775)

pLITHEROE RURAL DISTRICT COUNCIL.^ INSPECTOR OF NUISANCES.
The above Council invite applications for the posi-

tion of Inspector of Nuisances, at a salary of £80 per
annum.
The Officer appointed will have to perform the duties

of Inspector of Nuisances, and to act under the direc-
tion of the Medical Officer of Health for the purpose
of the Housing (Inspection of District) Regulations,
1910. He will also act as Inspector of Slaughter-houses,
Dairies, Milkshops and Cowsheds. It is desirable that
applicants should possess a Certificate from the Royal
Sanitary Institute, or other approved examining body,
and the appointment will be upon the conditions laid
down by the Sanitary Officers (Outside London) Order,
1910.

Applications, stating age and experience, in Candi-
date's own handwriting, accompanied by copies of two
recent testimonials, to be sent to the undersigned on
or before the 13th instant.

THOMAS EASTHAM,
Clerk to the Council.

21 Church-street,
Clitheroe.

September 1. 1913. (774)

\\f ANTED, young Engineer on Sewer Contract
^» near Manchester; state experience, salary re-

quired, and when at liberty.—Box 1,304, office of The
Surveyor, 24 Bride-lane, Fleet^street, E.C.

PUBLICATIONS FOR SALE.

FOR SALE.—" Transactions of the Society of
Engineers," 1865 to 1898 inclusive ; 34 vols., cheap.

Offers to be made to Redfern, Surveyor, Honiton,
Devon. (778)
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EXAMINATIONS.

T HE SURVEYORS" INSTITUTION
(Incorporated by Royal Charter),

12 Geeat Geokge-sieeet, W'estmixstee.

EXAMINATIONS, 1914.

Pkelimin'aey Examination.
Notice is given that the Preliminary Examination

for the admission of Students will b» held on the 14th
and 15th of January next.
Candidates from the Counties of Lancashire, Ches-

shire, Yorkshire, Durham, Cumberland, Westmorland.
Northumberland, Staffordshire and North Wales will
be examined at Manchester. Candidates from other
counties in England and Wales -will be examined in
London,
Irish Candidates will be examined in Dublin,
Scottish Candidates in Glasgow.

Peofessionai Examinations.
Notice is also given that the Annual Professional

Examinations for Land Agents, Valuers and Building
Surveyors (.held under the provisions of the Charter)
^\ill commence on the 16th of March next.

xUl English Candidates for the Professional Exami-
nations are examined in London,

Irish Candidates in Dublin,
Scottish Candidates in Glasgow.
All applications for both the Preliminary and the

Professional Examinations must be sent in before the
end of September. The necessary Entry Forms for the
various Examinations, and particulars" as to subjects,
course of examination, prizes and scholarships can be
obtained of the Secretary. (772)

TENDERS WANTED.
Official and similar advertisemesis eeceited up to 4.30 p.u

ON THUESDATS WILL BE INSERTED IN THE FOLLOWING DAY'S ISSUE,
but those responsible for their despatch are recommended
to arrange that they shall reach The Sukvesoe office iy noon
on WEDNESD.4TS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, ie telephoned (City No. 101,6) subject to later con-
firmation by letter.

pANNOCK URBAN DISTRICT COUNCIL.^ SEWAGE DISPOSAL WORKS.
The above-named Council are prepared to receive

Tenders for Alterations to the existing Detritus
Tanks, the Conversion of the existing Filters into
Sedimentation Tanks, the Removal, Washing and
Screening of the existing Filtering Material, the Con-
struction of a New Sedimentation Tank, Percolating
Filters, Storm -water Detritus Tanks, Ejeotor
Chamber, Cast-iron Mains, Pipe Sewage Carriers,
and other Works in connection therewith, at the
Sewage Farm, Cannock.
Plans may be seen, and copies of the Conditions

of Contract, Specification, Bill of Quantities, with
Form of Tender. &c., obtained, on upplij.-ition to
Robert Blanchard, Engineer and Surveyor, Council
Offices, Cannock, on payment of the sum of £2, which
will be returned on receipt of a bond-fiile Tender.
Cheques, &c., to be crossed and made payable to

the Cannock Urban District Council.
Sealed Tenders, on the Forms supplied, filled up

and addressed to " The Chairman of the Sewage
Works and Farms Committee, Council Offices, Can-
nock," are to be delivered not later than Monday,
October 6th, 1913, endorsed " Tender for Sewage Dis-
posal Works."
The Council do not bind themselves to accept the

lowest or any Tender.

C. A. LOXTON,
Clerk to the Council.

Council Offices,

Cannock.
August 20, 1913. f743)

"pOROUGH OF LEIGH,
-*-' The Leigh Corporation invite Tenders for the
erection of 118 Cottages within the Borough.
Forms of Tender, Conditions of Contract, Specifica-

tion, and any further particulars required mav be ob-
tained from Mr. Tom Hunter, Borough Engineer,
Town Hall, Leigh, on payment of £2 2s., which
amount will be returned on receipt of a bond-fide
Tender.

'

Drawings can be inspected at the Borough Engi-

neer's Office, Town Hall, during office hours—9 a.m.

to 5.30 p.m.
"

The Tender is to be subject to the sanction of the
Local Government Board being obtained for the erec-

tion of the works, and to the borro'n'ing by the Cor-
poration of the money necessary therefor on terms
acceptable to the Corporation.
Sealed Tenders (which must be on the forms sup-

plied by the Borough Engineer, as none other will be
considered), marked on the cover " Tender for Cot-

tages," are to be delivered at the office of the under-
signed not later than 12 o'clock noon on Wednesday,
September 17th.

The Corporation does not bind itself to accept the
lowest or anv Tender.

W. H. COWBURN,
Town Clerk.

Town Hall, Leigh, Lanes.
August 28, 1913. (762)

BOROUGH OF LEIGH.
NEW PLUNGE BATH, &c.

The Corporation invite Tenders for the erection of

Extensions to Public Baths within the Borough.
Forms of Tender, Conditions of Contract, Specifica-

tion, Bills of Quantities, and any requisite information
may be obtained from Mr. Tom Hunter. Borough En-
gineer, Town Hall, Leigh, on payment of £2 2s., which
will be returned on receipt of a hond-fidc Tender.
Drawings can be inspected at the Borough Engi-

neer's Office, Town Hall, during business hours

—

9 a.m. to 5.30 p.m.
The Tender is to be subject to the sanction of the

Local Government Board being obtained for the erec-

tion of the works, and to the borrowing by the Cor-

poration of the money necessary therefor on terms
acceptable to the Corporation.
Sealed Tenders (which must be on official foims sup-

plied by the Borough Engineer, as none other m'HI be
considered), marked on the cover "Tender lor New
Plunge Bath," are to be delivered at the office of the
undersigned not later than 12 noon on Wednesday, the
17th September.
The (Corporation does not bind itself to accept the

lowest or anv Tender.
W. H. COWBURN,

Town Clerk.
Town Hall. Leish, Lancashire.

August 28", 1913. (763)

pITY OF BIRMINGHAM.^ WARWICK ROAD SEWERAGE.
The Public Works Committee are prepared to receive

Tenders for the construction of about 350 yds. of Brick
and Concrete Sewers, 3^ miles of Stoneware Pipe
Sewers, and 130 yds. of Cast-iron Pipes, Syphon under
Railway, Bell Mouths, River Crossing and Outlets,
and other incidental works in War^vick-road and
adjacent roads between Stratford-road and Acocks
Green.
The Drawings and Specification may be seen, and

Quantities an(i Form of Tender obtained, at my office,

on payment of a deposit of £2, which will be returned
on receipt of a bond-fide Tender.
Persons tendering must, at the time of tendering,

and at all times during the execution of the works,
be paying all their v.orkpeople not less than the trade
union or standard rate of wages in the district where
such workpeople are actually engaged in the execution
of the work, and must be'observing the hours and con-
ditions of labour recognised by the Association of Em-
ployers and the local organised bodies of workers in
the various trades in such district.

The Tender of any person not paying the trade union
or standard rate of wages or not observing such hours
and conditions of labour in his ordinary business will
not be accepted. The Contractor will be held respon-
sible for the observance of these conditions by any
sub-contractor employed by him.
Tenders, sealed an(i endorsed " Tender for Warwick-

road Sewerage," and addressed to the Chairman of the
Public Works Committee, to be delivered at my office
not later than Saturday, September 20, 1913.
The Committee do not bind themselves to accept the

lowest or any Tender.

HENRY E. STILGOE, m.inst.c.e..

City Engineer and Surveyor.

The Council House,
Birmingham.

September 3, 1913. (779>
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Minutes of Proceedings.

Highway
Improvement
in Ontario.

The latest annual report of

Mr. W. A. McLean, m.can.soc.

C.E., provincial engineer of

highways, Ontario, is one of

considerabile length and of more than usual im-

portance. The work of the Ontario Office of

Public Highways is partly educative and partly

administrative in character, including the

administration of the Act to Aid in the Improve-

ment of Public Highways, with supei-vision of

the county roads of the province, and the admini-

stration of provisions of an Act relating to tlie

examination and approval of specifications for

steel and concrete highway bridges.

Mr. McLean urges the importance of employing

experienced foremen and of keeping up an efficient

system of repair and maintenance, including the

ejnployment of length-men, supplied with the

materials and tools necessary for small constant

repairs. The system of constant repair, he con-

siders, " is the basis of the excellent road system

of France, Germany, England, New York State,

and wlierever good roads ai-e consistently sup-

ported.' It is pointed out that narrow tyres

are preferred by teamsters because wide tyres

become heavily clogged with mud on clay roads,

and beeause the narrow tyres travel more freely

in ruts, and do not strike so many stones; but,

the author points out, there is very little farm
teaming on earth roads while the mud is exces-

sively deep, and under other conditions the advan-
tages of wide tyres in preserving and compacting
the roads would greatly outweigh their own dis-

advantages or the convenience of narrow tyres.

We have not seen tho position stated so clearly

as it is in this report since the matter was dealt

with in our own pages some six years ago. In
the course of a study of some of the main points

in the developm.ent of motor traffic, Mr. McLean
points out that the sheering force exerted by the
driving wheels of a motor vehicle increases in a

higher ratio than that of direct proportion to the
speed. He puts it as tlie square of the speed,
but we do not think that this is correct, except
for quite a small range of high speeds, the ratio

being less than the square at low speeds, and
probably much more at very high speeds. It is

no doubt the case that the amount of wear is

very great on some roads when vehicles travel at
high speeds, and Mr. McLean considers that
" heavy cars travelling at a rate of 40 or 50 miles
an hour do excessive injury which cannot be pro-
vided for on ordinary country roads, at reasonable
cost, by any form of road construction as j'et

available." As regards heavy motor traction,
Mr. McLean is of opinion that a limitation of
wheel loads, decided upon now, would forestall
the introduction of heavy vehicles, and would
thus avoid individual hardship. He suggests a
limit of 4 tons per wheel, or, should investigation
justify it, a less weight which would be most de-
sirable in the interest of road maintenance.

This report is evidently intended to provide the

highway engineers of the province with such

guidance in piinciples and methods of road making
and maintenance as is specially needed in Ontario

at the present day, and the author makes frequent

references to the practice of the leading countries

of Europe and the more enterprising of the

American States. But the report goes much
further than this, and within well defined limits

it amounts to a short treatise on highway im-

provement, and the author has succeeded in com-

bining authoritative statement with adequate dis-

cussion in such a manner as to render it well

worth the attention of all road engineers who are

concerned with the construction or improvement
of highways of a definite rural character. That
portion of the report which deals with bridge con-

struction is especially interesting. Of steel

bridges the types preferred under the standard

specifications of the province are: For spans up
to 35 ft., rolled beams; for spans of 35 ft. to

90 ft., low trusses or girders; for spans of 90 ft.

to 200 ft., riveted high trusses; and for spans of

200 ft. to 300 ft., pin connected or riveted trusses

with inclined cords. Reinforced concrete bridges

consisting of a Hoor carried on beams have been
used for spans up to 40 ft. and 50 ft., and for

the same range of spans the type in which the

parapets are developed as through girders, con-

nected by cross girders, has also been used. Con-
crete arches and reinforced concrete arches have
been used for spans up to 125 ft. Mr. McLean's ex-

perience is that, with minor exceptions, wooden
bridges and stone arches are giving place to steel and
concrete. Careful directions are given as regards

the inspection of materials, the painting of steel

bridges, the construction of concrete and other

matters, and the report concludes with the Act to

Aid in the Improvement of Public Highways and
the regulations respecting highways issued by the

Public Works Department.

The Treatment
That the trouble encountered

in the use of moorland waters

„ ,. ,,, . is due to the corrosive gases
Soft Waters. i- i i .1 i.dissolved in those waters is no

new discoverj'. For many years considerable

difficulty was experienced owing to the plumbo-
solvent properties of supplies derived from gather-

ing grounds. Having decided that the chief cor-

rosive agent was carbonic acid gas, powdered chalk
was added with the most satisfactory results. We
have such instances as Sheffield and Bimiingham,
where the treatment has been in successful opera-
tion for some time past. It is therefore somewhat
surprising to note the very cautious manner in

which Mr. George C. Whipple draws attention to

the possibilities of improving the water supplies

of New England, which are derived from the
surface in many cases, and which appear to be
comparable to our own moorland supplies. It is

no doubt tru« that tho conditions in America
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tlifTor from tlioso at. home, but seeing tlial llievo

is apparently consideiable trouble Troiu load

poisoning, corrosion, and " red water plague," it

seems that Mr. ^Yhipplo would have beeu justi-

fied if his paper presented to the New England

Waterworks Association had contained some defi-

nite conclusions and recommendations. But, en

the contrary, he states that he prefere not to do

so on account of the many unknown factors in-

volved in the problem. A fuller account of this

paper is given elsewhere in these pages. The

possible disadvantages of the inetliod proposed

are given, and it will be obsei-ved that these have

all been dealt with by various authorities in this

country at different times. Mr. Whipple does

well to bring them forward, but none of tliem

seems to be of such serious importance as might

be gathered by a reader who was unacquainted

with existing results.

The cost of treatment with lime is a matter

which has often been faced where hard waters

have beeu softened. Dr. Houston, in suggesting

lime treatment for the flood watei-s taken into

the London reservoirs, has also given a great deal

of infonnation on the subject; while Mr. Whipple
himself quotes the economical results of water

treatment with chalk in this country, which treat-

ment is comparable to the lime processes under

consideration. The objection as to the increased

consumption of soap can only affect laundries

and certain manufacturing works to any degree

likely to cause trouble. This point, again, has

been dealt with very fuljy by Dr. Houston in a.

recent report. The possibility of the formation

of scale in boilers is a more important considera-

tion ; but, on the whole, a tendency to the forma-

tion of scale is probably much less costly than
wholesale corrosion. With regard to the possible

increase in the colour of waters charged with

vegetable matters, it seems that some additional

treatment would in such cases be necessary. On
the other hand, it may be urged that in any case

these vegetable matters ought not to be present

in a supply used for drinking purposes. That a

harder water might afl'ect. the health of the con-

sumer adversely is not supported by facts. Here,
again, we would refer to Dr. Houston's investiga-

tions. Without doubt the pioneers of the harden-
ing process for soft waters in America will have
to contend with the usual popular prejudice so

common also in this country. The soft water.

even when badly polluted, is often preferred to

the purer hard water, for the simple reason that
it produces a better lather with soap. The harder
water may also have a difi^erent taste. These
objections are true enough as far as they go, but
they have jiroved, as a general rule, to be insuffi-

cient to warrant the use of untreated moorland
waters at home, and the same will i>robably be
found to be the case in America.

* * *

P J
\\'e were j)reclu(led last v,r-k

Sand Dunes. 1>.V consideiations of space from
doing more than vei'y shortly

calling the attention of our readers to the hu-
portant series of articles on '* Coast Sand Dunes,
Sand Spits, and Sand Wastes " which we are
publishing. These articles, the first of which
appeared in our last issue, are from the pen cf
Mr. Gerald O. Case, m.s.e., the well-known autho-
rity on all matters relating to coast erosion, and
are illustrated by a very interesting series of
photographs. When it is remembered that the
coasts of Great Britain are to a very considerable
extent fringed willi sand dunes, and that if these
remain unfixed lay vegetation they are capable
of travelling inland at a comparatively rapid rate,

causing not oidy the devastation of large areas of
fertile land, but also the inland advance of high-
water line, it will be seen that the subject is one
of very great importance. Examples of the de-

vastation whicli is the direct outcome of the inland

movement of sand dunes are not far to seek. In

Cornwall, for instance, land and buildings, in-

cluding churches, have from time to time been

completely covered by blown sand, and afterwards

laid bare again by a further inland drift. Actual

erosion of the coast is a necessary consecjuence of

this inland movement unless the sand blown from
the foreshore is replaced by other sand brought
in by sea action or littoral drift. For example,
in 1839 the ruins of Eccles Church tower were
half buried in the sand dunes. By IS62 the sand
dunes had moved inland, so that the ruins were
on the shore between high and low water marks,
and they were ultimately destroyed hj the sea in

I89.'3. The causes of these movements of dry sand
are interesting and fairly obvious. Transporta-

tion is effected by the wind, chiefly bj- a rolling

motion along the surface, and in a les,ser degree

by the cari'iage in strong winds of particles in

suspension.

The actual rate of travel of unfixed sand dunes
has been found to vary considerably in ditlerent

localities, the extremes being a minimum of about
3 ft. per annum and a maximum of as ninch as

90 ft. It is now well recognised that the presence
of certain kinds of vegetation operates quite

efficiently to consolidate and fix sand dune, thus
preventing serious erosion of tl.e coast. It is

therefore important that stejjs should be taken
to prevent the wilful or ignorarit destruction of

this safeguard, and Mr. Case does well to call

attention to the fact that fliei-e is no Act of

Parliament at present in force to penalise the re-

moval of this vegetation on the East Coast,
although the sand dunes in several places arc the
only protection against, the encroachment of the
sea. The whole subject of the phenomena
attendant upon the formation and removal cf

sand dunes has not received as much attention as

it perhaps desen'cs. We therefore publish these
articles in the fullest confidence that they arc
well worthy of close 2ierusal, and in the hope that
they may result in a more extensive ?»doption cf

the thi-ee methods by which (as the author points

out) human industi-y can be applied to coast sand
dunes—namely: First, the actual formation of

a coast dune where coast erosion is taking place,

or in front of low-lying laud for reclamatioJi pur-
poses ; sex:oudly, the maintenance of the coast

protection dune when once formed, whether
naturally or artificially; and, thirdly, the recla-

mation of the landward dune area when the pro-

tection dune has been made secure.

The paper on " The Housing

""''problem"^
Problem and its Solution," which
was read bj' j\lr. Reginald Brown,

.M.iN't;T.c.L;.,the engineer and survej'ov to the Southall-

Norwood Ui'ban District Council, at the confer-

ence held by the Institution of ^Municipal and
County Engiaeers at Great "^'ai-mouth, was prepared
by the author with characteristic industry and
thoroughness. He proposed foLU" main questions,

with each of which we will deal shortly ; but
although at the outset he admitted that questions

of policy or economics were hardly appropriate foi'

discussion by the Institution, quite a considerable

portion of the paper was devoted to this aspect of

the subject. Nor must it be thought that we
mention this entirely by way of criticism, for the

crux of the housing problem is finuiii-i', that is to

say, the relationship between rent and wages.
What has to be done either by private enterprise or

bj' local authorities, either with or without State aid,

is to pi'uvide houses at such a cost that they will be
remunerative when let at an economic rent. The
first question proposed by Mi'. Bi-own for considei-a-

tion by the local authority was whether there is a

real demand for working-class houses in their

district. The answer to this will depend upon the
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rate of increase of population compared with tlie

rate of building by private enterprise, and upon the

character, lU'ban oi' rmal, of the district. It must
be borne in mind, however, that an increase of

population may be due to some temporal}' or

transient cause, in which case the error of embark-
ing upon an ambitious housing scheme must be

carefully guarded against. The next questions which
aiise are as to what class of the population is to be

catered for, and what class of accommodation should

be provided. Part III. of the Housing of the

Working Classes Act, 1890, empowers a local

authoiity to provide dwelling-houses, whether by
means of separate cottages, tenement-dwellings, or

lodging-houses. The last-named are of course only

suitable for the very pooi, and will not be required

in most districts. Assuming that provision has to

be made for working men and low wage earners,

either separate cottages or block dwellings will be

required, the former being undoubtedly preferable

wherever they are an economic possibility. Finally,

there is the financial aspect of the question, the

main principle being that the rents charged should
be on the one hand within the means of the intended
tenants, and on the other hand such as to make the

scheme self-supporting. In this connection a great

deal has been said as to the disastrous effect on the

financial stability of housing schemes of the excessive

cost of i-oad construction. If, however, this contention

is analysed in detail the conclusion is arrived at that

this is an unimportant matter when compared with
the cost of building and the price of land. Mi-.

Brown has hit upon a real difficulty in the case of a
low wage earner with a large family. Such a person
requires moi-e accommodation and at the same time
is least able to afford it. In these cases it is im-
possible to provide dwellings at an economic rent
unless part of the latter is provided by something
in the nature of a State subsidy. A discussion of

this suggestion would take us rather outside the
legitimate province of the municipal engineer, and
we are therefore content to leave it without comment.
Mr. Brown's interesting paper will be found else-

where in this issue.

Insect Life
In January of this year

we refen-ed (The Surveyor,

Sewage' Filters
January 3rd last, page 2) to

investigations which had been
made with regard to the influence of insect life

upon the iJUi'ificafcion of sewage in filters, by Mr.
H. D. Bell, manager and chemist at the sewage
disposal works at Stratford-upon-Avon. In a
late report covering the year ending March 31st
last details are given of further observations

made by Mr. Bell, and these were printed in detail,

together with other particulars fi'om his report,

in last week's issue. From these experiments and
from the observations previously made in con-

nection with these filters, it is apparent that the
insects in question have considerable influence

upon the efficiency of the filters, and it is inte-

resting to note that Mr. Bell has put this

knowledge to practical use by placing Poditra
taken from the footpaths around the filters upon
those filters where these insects appeared in small
numbers. It has not been necessary to fork or

rake over the surface of the percolating filters

for three years, and we gather that Mr. Bell

assumes that this very satisfactory result is due
to the work of the insects. Whether this is

altogether the case may be doubted by some,
but Mr. Bell is certainly doing his best to arrive

at the facts, and it would be well worth while
for other managers to make similar investigations

and publish the results for the benefit of their

fellow members of the Association of Managers
of Sewage Disposal Works. It would also be of

great ^•alue, now that the deodorisation treatment
of the sewage at Stratford-upon-Avon is fully

developed, if Mr. Bell would allow one of his

filters to work for a considerable period without

adding Podura to it, while continuing to supply
them to the other filters. A comparison of the

efHuents, and of the condition, of the surface of

these filters at the end of a period of, say, six

months would afford conclusive evidence as to

wliether Mr. Bell's assumption is correct or not.

The report in question contains other informa-

tion of interest. Although it deals with a period

in which the rainfall was one of the heaviest on
record, and there was a large amount of infiltra-

tion of subsoil water into the sewers, the greatest

volume delivered to the works in twenty-fom'

hours was still less than three times the estimated
daily dry-weather flo\\'. Then again, the results of

the method of deodorisation adopted for the pre-

vention of aerial nuisance appear to have been
highly satisfactory. In addition to this, the

eSects of the discharge into the sewers of a large

volume of the liquor from a gas holder axe

described in detail, and serve to indicate to others

what may be expected under similar circum-

stances. Altogether the report is extremely

interesting and valuable from every point of view.

Attention is once again drawn

Refuse Problem. ^° «>« «*^^"g« complications of

London government by trie com-
plaint of the Southwark Guardians with re; pect

to the refuse heap of the Camberwell Borough
Council at Champion Hill. It is alleged that the

Southwark Infirmary is infested with flies from the

neighbouring depot estalilished by the Camberwell
Borough Council upon a railway siding, and that

several deaths have been due to the nuisance thus

set up. The matter, it is understood, is being inquired

into, but it is surelj' among the curiosities of

municipal government that it should have reached

the stage it has, since both the infirmary and the

depot are established institutions. Common sense

would have suggested that the propinquity of an
infimiary and a municipal dust heap would have
been an issue settled originally by an appeal to some
common or independent authority in London. As
this does not exist, or if it does, is not invested with

power to intervene, it must now necessarily be
adjusted by an appeal to the law, or become the

subject of an official inquiry, with the probability

that the borough council w-ill have to devise some
other means of disposing of its refuse : and this

raises the question that there are many difficulties

connected with the disposal of the refuse of London
which only those who have to deal with it can

properly appreciate. The vision of a comprehensive
and systematised scheme of collection and removal
naturally rises in considering this subject, and it is

one which, we trust, will materialise not in the dim
and distant but rather in the neai' future.

* « *

Horse Shoe ,
^ntry forms for the Roads

„ ..... Improvement Association ilUU
Competition. , ^ , .... „

horse shoe competition are now
available, and can be obtained upon application

to the secretary to the Roads Improvement Asso-

ciation, Mr. Wallace E. Rich©, 15 Dartmouth-

street, Westminster, London, S.W. As no

entrance fee is being charged, applicants should

enclose a stamped addressed envelope. Very wide-

spread interest has been aroused in this competi-

tion, and correspondence and reports received

demonstrate very clearly that there is an urgent

need for an improved type of horse shoe to meet

modern road conditions. Evidence upon this

score has been received, not only from all parts of

the United Kingdom, but from the United States

of America, Australia, South Africa, and many
European countries. Upwards of 10,000 copies

of tlie details of the competition have been issued,

30 per cent of this number being in response to

individual requests received direct. Entries close

on December 31, 1913, but no formal entry will

be received before December 1st.
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Coast Sand Dunes, Sand Spits, and Sand Wastes.

By GERALD O. CASE, Consulting Civil Engineer for Coast Works.

Sand dunes, unless fixed either naturally or

artificially by vegetation, move inland in much
the same way as sand ripples, previously described.

The velocity of the inland travel of a coast dune

is the rate of advance of the crest, which takes

place by the accumulation of sand on the steep

lee slope. The supply is brought in two ways.

Firstly, by the rolling of coarse sand grains over

the crest; and secondly, by the deposit of part of

the flying sand caught by the eddy and not tossed

away again.

If the sand composing the dune is both coarse

and fine, the rate of travel is not proportional to

the strength of the wind ; for several sizes of sand

which a moderate wind will roll up the windward
slope will be whirled in intermittent suspension

by a strong wind. Only in the case of an old dime
containing scarcely any fine sand is the velocity

nearly proportionate to the strength of the wind.

The rate of travel of unfixed dunes varies very

considerably in diS^erent localities. The church

of Lege, France, had to be pulled down at the end

of the seventh century owing to the inland move-

ment of the sand dunes, and was rebuilt 2.\ miles

inland; 160 years aft-erwards it had to be moved
again, showing an inland movement of the dunes

at the average rate of 81 ft. per auuum.*
Before they wer? fixed b}' vegetation the dunes

between the Adour and the Gironde rivers, in

France, moved inland at the rate of from 16 ft.

to 90 ft. per annum, and in their progress buried

extensive fields and villages.

On the western coast of Jutland and Schleswig-

Holstein the inland movement of the sand dunes
formerl}' took place at the rate of from 3 ft. to 24 ft.

per annum, burying many buildings and much
fertile counti-y.

On the coast dunes at Eerste River, Cape Colony,

experiments were made some years ago to ascertain

the rate of inland movement of the unfixed dunes.

For this purpose six typical dunes were chosen,

and posts 10 ft. in length were fixed at ninety-one

stations on the tcis of the dunes. After eight

months the movement at cue station was found to

be 300 ft., but at forty other stations it did not
exceed 50 ft. Measurement taken after twenty
months showed a total movement of about 500 ft.

at two stations. From these experiments one of

the Forest Department officers estimated that at

the Blue Down Sands the mean inland movement
was at the rate of 80 ft. per annum.
At Cape Flats, from observations made by Mr.

Hawgood, it appears that there the annual rate
of inland movement of the unfixed dunes was 60 ft.

per annum. Obsen-ations were made at Port
Elizabeth on the rate of movement of two dunes
in 1898 and 1899, and these showed the rate of

inland travel to be about 50 ft. per annum.

DEVASTATION CAUSED BY THE INLAND MOVEMENT OF
SAND DUNES.

The inland movement of sand dunes has caused
in the past, and in fact is causing at the present
time, the devastation of enormous areas of fertile

land, and the dunes have buried in their progress
houses and in some places villages of considerable
size.

Sand Wastes in Great Britain.—In 1668 part of
Santon (Sand-town), Downham, between Brandon
and Thetford, in the county of Norfolk, was over-
whelmed by sand drift. In the course of a oentuiy
the sand travelled four miles, and covered more
than 1,000 acres of land.t

• W. H. Whei-ler, " The Sea Coast."
t rid* W. B. Woodward, p,g,s., " Geology of Eng'and and Wales.'

In Cornwall we find several examples of land

and buildings being overwhelmed by sand. At
Perran Sands the inland sand drift has buried

several square miles of undulating ground. Con-
stantine's Church, situate near Travose Head,
founded by St. Piranus, the Irish Bishop, was for

seven centuries buried in blown sand, but became
uncovered in 1835. The churches of Gwythian
and PeiTanzabuloe, Cornwall, were at one time
covered by blown sand, and were afterwards laid

bare by the further inland drift of the sand.* At
Kenfig, in South Wales, sand dunes now cover

the site of a village which in historical times was
overwhelmed by blown sand.

.'^and Wastes in Ireland.—Mr. J. R. Kilroe,

A,R,c,s,i., in a memorandum prepared for the

Royal Commission on Coast Erosion, states that

there are few of the many tracts of blown sand

met with around the north-west coast of Ireland,

where teuants of the adjoining cultivated and
pasture lands do not speak of some damage accru-

ing from ii;land sand drifts. In the past thirty

years much of the sand forming the dunes at

Mullaghderg, on the coast of the Rosses, North of

Dungloe, has been drifted away by the wind,

A range of high sandhills ci'osses the Gweebara
estuary at its embouchure. Formerly a stone

could be thrown from north to south across the

river mouth ; now the sandhills on the north side

in Dovey are rapidly reducing in width and

/e39

Fig 8,

—

Diagram Illustrating the Migration op
Dunes on the Kurische Nehhuxg,

(Crednor Elcmente der Geoloprie.)

height. On the south side the sand dunes used to
be up to 40 ft, in height, but are now not more
than 20 ft. high. The sand from these unfixed
dunes has been blown inland to the detriment of
the pasturage A ridge of sand dunes formerly
extended westward almost to the Island of Inish-
keel, near Pcrtnoo, west of Maas, upon which
island stands the ir.ins of a church. The sand
dunes are now about a quarter of a mile from the
island, which is accessible by a low strand at ebb
tide,

Rutland Island has been completely devastated
by sand drifts at no distant date, Loi-d George
Hill, in his book on Donegal, states that until
about 1806 this island was quite green, and had on
it a military station and some good houses,
A large accumulation of blown sand rests on the

southern slopes of the high ground forming the
promontory of Horn Head This sand is con-
stantly being drifted north-eastward, with the
result that the principal road entering the pro-
montory is sometimes rendered impassable. The
sand dunes have been lowered as much as 30 ft,t

Between Rosguill and Carrigart a large area
of land has been covered by sand blown from the
Campion sands. One little village has been com-
pletely buried under the sand, J
Sand Wastes in Scotland.—On the south coast,

of the Moray Firth there are extensive areas of

• W, Toplev, Sand Dunes and Blowing Sand, "Popular Science
Review," vol, siv.
t J, E. Kilroe, a.r,c.s.i,, Memoi-audum prejnred for Eoyal Com-

mission on Coast Erosion.
t Memoirs of the Geoljgicft! Surrey of Ire'ond, l*)!

"
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sand wastes known as the Culbin and Mavisfcon
Sands* The old Baronj- of Culbin comprised
an estate of about 3,600 acres, and was called the
granary of Mo -ay. Mr. Bain in hi.s booklet on
these sands says that if the estate had come down

in the sand, and for 4 miles in length and 2 miles
in breadth there is a great desert of sand consist-
ing of a succe,«sion of dunes up to 100 ft. in height.
Hugh Miller in bis -Sketch Book of Popular

Geology '' thus describes the sand wastes: '• I'have

Fig. 9.—Culbin Sand Wastes. Sand Dunes Advancing Inland.
The ridges and furrows of the formerly cultivated land are shown in the centre (Scottish Geolopcal Survey).

unimpaired to the present time its rental value
would be at least equal to £6,000 per annum. In
the centre of the estate st<x)d a large mansion
house, with e.xtensive grounds of shady tree.5 and

wandered for hours amid the saud wastes of this
ruined barony, and seen only a few stunted tufts of
withered bent, occupying amid utter barrenness the
place of what in the middle of the seventeenth

Fig. 10.

—

Culbin Sand Wastes.
(Scottish Geological Survey.)

orchards. There were sixteen farms and farm-
houses, and numerous small crofts and huts on the
estat-e. Now the mansion and farms are buiied

* G. Bain, " The Culbin Sands, or the Story of a Buried Estate " Sir
A. Geikie, " The Scenery of ScoHHud." H. Miller, " Sketch Book of
Popular Geoloj^."

century had been the richest fields of the rich
province of Moi-ay."
The inland movement of sand had to some ex-

tent gone on for a number of years, and was in
some measure due to the destruction of the vege-
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tation on the dunes; but in 1694 a great storm

drifted enormous quantities of sand inland with

remarkable suddenness. In time the sand corn-

fine powdery nature, and during storms clouds of

sand are raised from the tops of the dunes. Mr.
Bain states that " huge sandhills seem to disap-

FiG. 11.—CtLBiN Sand Wastes. Dkifiing of Sand ovee Damp Surface after a Heavy Shower of Rain.

(Scottish Geolo|?icsl Survey,)

pletel}' overwhelmed the mansion and other build-

ings. About 100 years ago a portion of the old

mansion-house was uncovered by the movement of

pear in a night of drift, and vast mounds are

heaped up afresh."

Wide stret-ches of drifting sands also occur on

1-10.12. ilAvi^iij.s Sam.j, ELtl^•^HIRK. Saxd DuKE.'i Moving Ixt.and and Overwhelming a Plant \tton
OF Scotch Fir

The flutogs at top of slope due to arrest of eand hy buried tops o£ trees (Scottish Geological Survey).

the dunes, but eventually it became covered again 1 the Aberdeenshire coast, and have buried consider-
by a fresh dune. able tracts. The road leading into Port Errol from
The sand in this district is stated to be of a very I the south has been frequently rendered impassable
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owing to the sand drifts, and houses on the sea

side of the road have been seriously endangered.

Sand Wastes Abroad.—In many places all over

the world large areas of coastal sand wastes have
been formed by the inland movement of sand

within the lifetime of their owners. At the head
of Lake Michigan the inland drift of the dunes has

covered a considerable area of fertile country.

In France there was formerly a very extensive

sand desert. Marsh, in his well-known work

Fill. 1.;;. _Mavi>tm\ Saxu-, Elginshire.

r tops of the buried fir trees marking the advance of the sand dunes (Scottish Geological Survey).

dunes. Cape Hatteras, Lake Michigan, and New
Jersey furnish a good example of the devastating
effect of the inland movement of dunes not pro-

perly fixed by vegetation. At Hatteras they have

' The Earth and Man,'' states that between the
Adour and Gironde estuaries the belt of sand
dunes varies from a quarter of a mile to 5 miles in

width, and covers an area of 240,000 acres.

Fig. 14.

—

Maviston Sands, Elginshire. Remains of a Fir Wood.
The sand dnne, after burying and killing the fir trees, has been shifted beyond it (Scottish Geological Survey).

buried houses and iilled up a swamp, although not
exceeding 70 ft. in height ; and it is probable that
the island to the north of Cape Hatteras will soon
be rendered uninhabitable. There are some places

ia New Jersey where orchards have been buried

It is not known historically when the sands

began to drift, but certain it is that they have

buried extensive fields, forests, and thriving vil-

lages. They have changed the course of rivei-s.

injuriously obstructed the natural drainage by
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choking up the beds of streams and forming pesti-

lential swamps of considerable area. Clave thus

describes the Landes of Gascony :
-Composed of

pur© sand, resting on an impermeable stratum

called alios, the soil of the Landes was for centuries

considered incapable of cultivation. Parched in

summer, drowned in winter, it producetl only

ferns, rushes, and heath, and scarcely furnished

pasturage for a few half-stan-ed flecks. To crown

its miseries, this plain was continually threatened

by the encroachnienls of the dunes. Vast ridges

of sand, thrown up by the waves for a distance

of more than 50 league.s along the coast, and con-

tinually renewetl, were driven inland by the west

wind, "and as they rolled over the plain they

buried the soil and hamlets, overcame all resist-

ance, and advanced with fearful regularity. The

whole province seemed doomed to certain destruc-

tion when Bremontier inventetl his method of

fixing the dunes."

Lavergne* estimated the area of the Landes of

Gascony at 1,700,000 acres. He states that when

the Moors were driven from Spain by the blind

cupidity and brutal intolerance of the age, they

demanded permission to establish themselves in

this desert, but political and religious prejudices

prevented the granting of this lil>erty. At this

pei-iod the Moors were a far more culti\ated

people than their C'hi'istian persecutors, and they

had carried m.any arts—that of agriculture espe-

cially—to a higher pitch than any other European

nation ; but France was not wise enough to accept

what Spain had cast out, and thus the landes re-

mained a waste for three centuries longer.

Between the Pyrenees and the Baltic many
fertile fields and houses have in the past l)een

buried in drifting sand dunes.

SAND WASTES CAUSED BY MAN's INTERFERENCE WITH

THE NATURAL GROWTH ON SAND DUNES.

In many places on the Continent sand dunes

have spont-aneously clothed themselves with forests,

and Marsh states that
'

' the rapiditj- with which
their surface is covered by various species of sand

plants, and finally by trees, where man and cattle

and burrowing animals are excluded from them,

renders it higlily probable that they would, as a

general rule, protect themselves if left to the un-

disturbed action of natural causes. ' Whether
this view is correct or not, certain it is that large

areas of moving sand wastes have been formed in

consequence of man "s destroying the forests

growing on the dunes.

In the Middle Ages a great pine forest bound
and securely fixed the sand dunes between Danzig
and Pillau. Vvheu King Frederick William I.

was short of nionev. a certain Herr von Korff
promised to replenish his impoverished exchequer
if he was given permission to remove the " use-

less " pine trees on the sand dunes. Permission
having been given, he cut down the whole of the

dune forests of Fi-ische Nehruug, which were in

Prussian territory. The King received 200,000
thalers, but the State suffered great injui-y, for

the wind immediately commenced to move the
bared sands, f
Documentary evidence seems to prove that the

dunes of Holland were clothed with trees until

after the Roman invasion. Old geographers
describe vast forests extending to the very loriuk

of the sea, the drifting sand dunes being first

mentioned by chroniclers of the Middle Ages, and
there is every reason to think that the formation
of the bare shifting dunes was due to the improvi-
dence of man. X
The dunes on the West Coast of Jutland were

at one time covered by forests. The subsequent
felling of trees resulted in the sand moving inland
and Ijui-ying a great extent of fertile soil. §

• "Economie EuroJe de l.i France," quoted hy Marsh.
t MuUer, " Dns Buch der I'fanzemveU."
t Marsh, " The Earth and Man."
§ Bergsce, " Reventloos Virkaomhed."

Cape Cod furnishes us with another example
of the devastating effects of sand drift following

the destruction of vegetation. Over 1,000 acres

in this neighbourhood was at one time enclosed

and planted with beach grass. The gates of the

plantation, however, were left open, and cattle

destroyed the grass. As a result the sand

commenced to drift away, and in places the sur-

face was lowered to a depth of 10 ft. * The
Landes of Sologne and of Brenne were once com-

posed of a forest of 1,200,000 acres. Subsequently

the trees were cut down, and the Landes relapsed

into their primitive condition of a barren sand

waste. Measures were afterwards taken to re-

claim them again, t

The sand dunes at Eosepenna, Ireland, are of

special interest, as their histoiy illustrates the

advantage of planting marram grass to fix sand

wastes, and the disadvantages attending the dis-

turbance of vegetation on sand dunes. Prior to

1850 these sand dunes were in a very unstable

condition. About that time the late Earl of

Leitrim planted some hundreds of acres with

marram grass which effectively fixed the sands.

The contrai-y effect found illustration in the pre-

vious century when Lord Boyne built a house on

the dunes and attempted to till and to cultivate

the then stable sands. The disturbance of the

grass resulted in the sand drifting to such an ex-

tent that after a time only the chimneys of the

house could be seen above the sand desert.

Between Belfast and Warrambool, Victoria, the

coast dunes, when settlement first took place, and
for some years afterwards, were covered v.ith vege-

tation. The she oak iCasiiariiui) and honeysuckle

{Bankxiit) grew in abundance. Afterwards the

t rees wei'e cut down, and as a result the bare dunes

drifted inland. %

The destruction of vegetation on the Culbin
dunes has already been mentioned as one cf the
causes of the fonnation of the Culbin sand wastes.

In 1695, in consequence thereof, an Ac-t of

Parliament (William I. and Mary, c. 30), applying

to Scotland, was passed prohibiting the pulling of

bent, juniper, or broom, to which cause it assigns

the sand drift. §

In other countries laws have been pa.ssed to pro-

hibit the destruction of vegetation on sand wastes.

In 1539 a decree was passed by Christian III. of

Denmark imposing a fine on anyone found guilty

of destroj'ing certain kinds cf sand plants on the
west coast of Jutland. This law was re-enacted

and made more comprehensive in the year 1558.

In 1559 the inhabitants were required by Royal
Rescript to do their best to check the sand drifts.

In 1826 an Ordinance was passed prohibiting
the cutting of bushes or brushwood on the coast

sand dunes in the neighbourhood of Port Elizabeth
under a penalty of from £2 to £5, the object of

this Ordinance being " to pi'event the loosing and
drifting of the sand over the adjacent country."
The Port Elizabeth Harbour Act of 1872 also pro-
hibited the uprooting of trees, bushes and fibrous
rooted plants from the coast sand dunes.

EROSION OF THE COAST RESULTING FROM THE INLAND
MOVEMENT OF SAND DUNES.

In places where the sand blown inland from the
foreshore is not replaced by sand brought in by sea
action or littoral drift, the erosion of the foreshore
naturally takes place, the inland movement of the
sand dunes being followed by inland movement of
high-water mark.

In 1839 the ruins of Eccles Church tower were
half buried in the sand dunes. By December.
1862, the sand dunes had moved inland, so that
the ruins were on the shore between high and low

• Dr. Dwjght, "Travels "

t E. About, " Le Progics." and Marsh, " The Earth and Man."
X T. E. Bawlineon. c.E., " Philosophical Transactions, Eoyal Society

of Victoria," vol. siv.

§ Dr. Rampini, " History of Moray and Nairn."
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water marks, and were destroyed by the sea in

1895.

The inland movement of the neglected sand

dunes in the middle of the eighteenth century re-

sulted in serious erosion of the island of Syet (on

the west side of Schleswig). The church of the
village of Rautum had to be dismantled, having
been covered by the drifting dunes, and when they
had moved further inland the foundations were
washed away by the encroaching sea, which was
eroding the coast at such a pace that fifty years

afterwards the site of the church was nearly 900 ft.

seaward of the shore line.*

The sand waistes which formerly existed on the

Gascony coast of France have been previously

described ; there the supply of sand brought on
to the shore by the sea was not sufficient to com-
pensate for the sand moved inland from the fore-

shore b)' the wind, and consequently erosion of

the coast and the inland movement of high-water
line took place simultaneously with the inlanrl

movement of the dunes.

The ruins of the ancient town " Novio Magnus,"
which was situated opposite Soulac, w^ere visible

on the shore at low water in the sixteenth century.

The erosion at the Pomte de Grave between 1830
and 1842 was about 200 yds., the lighthouse there
having to be moved inland three times.

f

(To he continued.)

A HALIFAX VACANCY.

THE QUESTION OF PROMOTION.

The Halifax Highways Committee at the last meet-
ing of the town council reported the resignation of

Mr. Eastwood, assistant in the borough engineer's
department, on his appointment at Sowerby Bridge,
and their decision to advertise for a successor. The
matter was the subject of an interesting discussion,

the following account of which is extracted from the
Halifax Evening Courier ;

—
Councillor C. F. Spencer asked if there was no

member on the staff fully qualified to be promoted
without advertising.

Councillor Biocksbank, rliairman of the committee,
stated that he had had no notice of the question.

Councillor Spencer pvoiested that notice was not
wanted for the sunplest questions. It was ridiculous

to burke the work of the council by taking such an
attitude. Surely the chairman of the committee must
know whether there was anyone on the staff competent
to accept the position or not.

Councillor Brooksbank said that it would be open
for anyone on the staff to make application for the

situation through the advertisement.
Councillor Spencer urged that the rudimentary

principle was that if they had a man on the staff

capable of promotion, such man was promoted with-

out advertisijig for an outsider.

Councillor H. Clay was of opinion that there had
been too much of that kind of thing. It was, he
considered, a bad thing to confine appointments to

their own staff. He supported the throwing of the

situation open to competition.

Alderman Brearley, as chairman of the Improve-
ment Committee, jointly concerned in the question,

assured the council that the fullest consideration would
be given to every application, whether the applicants

were members of the present staff or outsiders.

Councillor Broadley was certain that in any well-

ordered business establishment, if a vacancy occurred

the management would look round to see if there was
anyone they could promote from their own men, for

the advantage they had in local knowledge.
Councillor Taylor remarked that, had Councillor

Brooksbank stated that the committee had looked
round, and found there was no one competent, he
could have supported their decision to advertise the

vacancy. The situation being, however, as it was, he
could not. Not more than two months ago they

advertised, scoured the country, and brought into the

engineer's office three young men. They had the

credentials and testimonials of these men, they had
had experience of them, and the committee should know

• Audieseu. " Om KJitformationen."
t Marsh, " Earth and Man."

whether they were fitted to succeed to the vacancy
or not. Their staff would be encouraged to do better

work if they saw the possibility of promotion, with-

out having to make application through advertisement,

on a vacancy occurring.

Councillor Lightowler urged that if they were
going to bring in outsiders for the jobs at the top,

there was going to be no chance given for the young
men undergoing training at the technical college.

Councillor Dr. Branson observed that, although on
the committee, he did not know the ability of the

men on their own staff. He was prepared, however,

to consider carefully evtry application for the position

sent in. One strong objection he had to lifting a

man up simply because lie was in the office, was that

it introduced the possibility of personal favouritism.

The man selected, whoever he might be, would be

satisfied to win through merit alone.

Councillor Brooksbank stated that, now that JVIr.

Eastwood was leaving, they had in the engineer's

office eight qualified assistants, five of whom had been
with them only three months. It was fairest, he
thought, to give everyone a chance of making appli-

cation for the situation. They could not take a man
who was an architect and put him on surveying and
road-making, but they must have a man adapted for

the work they lequired him tor. As to taking men
from the technical college, Councillor Lightowler

could scarcely be aware that, before they had any
chance of going into the engineer's office they must
have served articles for three years.

Councillor Lightowler : I didn't say take men direct,

I said you didn't give men training at the technical

college a chance.
Councillor Lightowler : I didn't say take men direct

;

men who had only been with them three months,

they had not, as yet, had sufficient opportunity to

judge of their capabilities for the position.

Councillor Spencer : What about those you will have

to decide on in five minutes?
A vote took place, with the following result :

—

For referring the minute back, twenty ; against,

twenty-seven.

Talbot Cars.—The most valuable trophy offered in

motoring competition has just been won by a Talbot

cai-. This is the Duulop 200 Guineas Challenge Cup,
tlie principal prize in the Rosslare Speed Trials pro-

moted by the Irish Automobile Club on September
.')th and Gth.

Heating and Lighting.—At the congress of gas light-

ing to be held on October 29th next, under the presi-

dency of Prof. Weardale, papers dealing with various

Ijrobiems of heating and lighting will be read by
Prof. Vivian Lewes, Prof. W. A. Bone, Mr. Leon
Gaster and Mr. T. Tliorne Baker.

Tests of Wood for Paving Blocks.—The Cambridge
School of Forestry has, with the aid of the Develop-

ment Commission, inaugurated a scheme of laboratory

research work upon the mechanical properties and
physical durability of British timbers, and to assist

in the objects aimed at the city engineer of Norwich,
Mr. A. E. Collins, m.inst.c.e., has offered to make tests

of the practical value for street paving purposes of

different woods and preservative processes, while the

Great Northern Railway Company have offered to con-

duct experiments with wood thought suitable for

sleepers. It is hoped thus to obtain reliable informa-

tion as to the relative value for outside work of British

timbers in comparison with woods imported from
abroad.

Condition of the Tame.—Mr. H. J. Clarson, surveyor

to the Tamworth Rural District Council, has prepared

a report on a recent inspection of the rivers Tame and
.\nker, so far as the streams concern the Tamworth
Rural District. He has inspected the Tame for a dis-

tance of 12 miles—from Kingsbury to Comberford.

Between Kingsbury Mill and Fisher's Mill, Middleton,

he says the water is clearer than he has seen it for

the last thirty-five years, and with the exception of

one island of deposit near Kingsbviry Mill, which has

been there for years, the absence of mud banks is re-

markable. There is no deposit whatever between
Kingsbury and Fisher's Mill in the centre of the river,

the bottom consisting chiefly of clean, washed gravel,

and the depth of water varying from 3 ft. to 7 ft. Re-

membering tlie state of the river at the time when
proceedings were commenced against the Birmingham
Drainage Board, in 1899, and its vastly improved con-

dition now, Mr. Clarson thinks the Tamworth autho-

rities may fairly be congratulated on the practical

results of the litigation.
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THE REMOVAL OF CORROSIVE PROPERTIES

FROM WATER.

The Enyiiueriiig li'ecord of New York contains the

abstract of a paper by Mr. George C. Whipple, pre-

sented to the New England Waterworks Association,

which paper is to be discussed at their convention

in September.
It is shown that the efforts made in the past to

prevent corrosion of water pipes have been devoted
chiefly towards improving the quality of the metal
or to providing protective coatings to the interiors

of the pipes. On the other hand, there is another
way in which the difficulty can be dealt with—viz.,

by removing the corrosive gases which cause the

trouble from the water. Carbonic acid gas and
oxj-gen have each a very destructive influence on
metal, and if these corrosive agents can be removed
or neutralised the life of the pipes will be greatly
prolonged. While the removal of oxygen from the
water is difficult and expensive, it is also considered
generally undesirable. On the other hand, the re-

moval of the carbonic acid gas may lie accomplished
easily by the addition of lime or soda and by
aeration.

DISADVANTAGES OF SOFT WATEK.

Very soft waters produce lead poisoning and iron
rust. " The primary active agent in causing water
to attack lead jjipes is dissolved carbonic acid gas,
dissolved oxygen being an important contributory
factor." Certain chemical constituents, such as
lime, exert a deterrent influence. Investigations
.show that in no case is a large amount of lead found
in water which has a hardness of more than 50 parts
per 1,000,000, and very seldom when the hardness is

more than 25 parts per 1,000,000. The solution of
the problem of lead poisoning in New England Las
been the abandonment of lead pipes, while in
England the difficulty lias been overcome by le-
moving the carbonic acid from the water through
the addition of powdered chalk.

PKACTICAL RESULTS IN ENGLAND.

Powdered chalk has been added to the soft waters
of municipalities in England for some time past;
this chalk unites with the dissolved free carbonic
acid and forms calcium bicarbonate. At Sheffield
from 15 to 30 parts per 1,000,000 of chalk are applied
to the water, at a cost of about 2s. 2d. per 1,000.000
gallons. At Birmingham the amount of chalk added
is a little less than 1 grain per gallon, and the hard-
ness of the water is increased from 25 to 35 parts per
1,000,000. It should be noted that the result of the
combination of the chalk and the carbonic acid gas
—viz., calcium bicarbonate—remains in solution in
the water.

PREVENTION OF RUST THOTJBLES.

The advantages of neutralising the free carljonic
acid gas in the very .soft waters of New England
would be the prevention of lead poisoning, and also
the prevention of corrosion and tuberculation in
water mains, together with the "red water plague."
Thus galvanised wrought iron and steel service pipes
could be used under conditions where more expen-
sive pipes have now to be used.

POSSIBLE DISADVANTAGES.
Mr. Whipple is careful to point out the possible

disadvantages of the treatment of water with lime
The cost of the water would be slightlv increased.
In England this extra cost is said to be 'from 2s id
to 2s. 6d. per 1.000,000 gallons for the chalk process,
ihe slight increase in the degree of hardness would
result in the increased consumption of soap forma-
tion of scale m boilers, a slight increase in the colour
of surface waters charged with vegetable matter
and possibly a slight deposition of lime in the i^ipes
It too much lime were used. There is, however ro
reason to believe that an increase of hardness ofirom 10 to 20 parts per 1,000.000 would be injurious
to the water drinker.

TREATMENT WITH LIME IN AMERICA.
While in England chalk occurs as a natu-al de-

posit, and is therefore cheaper than lime, in New
i-ngland it would be mor& economical to use limethe amount of carbonic acid present in mo.st of the
surface-water supplies of Massachusetts is .supposed
not to exceed 5 parts per 1,000,000 as a general rulethough in ground waters larger amounts are found

To neutralise 1 part per 1,000,000 of carbonic acid

gas with lime increases the hardness 114 parts per

1,000,000, but actually the increase would probably be

50 per cent greater, owing to the impurity of the lime

and to some of it being air slaked. Hence the treat-

ment to neutralise the carbonic acid in ordinary

surface water would theoretically increase the hard-

ness by 3 to 5 parts per 1,000,0«). W'ater that con-

tained 5 parts per 1,000,000 of carbonic acid gas

would require 26-5 lb. of lime per 1,000,000 gallons,

or 31-2 lb. of commercial lime containing 85 per cent

of available CaO. Also lime containing relatively

small amounts of magnesium would be needed in

order to prevent the increase of a troublesome ele-

ment in water. The method of applying 'he lime

after water slaking by means of a dry feed appa-

ratus, such as is used in mechanical filter plants, is

advocated. The lime treatment might also tend to

check the growth of alg£e in reservoirs, as the limi-

tation of carbonic acid would tend to prevent these

growths.
THE INFLUENCE OF ALUM.

It is pointed out that when alum is used to pro-

duce coagulation, the amount of carbonic acid gas

thus added to the water is 6-8 parts per 1,000,000 for

each grain iier gallon of alum added, or 4'8 parts per

1,000,000 for each 100 lb. of alum per 1,000,000 gallons

of water. This substantial increase, it is urged, is

the principal cause of the increase in corro.iion of

mechanically filtered water. Alum coagulated waters

thus form a sijecial cjse. Sodium carbonate, or
" soda ash," is sometimes used to neutralise the

dissolved carbonic acid. Its use possesses S'.ime

advantages over lime, when both are applied ps a

solution, for soda is more readily soluble than lime,

and does not increase the hardness of the water, but
a larger quantity of the chemical is required than
is the case of lime, as sodium carbonate itself con-
tains some carbonic acid. Tliis, together with the
fact that its cost per pound is greater, makes it

more exijensive to use, and with the dry-feed appa-
ratus the principal advantages of soda over lime
vanish.

AEHAIION.

When large amounts of carbonic acid gas are
present in water it is possible to reduce them greatly
by exposing the water to the air, because the amount
of carbonic acid gas present in the water is in ex-
cess of its saturation, so that when the water is

exposed in a thin film a natural reduction of the
carbonic acid gas will occur. Thus when the amount
of dissolved free carbonic acid gas in water exceeds
5 parts per 1,000,000, making its treatment with lime
expensive, aeration becomes useful. The removal
of the carbonic acid gas by aeration is 50 per cent
more in summer than in winter. The loss of carbonic
acid gas depends upon the time of exposure. It has
lieen found that supersaturated drops of water re-

quire about 15 seconds completely to discharge their
excess of carbonic acid gas. An expo-sure of 2

seconds' duration in warm weather should reduce
the amount of carbonic acid gas about 5 varts per
1,000,000. It would, in the author's opinion, be pos-
sible to combine aeration by fountains or sprays
with lime treatment, or to prolong the exposure of
the water to the air by allowing the water to fall

through holes in a series of trays, or to trickle
through beds of broken stone. No definite conclu-
sions or recommendations are given in this paper
on account of the many unknown factors involved
in the problem.

Railless Trolley Cars.—The Board of Trade have
declined to sanction the proposal to run double-deck
cars on the Brighton and Hove municipal railless
trolley system.

Municipalities to Acquire Companies' Tramways.

—

The Bristol, Dublin and Greenock Corporations are
each proposing to take over the tramways in their
respective districts at the approaching expiration of
the period prescribed in the Tramways Act, 1870.

What is a Dangerous Gradient for Tramways?—
Mr. Adamson, the engineer and brake specialist of
the Metropolitan Electric Tramways Company, when
giving evidence on their behalf at the inquiry foUow-
ing the accident to a traiucar which failed to" respond
to the brakes, and ran away down the hill at the
Wood Green entrance of the Alexandra Palace, ex-
pressed the opinion that "any hill with a gradient
between 1 in 9 and 1 in 14 must be regarded as dan-
gerous."
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Institution of IVIunlcipai and County Engineers.

TOWN PLANNING CONFERENCE AT GREAT YARMOUTH.

Tlie following was among the pajjeis considered at

tlie town planning conference held in connection with

llie recent annual meeting of the Institution of Muni-
cipal and County Engineers at Great Yarmouth:—

THE HOUSING PROBLEM AND ITS SOLUTION.

By Reginald Brown, m.insi.c.e..

Engineer and Surveyor to the Siuthall-Norwood Urban District

Cn^cil.

It will first of all be advisable to state clearly wliat

is understood l)y "housing." Surely such a term

embraces proper accommodation for all classes of

human beings, no matter wliat their social status may
be, and it is perhaps luifortunate that the word, to

many lay minds, simply extends to cheap houses for

the working class, and does not embrace dwellings

for either the middle class or those unfortunate in-

dividuals who have not even reached the standard

of the British working man. There can. however, be

no clas.ses so far as municipal engineers are concerned',

and we have to deal with the matter from the very

broadest standpoint. " Blood is thicker than water,"

and "the housing problem is one for consideration

without reference to class." The author would prefer-

ably refer to the matter as decent and sufficient house
accommodation for all classes. All we want, after all,

in this life is a "home," and a "home" is just as

much a right to the honest working labourer as to

those more fortunately placed in so far as this world's

goods are concerned. This is surely common sense

and humane.
A " home " has, however, different meanings to

different minds. Some individuals have been brought
to believe in big establishments, others, through in-

ability, have to be satisfied with more modest sur-

roundings, while others, again, have to be content
with bare accommodation, and very poor at that. But
here, at the outset, we are met with a difficulty. A
man with a large family, while requiring greater ac-

commodation, cannot afford to pay so much in hou.se
rent as one who has no family, and this rule applies
in every station of life, but more forcibly to that in

which the earning capacity of the breadwinner is low
coupled with the expenses incurred by him by reason
of his occupation. Thus, a clerk with a similar wage
to a manual worker, and with a similar family, is at
greater expense by reason of his occupation than, say,
a bricklayer's labourer.
However, all such cases have to be met in solving

the house problem. The very first consideration,
therefore, to be given to the question is: What can a
man afford to pay as house rent (not including out-
goings incidental to house-keeping)—house rent pure
and simple ? Rates and taxes are, and should be,
included, because each and every one participates in
the expenditure, causing the making of rates and
taxes, and each should bear his share of the bmden.
But this statement requires qualifyincr iiia.-inuch as

tlie lower-rated houses cannot bear the proper propor-

tion of expenses due to municipal and poor law pur-

])0.ses. It has been said—the author cannot here give

the authority—that every house under a rental of £30

jjer ann\nii, including rates, is a loss to any district

in which they are erected, but as a general statement,

not applicable, of course, to every district, the follow-

ing estimate may be given:—
A house rented at £oO would be. rated at, say, £24.

and if the total rates are 8s. in the £, the annual
income from such a house would be £9 I2s. Does this

pay the expenses incurred by reason of the house
l)eing in a particular district ? For the purpose of

this paper it is unnecessary to answer this question;

hence the author leaves it to the memViers to calculate

for themselves what the effect would be in their own
district (£30 per annum represents about lis. 6d. i)er

week). For the purpose of " housing " by local autho-
rities—so far as the so-called "middle class" are con-

cerned—those who can afford to pay a reasonable rent

may be ignored if this means a rent, including rates

and all outgoings incidental to renting a house, not
exceeding one-sixth of their wages or salary ; the diffi-

culty arises when the wages are less than the income-
tax limit (£160), and even this, on the one-sixth basis,

will not permit of a rent exceeding Us. per week.
How many, or how few, are earning £3 per week ?

Thousands and thousands of working men and clerks

and others are earning less than this, and the author
suggests that it is for persons with an income less

than £3 a week that the "housing question" ought
to be considered; and here again the que.stion is com-
[ilicated by the fact that the wages on the one hand,
and cost of building, cost of land and other things

on the other, vary; the rent chargeable also varies.

In some districts where councils have erected houses

a limit of £2 per week is put on the earnings of

persons available for such houses, and this, on the

one-sixth basis, represents about 7s. per week. The
first question, then, to answer is the rent which can
reasonably be expected to be paid according to the

average earnings in a particular district. This insti-

tution can, however, only consider the question from
a local authority point of view, and the following

points should have attention:—
(a) Whether there is a real demand for working-class

houses in their district.

(ii) What class of the population is to be catered

for.

(c) What class of houses and the accommodation
should be provided.

(d) The financial aspect of the question.

(a) Under this heading the real demand will depend
upon the rate of increase in population compared with
the rate of building by private enterprise, and whether
the district is virban or rural in character.

(b) By this is meant whether the very lowest class

or the genuine working class is to be provided for,

and, if so,

(r.) What should be the nature of the accommodation
provided. This includes a consideration of cottage or

tenem.ent dwellings or lodging houses.
(d) This is the crux of the question, as any scheme

undertaken should be self-supporting, and should not,

by loss in rent or rates, be a burden on the other

ratepayers.

All these questions will require different answers in

different towns, but the following notes may be of

use:—
(a) The demand for houses of a reasonable rent is

apparent where the increase in population exceeds the
number of houses erected ; but it nnist not be forgotten
that the increase of population may only be transitory,
due to the increase in labour required in the construc-
tion of particular works—such as railways and the
like—the close proximity of new factories to the dis-

trict, although not within the district. In the case of

transitory work it would certainly not be wise to

launch into a big scheme, inasmuch as when the works
are completed the population would resume its normal
aspect, and many houses, if erected, would become
empty. The second point, as to factories, however,
requires a little thought. A local authority is, surely,
only bound to provide accommodation for the working
classes of the district in the district, and the absence
of houses in those districts in which factories spring
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into being quickly renders, for a time at least, an

overflow of population in those districts adjoining in

which there are a certain number of houses, but which

of necessity become tenanted by two families for the

want of otiier accommodation, and it is questionable

whether it is the duty of local authorities to provide

houses for working men who do not carry on their

labours in the district itself, but use it for a dormitory

only, as when a sufticient number of houses are erected

in tlie districts in which the factories are situate it

would naturally follow that the workman would move

into these houses so as to be near his work, and so

render the efforts of a local authority and private

enterprise to a certain extent negative. This does

not. of course, apply to every district, because cheap

means of transit and other causes mean the advent of

more people.

There must of necessity be some reason why work-

men choose a particular place for residence, although

not working within that district. The first reason

appears to the author to be £ s. d. A workman has

only a certain wage, and if he is to bring up his

faiuily respectably has only a certain portion of his

weekly wage which he can afford to spend in rent.

The matter thus depends upon the wages the man
receives.

In normal times it may be taken that if there is a

greater increase in working-class population than in

houses erected there is a " want " which ought to be

supplied; as this want is not being supplied by private

enterprise what are the reasons ? This is another

question that requires an answer. The author could

give some reasons, but they would not be relevant

to a paper before this institution.

One reason, however, that might be given is that,

owing to the value of land in the centre of large towns

and the .greater railway and road facilities at the

present day, factories are built in the districts on the

outskirts of the larger towns or in pro-s-incial towns

where land in cheaper, causing an influx of labour

which eventually accentuates the housing difficulty.

Thus in many urban districts the influx of labourers

from this cause alone causes a competition for vacant

houises, and unless the supply is quite equal to the

demand the rents go up and the local residents suffer.

In rural districts the question appears to be more
acute owing to the low rate of wages paid, and here

we find many existing unsatisfactory cottages occupied

by families "who are able and willing to pay a higher

rent if they could obtain better houses, and even in

this case, when the houses become vacant, there is a

competition with artisans from adjoining towns who
are desirous of getting more elbow room and more
fresh air, and cottages at a lower rent than he is able

to obtain in the larger towns. This gives rise to a

rent which is economically impossible to rural

labourers. Many rural districts in the country have
large farms without cottages or with an inadequate
number, and there will be some who will say that if

each farmer provided a sufficient number of cottages

for the whole of the labourers employed on his farm
the " housing question," so far as the rural areas are

concerned, would be solved. The argument carries

great weight, but, to carry it to its logical conclusion,

if every employer of labour—factory ow-ners and others

—erected a sufficient number of houses for the labour
employed by them the " housing question " would also

be solved in urban districts ; but this arrangement
would, the author believes, be opposed in many
quarters, as it embraces the principle of "housing"
forming part of a man's wages. The whole question
bristles with difficulties, and the more one studies it

the more disheartened one becomes. The first ques-
tion to settle is, therefore : Is more accommodation
needed ? And, if this is proved, then what is the best
course to adopt, failing private enterprise ? . . .

So far as local authorities generally are con-
cerned this resolves itself into two heads. Shall
provision be made in the form of lodging-houses
occupied by a class not members of the family, all

sharing a common room for meals, or shall provi-
sion be made only for working men and low-wage
earners ? In the majority of instances the latter is

the only course adopted, but in the large centres of

industry the former may also have to be tackled.
Our clause (r) asks for a consideration of the class
of houses and the accommodation which should be
provided, and one cannot do better than refer to

the memorandum issued by the Local Government
Board in January. 1903, on the matter. Tliese were
the general regulations of the Local Government
Board until recently, but owing probably to the
experience gained in the provision of such houses by

local authorities, and the need foi- " fatherly " sug-

gestions, the board has recently issued a memo-
randum dealing with the jirovision and arrangement
of working-class dwellings. It is such an admirable
document that the author does not hesitate in giving

the memorandum in detail.* It will be noticed

that cottage tenements are more' particularly re-

ferred to. . . .

One cannot refrain from referring to what ro
doubt are the largest schemes carried out under
Part III. of the 1890 Act—viz., those carried out by
the London County Council in the districts of

Tooting, Tottenham, Croydon, and Hammersmith,
the plans, elevations, &c., of which appear in a

recent valuable publication by the County Council.

TOTTEBDOWN FIELDS ESTATE, TOOTING.

The estate is 38J acres in area, and cost £1,150

per acre, the total cost being £44,238. Some 1,229

cottages and four shops have been erected, contain-

ing 1,261 tenements, and on the usual basis of two
persons to a room the cottages accommodate 8,788

persons. The factors which governed the planning
were economy of land and of road construction by
limiting the frontage of the plots to narrow widths
and the avoidance of extensive back projections.

The cottages are two-storey, and planned in terraces

of not more than twenty cottages, with open spaces
between each terrace of 12 ft. to 20 ft. in width.
They are set back 5 ft. to 15 ft. from the road. The
number of cottages built per acre is 31-81, and the

average cost was as follows: Five-roomed cottage,

£282 17s. ; four-roomed cottage, £240 14s. ; three

rooms and box-room, £225 17s. ; three-roomed cot-

tage, £190 13s. The road works cost £35,395, land
£44,238, building (including administration block
and four shops) £318,798, or a total of £398,431.

There are forty-eight two-roomed tenements, 833 three
rooms (208 of which contain a small additional room
and are reckoned as accommodating seven persons),

205 four rooms, 175 five rooms. The kitchen-scul-

leries are not counted as a room in these figures.

The rents charged are as follows : Two rooms, 6s. 6d,

per week ; three rooms, 6s, 6d, to 9s. ; three rooms
with small additional room, 9s. to 10s. : four rooms,
9s, to lis.; five rooms, 10s. 6d. to 13s. 6d. ; and the

gross annual rent on March 31, 1912, was £29,341 4s.

WHITE HART-LANE ESTATE, TOTTENHAM,

The estate to be developed is 177 acres in area,

and the cost per acre was £400 ; 48} acres have been
laid out for development. Cottages are erected on
about 33 acres, while 3i acres have been laid out
as an estate garden ; 886 cottages have been or are

being erected, and the majority are fitted with baths.

Administrative buildings and a small meeting hall

for the tenants are to be erected. It is expected
that the estate will carry as a whole some 25'05

houses per acre, and the total number of persons of

the working class to be provided for is 19,722, The
average cost of the cottages is : Five-roomed cot-

tages, £245 ; four-roomed cottages, £225 ; three-roomed
cottages, £175. The cost of land and road works,
including laying out of estate garden, is £151,070;

the cost of buildings, £564,372; or a total of £715,442;

of which the administrative buildings and meeting
hall cost £4,500, There are 224 three-roomed tene-

ments, 273 four-roomed tenements (one containing
a small additional room), 236 five-roomed tenements

;

a total of 733 at present (153 more are being or are

about to be erected). The weekly rents are as fol-

lows: Three rooms, 6s. 6d. to 8s.; four rooms, 8s. 3d.

to 8s. 9d.; five rooms, 9s. 3d. to 13s.; or a gross
annual rent of £17,461 12a.

NOBBtJKY ESTATE, CBOYDON.

The estate consists of some 28^ acres, and the cost

was £14,600. About 16i acres have been developed,
and some 472 cottages erected, twenty-nine to the
acre, and also six shops have been provided; the
gardens in the rear have 500 sq. ft. The average
cost is as follows : Four rooms, £264 ; three rooms
and box-room, £231 ; three rooms, £221 10s, The
land and road works cost £43,394 ; the buildings
£179,641, including six shops; or a total of £223,035,

There are 224 three-room tenements (^85 of which
contain a small additional room), 177 four rooms, 48

five rooms. The weekly rents are as follows : Three
rooms, 7s. to 8s, 6d, : three rooms, with small addi-
tional room, 8s, 6d,; four rooms, 8s, 6d. to 10s. 6d.;

* The Memoraninra in (jnestion, to{?etber with the plans which ac-
companied it, was given in our issue of April 4th last.—Ed. Survetor.
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five rooms, 10s. 6d. to lis. Gd.; and the gross annual
rents amount to £10.490 14s.

OLD OAK BST.ATE, HAMMERSMITH.
The council on this estate have a scheme in hand

for enabling tenants to purchase leases of their

houses. The estate consists of about 46} acres, and
the cost was £19,.385. Some 14 acres have been ear-

marked for immediate development, on which will

be erected 333 cottages and cottage flats, and five

shops ; of the cottages 42 will be of five rooms, 27 of

four rooms and a box-room, 92 of four rooms, 23 of

three rooms and a box-room, 101 of three rooms, 6 of

two rooms and box-room, and 16 of two rooms. It

is also proposed to prnviiie 26 cottage flats, 12 with
two rooms, and the remainder with one room. Each
of the cottages and flats will have a scullery and
the usual offices, and tlie cottages of five and four

rooms and 14 of the tliree-roomed cottages will be

fitted with baths. The land and road works cost

£69,268 : the buildings, e2o9,294 (including 30 shops^

;

or a total of £338,562.

THE FINANCIAL ASPECT OP THE QUESTION.

This is probably the most important po;nt for con-

sideration, especially wlien it is l)orne in mind that

no charges should fall on the general ratepayer, Vuit

that each scheme should in itself be self-supporting.

The items which have to l>e considered in the capital

cost are : (1) Land ; (2) roads and sewers ; and (3)

buildings; and in the balance-sheet of expenditure
and income the following items have to be taken;—
Expnidilure Side.—Repayment of principal and

interest on loan for capital construction; rates and
taxes, insurance; management expenses; voids;

and on the income side the rents charged.
It is surely no part of the duty of the local autho-

rity to run up cheap houses solely to enter into

killing competition with private enterprise, because
such a procedure cuts both ways. It prevents the
carrying out of a legitimate occui^ation by builders,

and the erection of cheai) houses means lower rate-

able value, and hence—as the municipal services cost

just as nuicli for the smaller as for the larger houses
—increa,sed rates. This is the case in several dis-

tricts wliich could be named by the author; but the
members of the institut-on are quite aware of the
fact that in a district in which the working class

])redominate the rates are invariably high, and this

is complicated by the fact that advantage is taken,
in many cases, of comjiounding for the rates, instead
of each house ijaying on its full rateable value.

It will probably interest the members to know the
basis uijon which the London County Council w-ork,

and this is given in their book on " Housing of the

Working Classes," as follows;—
"The Council has decided that the rents to be

charged for tenenients in ilwellings erected in con-
nection with any specified housing scheme or area
shall not exceed those rulaig in the neighbourhood.
and shall be so fixed that after providing for all out-

croings, interest, and sinking fund charges there shall
lie no charge on the rate in respect of the dwellings.
The intere.st and sinking fund charges are calcu-
lated on the cost of erection plus the " housing
value" of the site— i'.'.. its value subject to the
obligation to build thereon dwellings for the working
clas.ses. In order that the council, before committing
itself to the erection of dwellings, may rightly judge
whetlier the financial conditions can be complied
with, sketch plans are prepared showing the general
arrangement and class of tenement proposed to be
built. The gross income of these is then assessed
according to the rents ruling in the neighbourhood
where the dwellings are to lie erected. All outgoings,
includini' a contribution to a reiiairs fund, are then
deducted, and the amount upon which the nett in-

come thus arrived at will pay interest and sinking
fund charges is calculated. The 'housing value'
of the site is then deducted, and the remainder,
called the ' amount available,' is the sum for which
the dwellings, including all capital charges, must be
erected."
In carrying out a scheme the author would .Hig-

gest that a definite maximum rent and minimum
rent should be provided for, and if this is based on
a maximum wage of £2 per week and a minimum
wage of 24s. per week, or in rural districts of 18s.
per week, the rents calculated on the one-sixth basis
should be about 3s. in rural districts, and in urban
districts from 4s. to 7s. per week. Rural districts
must, however, be dealt with separately from urlian
districts.

To consider if it is possible to construct houses at

the rents given one has to consider the expenses
likely to be incurred. These are made up of the items
under expenditure referred to previously. . . . The
cost of a house varies considerably in different parts

of the country, it would therefore be of no value to

lay down a hard-and-fast rule, as each district must
be considered .separately. It depends so much upon
the cost of building in a particular district, the cha-
racter and cost of road and sewer works, and the

price of land i^er acre. So far as the cost of building
is concerned the Local Government Board's Model
plans may form a basis for computation. One can-
not venture to criticise the efforts of the Local
Government Board in giving these Model plans, but
one can deal with the basis for arriving at the cost

of the building.
The author will take type A only in detail, and

give his results in a tabular form for the other types.

Type A is given as 6,579 cub. ft., exclusive of coals

and water-closet, which it is suggested will co.st

approximately £110 at 4d., or £137 10s. at 5d. per
cubic foot. The whole thing hinges on the method
of arriving at the cubic contents. Each house en
plan will cover an area of 13 ft. 9 in. by 21 ft. 10^ in.,

equalling aliout 300 ft. If the height of the rooms is

taken as 8 ft., the total height for the 6,579 cub. ft. will

he (about) 22 ft. Thus:-
ft. ins.

Below ground floor ...

From groimd floor to first floor

From first floor to celling ...

Kise of roof (J span)

But, ill addition to this, we have the covered and
concreted space at rear, coals and water-closet, and
porch in front, drainage, fencing, and other miscel-

laneous expenses. It appears that the walls of water-

closet and coals need only be 4} in. thick, and it can-

not be far wrong to state that these buildings, vnth
covered space and porch, would increase the cost by
10 per cent, wliile the fencing and drainage together

may be taken to be another 10 per cent, so that the

building complete would cost (on the 4d. a foot cube
basis) £132, or (on the 5d. per foot cube basis) £163.

TABLE I.— SuuGESTEii Cost of House.

(a) On the 4d.

cube ft. basis

).) Ou the 6rt.

tube ft. basis

Out houses.
Fencing
and

drainage.

Total cost.

Type.
With

draiiiag:e.

Without
drainage.

A (.1) nil

ih) 137

£
('•) 11

(C) 13

£
(a) 11
{h) 13

(a) 132

(6) 163

£
121
180

B (u) Ul
(I,) 176

(a) 14
(ii) 17

(a) U
(6) 17

(a) 169 155
193

u
(A toriKitive

hcuh-y.rlnui

(n) It'
\l) 3

(a) U
(!) 17

la) 158

(M !9K 17i)

(J (a) l.'il (<) (a) 15

(fc) 18
(a) 11=9

((.) 211

lot
193

D (a) 159
(h) 199

(a) IS

(•) 19

(n) 15
(1.) 19

(a) 189
((,) 2.36

174
218

E (u) 1H5

(6) im
(,.. 10

1") 15

(a) 15

(') IS

(a) ISO

{h) 239
175
221

.Vs the loan for liou.ses can be obtained for, say,

sixty years (if for building only), and the rate of in-

terest is 3i per cent, the annual repayment of principal

and interest is £4 Os. 2d. per £100. On these figures

the author has erected the following table: —
TABLK II.

Type. Cust.

Bcpayment of

principal & interest

per annum.

Representing per
week to the nearest

farthing.

A
£

l«l 121

((.) l.W

£ .. .1.

4 17 (1

6 .-,

J. d
1 10.1,

2 3j

B (,i) 165

(.) 193
6 1 3

7 14 9

: 4;
2 Hi

B
Alterna-
tive lilaii

(a) 14V
(/) 179

5 l-'i 6
7 3 6 2 ii;

(.' (a) 16t

(0) 193
6 3 6
7 14 5

2 H
21U

1) la) 174

(!.) 218

6 19 6
8 119

2 8J
3 H

E (0) 176

(1) 221

7 3
8 17 2 3 5'
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To this must be added the cost of house drainage

and fencing, and assuming tliis can be obtained for

twenty years at 3i jier cent (which equals £7 Os. 9d.

per £100), the autlior lias erected the following talile ;
—

TABLE lit.

Tyre. Cost.

Repayment of
principal & iuierest

per ani.um.

Represcntins per
week to the nearest

farthinK.

A
£

(a) 11
(t) 13

£ ,. d.

15 G
IS 3

d.

4}

B (a) U
(5) 17

19
1 3 llj

45

6i

C (a) 15
(6) IS

1 11}
1 5 + n

D (o) 15

(6) 18

1 llj
1 6 4

41
H

E (a) 15
(i.) IS

1 11}
1 5 4 11

So much for the buildings, fences and house drain-

age—all appurtenant to the building itself.

As far as the cost of road making and sewer works
is concerned, this must of necessity vary according

to the requirements of the local authority. In some
districts where there is a double set of main drains

the cost will, of course, be greater than when a single

set of drains are provided, but for the purpose of this

paper a double set of main sewers will be assumed
(as provided for in the house drainage).

The cost of sewer works will also depend upon the

length of road, and this brings us to the question of

the number of houses per acre—as the road question

is the more important it will be dealt with first. The
author will first assume roads of by-law width (say,

40 ft.), and also that the roads shall be made so as

to comply with the requirements of the local authority

as to "taking over." As all the members of the in-

stitution are aware, these requirements vary widely
in different parts of the country ; some local autho-
rities are not satisfied unless the carriageway is

granite macadamised, while others will accept flint

or even gravel surfaces; some, again, insist upon
granite-block channelling, while others are satisfied

with a cheaper form or even no channel at all ; as to

kerb, .some authorities insist upon granite edge or

fiat kerb, while others accept concrete kerb or York
edging, or even no kerb at all ; some, again, will accept
nothing but paved paths—tar-paved, asphalt, York
stone or artificial stone—while others are satisfied with
gravel, while, again, other authorities accept narrower
carriageways, and grass margins between carriageway
and path. With so many methods of accepted road
construction, and the facility or otherwise in getting
the necessary material and the cost of labour, it is

difficult to lay down a basis of cost for this item. It

has, liowever, to be done—for comparative purposes

—

and although the rate varies, it may not be out of

I)lace to give a few comparative figures.

The cost of a road 40 ft. wide, with two 8-ft. paths,
carriageway constructed of 9-in. hardcore and 4-in.

broken granite, channelled with 12-in. by 6-in. Norway
granite flat-block channelling, and one row of 6-in. by
3-in. setts on 6-in. Portland cement concrete, paths
kerbed with 12-in. by 6-in. Norway granite flat kerb
on 6-in. Portland cement concrete, and paved with
2-in. artificial stone laid in lime mortar on 3 in. ashes
and 4 in. hardcore, will cost about 30s. per foot (here-
after called "by-law roads")-
On the other hand, a road 40 ft. wide, with

two 8-ft. paths, carriageway 14 ft. wide, formed
of 9in. hardcore and 3 in. gravel, and paths formed
of Sin. hardcore and 2 in. hoggin or gravel, and with
grass verges on each side 5 ft. wide, and trees planted
every 20 ft. apart, will cost about 7s. 6d. per foot (here-
after called gravel roads) ; but if the cost of two sewers
are added (say, 6s. per foot) in each case—for compara-
tive purposes—we get 36s. and 13s. 6d. respectively.
There are, of course, many intermediate costs between
the two extremes, but in the latter case one is able
to construct 2tft. at the cost of 1ft. of the former.
Thus, so far as street and sewer works are concerned,
a block of six houses on each side of the road, and
constructed with a frontage of 18 ft. and 3-ft. passage,
would stand on a total frontage of 111 ft., and the cost
would be £16 13s. per liouse. whereas on the cheaper
road the cost for a similar length would be £6 5s. per
house.
The cost of roads may therefore be taken as between

£16 13s. and £6 5s. per house, and thus on twenty
years' loan, at 3i per cent (£7 Os. 9d. per £100) repre-

sents £1 4s. 5d. and 8s. 9d. per annum respectively

for repayment of principal and interest, or 5Jd. and
2d. per week, and who will say the better roads repre-

sented by the extra cost are not appreciated, especially

when it is borne in mind that the difference is not
so great when the extra cost of maintenance is taken
into consideration. Up to the present we liave con-
sidered the same frontage in the ease of either class

of road.

Now twelve houses with a road length of 111ft.

would require a depth of 196 ft. (about) for each house
(so as to be at the rate of twelve houses per acre) as
measured from the centre of the road; the more
modern idea is. however, to spread the houses, but
this necessitates longer road frontage, and if 120 ft.

from the centre of the road is taken as a reasonable
depth the road frontage of each house would be about
30 ft., which would either mean that the houses would
have to be erected semi-detached and hence at extra
cost, or, if in a block of six, then some 36 ft. of land
would have to be left unbuilt upon at each end of the
block. In this case, however, the cost of the road
and sewer works would amount to £10 2s. 6d., or, per
annum, for repayment of principal and interest,

14s. 3d., representing 3id. per week.

The area in each case would be one-twelfth of an
acre, including roads, or for every £100 per acre a
capital cost for land of £8 6s. 8d., and this, at eighty
years on a 3\ per cent basis (£3 14s. 8d. per £100) =
6s. 2TVd. per annum, or, say, IM. per week.

We are then able to give the following particulars :
—

Type. Cost of house.
Bylaw

roads per
week.

Gravel
roads per
week.

A Based ou 4d. i er ft. cube
5d. Ti 3i

t. d.

2 5i
2 Hi

E 3 a
4 OJ

3 0}
3 8}

B
( AlternatiTt

plan).

5d. 3 10|

2 11
3 65

C id.

5d.
3 H
4 OJ

3 o;

3 8}

D w.
5d.

3 8i
4 5)

3 4i
4 V,

E
od.

3 8}
4 6

3 4i
4 8}

(Note.—If land costs more than £100 per acre, add IJd per week for
evei-y £100 per acre beyoud the first hundred.)

It has been suggested in some quarters that the
loan for building should be for the same period as

that allowed for land, and this, if carried out, would
mean a saving of IJd. per week for every £100 spent
on the building. It is also clear that the so-called

"expensive road" bogie is not one to be afraid of. It

is a favourite "war cry" with a certain class who
favour garden cities to lay the blame for dear houses
on the cost of roads rather than to tackle the other
two items—viz., cost of building and price of land.

From the foregoing remarks it will be seen that, if

anything, the cost of erecting the houses should be
tackled, as this bears the largest proportion to the
total cost—when reduced to a weekly charge.

So much, then, for the proportion of rent per week
due to capital cost. The remaining proportion of rent
per week is due to rates and taxes, insurance, repairs,

management expenses and voids.

ffales an<l Taa-is.—This is not the place to deal with
the method of rating hereditaments, or whether a
house rated at a particular amount pays its fair share
of the expenses incurred for which rates are levied,

but for our purpose it may be taken that a house
would have to be rented at 70 per cent increase on the
figures given in the previous table (Table IV.) to allow
for the necessary addition for rates, insurance, &c.,

or, say, 40 per cent added to cover all rates, and 30 per
cent to cover cost of repairs, voids, and management
expenses. This figure will be found to be a reasonable
one, and provides for a deduction from the total rental

of 5 per cent for voids, 10 per cent for repairs, and
2^ per cent for management.
The rents per week therefore which can fairly lie
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charged so as to make the property self-supiiorting

are as follows:—
TABLE V.

By-law r.aJs. Gravel roads.

Kent i,erueek. Ueiit per week.

{») (') (.<) (4)

I. <t. ». li. ». </.

A i 85 5 CJ t 2 5 CI

B 5 9 U 10 .) 2

Alternative plan 5 (i G 6S .% 1> li

(J 5 ii

D b .! 7 7 5 ;i 7 rii

E 6 3 7 8 5 SI 7 li

(Note.—The prices are (a) 4d. per foot cube, b) Sd. per foot cube.)

From these figures it will be seen that the difference

in the two classes, "by-law" v. "gravel," is about

Gd. per week, not all of which is due to roads; but, of

course, it must be borne in mind that these figures

are based on by-law roads costing 36s. and gravel

roads 13s. 6d. per foot, and land at £100 per acre, any

deviation from these prices being allowed for in any

comparative scheme.
As previously stated, the chief item of cost is the

l)uilding, and this—especially in rural districts if a

cottage is to be obtained which can be rented within

the present means of agricultural labourers—must
have attention. There must, however, be some pro-

vision made for assistance to local authorities on

behalf of those whose families require greater accom-

modation, as under the present system, as previously

mentioned, the larger the families the greater the

accommodation absolutely required, and the less the

breadwinner has to sjjend on house rent.

How is this to be met and how is the assistance to

be afforded? One way in which the solution of tlie

problem could be assisted would be the extension of

the period of the whole of the loan to eighty years,

instead of splitting it up into periods of eighty years

for land, sixty for buildings, and twenty for roads

and sewers. This alone would reduce the rent by
about 8d. per house per week, and as the buildings

have to be maintained in good condition, and an
allowance has already been made in the rents for

such maintenance, it is difficult to see why this could

not be carried out. The only difficulty, probal)ly.

is in the roads, but these being public highways, and
maintainable by the "inhabitants at large," the cost

of maintenance would be met out of the general

funds, and this would not be a very large item if, ;is

should be the case, the roads are constructed pro-

perly in the first instance. The rates, however,
should not suffer, and this is met by leaving the

allowances at the figures previously given, and
making the reduction in the nett expenditure only.

Thus the rents for houses on by-law roads would
be:—

TABLE VI.

Kent.

Type.

4J. per foot cube. 5tl. per f- ot i.ube.

A.
B.

AUemative plan
C.
D.
E.

I. d.

i Oi
5 1

4 10
5 1

5 7

>. (I.

5 10.>

6 2
6 11

7

Then, again, as to the accommodation to be pro-

vided—this, as previously pointed out, dei^ends upon
the number of children at non-earning ages (say. up
to fourteen years), and as the author thinks it will be
agreed that the "birth rate" is more a "national"
than a " local " matter, the National Exchequer
might fairly be asked to pay something towards what
is a national asset—viz., the children—especially in

the case of those who, owing to low-wage earning
capacity, can afford but little out of their wages
for rent. This principle has already been adopted
in the case of those who come within the income-tax
limit, where a rebate of £10 per annum (7s. 6d.) is

allowed for each child under a certain age. It is, of

course, necessary to look at the question broadly
and carefully, as if an allowance is to be made the
money must come from somewhere. The author
thinks that a simple solution would be an allowance
of 6d. per child per week^to be paid direct to the

local authority, and by them deducted from the rent

to be charged according t-o the accommodation pro-

vided in the houses erected by them. If such a

system were adopted it would mean that, taking a

larger house (type E) as constructed in urban dis-

tricts, say, at 5d. per foot cube, and fixing the rent

at 7s. per week, and allowing that five cliildren could

be provided for, we get the rent payable as follows:

Tenant 4s. 6d., National Exchequer 2s. 6d., total 7s.;

and for the smaller house—on the same basis—witli

accommodation for one child, we get: Paid by

tenant 4s. 4id., National Exchequer 6d., total 4s. lO.Jd.

Of course, in this case, regulations would have to 1 e

made that preference be given to those earning 27s.

and under per week, the lowest i^aid and the largest

families having the preference ; and also that if a

person wished to occujiy the larger type house with,

say, no children, then he should pay the whole 7s.

;

if one child, then 6s. 6d. ; if two children, then Gs.,

and so on, with a minimum of 4s. 6d. per week, and
the maximum number of children being five for tliis

size house, the difference being made up by the

National Exchequer. The same principle could

apply to rural districts, where a cheaper house is

required owing to the lower wages. Thus, taking

the cost as 4d. per culiic foot, and with cheaper con-

structed roads, the rent per week for type k woul'l

be 4s. 2d., but out of this the Exchequer allowance

would be 6d., leaving 3s. 8d. for the tenant; while for

E the Exchequer would pay 2s. 6d., leaving the

tenant to pay 3s. 3d. per week, and even this could

be slightly reduced if the period of loan for the

buildings only (not the roads) were extended to eghty
years (about Ijd. per week for every £100 of capital

expenditure), and could again be reduced if a cheaper
material for the walls—such as concrete blocks

—

instead of bricks were used. Such a method would,
however, entail a very heavy annual expenditure
and a good deal of book-keeping; the latter can,

however, be provided for, but what about the former ?

For an annual grant of £1,000,000 to local autho-

rities from the National Exchequer, and with an
allowance of 6d. per week per child, .some 770,000

children could be provided for, and if the accommo-
dation in the houses (type E) is taken as five

children, then it follows that some 154,000 houses of

that type could be constructeid, which number could

be increased with houses of less accommodation.
There is, however, another method—and no doubt
several others may occur to students of the questio;i

—of dealing with the matter, still bearing in mind
the basis for grants—viz., the number of children

]irovided for—and that is a himp sum grant to a local

authority towards the erection of workmen's houses

;

this method is the capitalisation of the grant per

head; thus 6d. per week equals 26s. per annum, or

a capitalised value of £35 based on the period

granted for building loan, and assuming that

C1,(X)0,000 can Ije .set aside per annum by the National
E-xehecjuer for this purpose, some 28,571 children

lu'ght be provided for, or some 5,714 houses of the

larger type erected per annum, a figure considerably

below that arrived at by the first method, although
at about the same cost per annum. This latter

method has, however, a serious objection inasmuch
as it does not allow for fluctuations in the number of

children actually occupying the houses from time to

time, an objection which does not apply to the first

method. By adopting such a method the grant from
the National Exchequer to local authorities would
be applied on an equitable basis. The author would
therefore suggest that to facilitate the erection cf

houses for the working classes the following points,

among others, should have attention:—
(1) Houses only to be erected in the first instance

for those whose wages do not exceed 27s. ijer week
(and hence cannot afford to pay more than 4s. 6d.

per week as rent).

(2) That preference be given, in letting the houses,
to those receiving the lowest wages and with the
larger families.

(3) That proper regulations be made to ensure the
full occupancy of the houses erected, or the tenant
to pay rent according to the number of his family
of non-earning ages.

(4) That the period of loan should be eighty years
for land and houses, also roads if constructed sub-
stantially.

(5) That the National Exchequer should make
grants to local authorities based on the number of

children of non-earning ages for w-h'ch accommoda-
tion is provided and actually utilised.
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(6) That in rural districts—if cheaper roads are

desired—the loan for land and buildings to lie for

eighty years, and the loan for roads remain at

twenty years.

^7) That for rural districts a cheaper building

material shoidd be used, if possible, so as to reduce

the first cost of the building.

By these means houses could be erected so as to

be let at reasonable rents within the means of all

workmen, and, in addition, some encouragement
would be given for the increase of the "birth rate,"

and so delay the arrival of the period of racial bank-
ruptcy—when the birth-rate is equal to or lielow the

death-rate.

The author has extended this paper much beyond
what he originally intended, but as the subject is

of paramount importance he trusts the members Avill

grant him forgiveness, and hopes that au interesting

discussion will take place. His thanks are extended
to a large number of his colleagues and the London
County Council, who have been good enough to sup-

ply him with particulars as to cost and type of

buildings erected in several places and as shown 1 y
the plans exhibited.

DISCUSSION OF MR. REGINALD BROWN'S
PAPER.

Mr. A. J. Webb (Hendon) proposed a \ute ul

thanks to Mr. Brown for his paper. There was one
question which he wished t« ask, as it applied to hiiu

in a rural district. i\Ir. Brown suggested that they
could construct houses of a much cheaper material.

He would like him to define the cheaper material

which he said could be adopted in those districts.

They all appreciated the work and trouble Mr. Brown
had taken in compiling a paper of this sort.

Mr. F. R. Phipps (Basingstoke) seconded the vote

of thanks. In his usual painstaking, careful manner
Mr. Brown had given them a record of facts whnh
would be very useful to all of them who were inte-

rested, and had to carry out a scheme of housing for

the working classes. Personally, the paper was very

interesting, because the question was coming to the

front. The large engineering works in his district

said they had to employ single men instead of

married men because of the scarcity of houses. He
did not think the scheme Mr. Bi'own had outlined

of a subsidy of 6d. per week was at all workable.
Why should they subsidise these people living in these

cheap houses provided by the authority? Why should

it not be extended to the working people who live in

the builders' houses? It was the same as giving free

meals to children in the poor schools. That might
be right, though many of them did not think so.

But they could all send their children to school, but
the}' could not all live in these houses. Why did not

Mr. Brown go further, and say every workman who
had three children should receive the subsidy of Cd.

a week towards his housing? He thought that would
be more fair. He did not think that a rent of 4s. 6d.

per week was at all much to exjiect a man of 27s. a

week income to |iay. There were many men in

Basingstoke earning £1 per week who could not get

a house for less than 7s. 6d. Then, as to the power
to use cheaper building material, he liad a scheme
for asbestos-covered slabs on timber coming befoiv

his next meeting. It would be corrugated iron next.

One had to be very careful what they did. Witli

regard to suggestion No. 2 the principle was quite

right that the preference should be given, in letting

the houses, to those receiving the lowest wages and
with the largest families ; but as a consequence a

bigger proportion must be allowed for maintenance
of those houses. If they had the very poorest, they
used them more as jjigstyes than houses, and a very

large allowance for maintenance would have to be
made. As for loans of eighty years for other things

as well as land, he thought it was a mistake, because
the aggregate total they paid was a good deal more.
He thought that principle could be pushed too far.

INIr. O. A. Bridges (Bognor) said he would like to

know if Mr. Brown had carried out any of the cottages

of which he had produced models. Because if Mr.
Brown had not, he had built thirteen cottages of

type D, and the cost came out at £'2,605, which was
just over Mr. Brown's figures. He was now building
sixty-four of a sunilar type to D, without the wash-
houses and outbuildings, and he had a loan from the

Local Government Board of £150 a cottage. He put
the work up t-o tender, and the lowest price was £187.

The council threw the onus upon him of building the

cottages ; he would not tie himself to the figure, but
he thought it would come out nearer £140 than £150.

He let the carpentering woi'k to one man, the brick-
laying, tiling and sewering to another man, and the
plastering to a third man.
Mr. Hendeeson (Norwich) : Have you got a fair

wages clause in connection with the work?
Mr. Bridges replied that they were jobbing men

who accepted piecework. They were willing to com-
pete and take work in this manner. It was quite
fair ; there was no sweating. He gave them the plans
and specifications, with the result that it would be
advantageous to his council.

Mr. Tdrnbull (Manchester) said, as a member of

the Manchester Housing Committee, lie was anxious
to identify himself with the vote of thanks to Mr.
Brown. He thought that conference was the right
body to -\ckle this question, and he was of opinion
that there was n( question which any local authority
might have to deal with which was so important as
the housing question for the working classes.

L^nfortunately their council in Manchester had had
some considerable experience in this matter, and he
was sorry that Mr. Brown, while lie had made
reference to Liverpool, Leeds, Richmond and South-
ampton, did not seem to liave made any enquiries in
the city of Manchester. They had built a large
number of small dwellings for the working classes.

LTnfortunately, every building scheme which they
had tackled, so far as financial results were concerned,
had proved a very great loss to the authority. They
were losing something like £20,000 a year on their
housing schemes. Everyone must admit that when
they had a loss of £20,000 a year, it was not much
encouragement to go on with further schemes. They
had large areas, but they were afraid of tackling this

question. He was of opinion that until the local

authorities got the power to let the work in sections,

or sub-contracts, they would never make the housing
question a success, so far as the local authorities were
concerned. Personally, he had had to do with this

question all his life ; had been identified with land and
buildings, and knew something al)out it. It ought
to be possible for public authorities to do that which
private enterprise could do. Mr. Brown said that
for rural districts a cheaper building material should
be used, if possible, so as to reduce the first cost of

the building. What cheaper material could be
adopted than they were using at the present time?
They must not forget, if they went in for a longer
period of loan, that a cheaper material would liave a
shorter life, and that was an important factor. In
his opinion there was no need for either cheaper
material or cheaper labour in any sphere of public
work. If a workman's house could be built for

£145, it should be built to show a fair return if the
land were purchased at a reasonable price. The whole
question at the root of the evil was the price of land.

That was the matter they must go for—to get cheaper
land. If they could get cheaper land it would solve

the question.

Colonel Traske, chairman of the Rural Housing
Committee, said he had just finished a housing scheme
in Somerset, which Mr. Burns opened twelve months
ago. It was a small scheme of twelve houses, let at

.js. 9d. ])er week. It was difficult to provide houses
at a cheaper rent than that. lie told Mr. Burns it

was impossible to build any more with the prices now
obtaining. The cliief difficulty they had to contend
with was to let these cottages at an economic rent.

He looked upon this housing question from the
national point of view. Healthy children were a
national as.set, and, on the other hand, unhealthy
children were a very serious national liability. That
being so, he put a question to Mr. Burns with a view,
if possible, of getting money at a lower rate of interest,

and getting it for a longer period—viz., eighty years
instead of sixty years. Mr. Burns said he thought
something might be done in that direction, and told
liini if he were attending any conference that a resolu-

iion would strengthen his hand. He was glad to see

Mr. Adams present. He begged to propose: "That
the Government be asked to advance money at, say,

•2i or 3 per cent for housing schemes ; that the repay-
ment period for the house be revised and extended
to the same period as the repayment for the land

—

viz.. eighty years." He would hand that resolution
to Mr. Adams to deal with as he might think tit.

Mr. Henderson (Norwich^ said he had felt almost
from the beginning of the conference that this was
one of the first questions upon which they had a

right to intervene. He thought most of them listening

to the discussion upon papers up to this one realised
that they had lieen dealing with questions of expert
knowledge rather than of public policy, and had acted
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in the spirit of Mr. Bainbridge, of wishing to learn.

This paper raised vital questions of public policy

upon which members of councils might be permitted

to intervene. These were questions of fundamental

policy, which tliey should have thought out clearly

before they made "any suggestions. He was bound to

say he found himself in violent opposition to what he

took to be some of the underlying principles upon
wliich Mr. Brown's proposals had been based. He
was again.st the policy of subsidised houses, and of

rents which were not economic rents. He thought the

social consequences of subsidising workmen by pro-

viding houses for them at less than the economic

cost were bad. It was a subsidy, but to whom was
it a subsidy ? Clearly not to the workman, but to his

employer. It was the stereotyping of low wages in a

district when they placed the conveniences of life at

the disposal of the workman at less than the cost of

those conveniences.

Mr. J. W. Croxfoed (Brentford) said that Mr.
Brown had assumed that main drains were provided

for those houses. It was a great pity that something
could not be done whereby the main drainage of

hou.ses could not be effected without placing a big

responsibility upon the local authority. It would
certainly be a means of saving a considerable amount
of money, and so make the cost cheaper and assist

to encourage building. If a combined system were
allowed, the onus of responsibility for that drain was
charged upon the local authority. By combined
drainage they could save a considerable sum of

money, equal to the amount if cheaper material v as

used, and thus have cheaper houses.

Mr. TuKNER (Bury) said while he appreciated a

good deal in Mr. Brown's paper, they should, he
thought, put sentiment on one side and consider the

serious difficulties on some other aspects of the

paper. He would like to put it in this way: The
houses to be erected were in the first instance to be
for men earning ocly 27s. a week. They might have
a man with the necessary five children earning 26s.

a week, and after he had been nicely planted mto
the house he might receive an advance of 2s. per
week, which would bring his wages up to 28s. Other
men earning 28s. a week could not live in the houses
and have this Vjenefit. Would Mr. Brown turn this

man and his family out and say they could not live

in the corporation houses any longer ? Then there

was another aspect. Take a man who had five chil-

dren who did not work, and another man who had
three children working, who were earning him £2
a week, which was a quite common thing in his dis-

trict. They had young women who went out and
looked after four looms, earning anything from 20s.

to 28s. a week, and if another daughter was driving
three looms there might be an income of £2 on top
of the 26s. They turned the 26s. a week man out,
but another family might be making from £3 to £4
a week. It was a real i)roblem, and ought to be
faced. If this question of a subsidy was to be
adopted it should be as a last extremity. In his
view it would be better for the rate of interest to be
as low as possible instead of subsidising houses.
He thought the Government might lend money as
cheaply as possible in.^tead of pauperising the whole
nation. He did not think they ought to set a pre-
mium on a man who had a larger family than
another. He should say it rather reflected on his
intelligence if he had only a small wage; it showed
he did not know how to proportion things in this
life.

Mr. WiNTERBURN (Irwell) said he thought they
were discussing something outside the paper alto-

gether. He had come to the conference for the pur-
pose of learning something about housing. Their
district was a small urban district outside Man-
chester, and the Manchester Corporation owned most
of the land. Steel works had been erected on the
banks of the Ship Canal, and houses would have to
be erected in Irwell. The result was that there were
about 600 men, the greater number of whom had left
their families at Middlesbrough and elsewhere, and
were living in lodgings, for which the landladies
were charging from 18s. to 22s. a week. There were
four or five sleeping in a bedroom, with two in a
bed. And there was no chance of houses being
erected owdng to the cost of building materials. The
clerk to the council sent out to the three employers
in the district, and they were all in favour of a
housing scheme. He had to report as to whether a
housing scheme should be adopted, and how the
houses should be erected. It was quite possible that

300 or 400 houses would have to be erected. Housing
in rural districts was entirely different to what it

was in towns. Liverix)ol was spending a lot on
housing, aud they were losing a lot every year, but
the members of the council said they did not regret
it because they had taken a lot of slum property
down and had provided better conditions for the
people.

Mr. Vincent (Newcastle-on-Tyue) associated himself
with the vote of thanks to Mr. Brown. He was deeply
interested in this housing question because he
happened to hold a position on the Town Plaiming
Committee, and they were at present busy with three
schemes. When he came there with the city engineer
(Mr. Steele) he expected to get a good deal of informa-
tion which would be helpful in connection with this
work. The questions which had been raised as to
wages largely affected the housing question. All the
way through he had been aiming at the help of the
bottom dog ; the man who was earning plenty of money
could look after himself. They had large numbers
of men working in Newcastle for ISs. a week. Many
of these men had wives and families. What were
they going to do to help these men? They had one
district—Byker—which was largely populated by
these jieople, and it was dreadfully congested. They
had also another district which was dreadfully con-
gested, indeed, he might call it a slum. In was in
those two districts they had to house so many of theii'

workmen. As to the suggestion that eighty years
should be allowed for loans for land and houses, he
agreed that period was all right for the land, but for
the houses it was altogether out of proportion,
especially when they talked of twenty years for the
roads. Why should the house last four times as long
as the road? The workmen's houses suffered fearfully

from absolute carelessness. The next question was
that if they were going to pile up their wages they
were going to pHe up the cost of all their materials.

In the North of England they found that the cost of

labour was a greatly increasing quantity. They had
ventured oit housing schemes to the extent of £20,000
in Newcastle. He had occasion, at a meeting which
was held recently in Newcastle, to want some informa-
tion of their surveyor, who was good enough to give

him llie figures. He wanted to assure them that in

every case the corporation was at a serious loss, and
it was because of that he did not want to see the
corporation undertake the cost of buildings. He
would rather see that in private hands. But he
wanted to make a man responsible by making him
the owner-, aud for that reason he was anxious for

every iaeility to be given for a man to get tiie house
at as low a price as possible. In Newcastle they
found that the charge for a faiiiy large room was
about 3s. a week, and a man might get two rooms for

OS. a week. That would give them some idea of what
workmen had to pay in Newcastle.
The vote of thanks was unanimously accorded.

Mr. RtjoiNALD Browx, in reply, said the paper
covered a very difficult subject, and the more one went
into it the more disheartened one became. He pur-
posely left out the question of wages. They must not
deal with it as a political and economic question. The
paper gave them facts composed of certain things. It

dealt with the regulations issued by the Local Govern-
ment Board, certain classes of houses, and what those
houses could be erected for. The cost of these houses
was 7s. 8d. per week for the biggest type, but the
man at 27s. per week could not pay 7s. 8d. a week
for rent. How were they going to get over that ? One
suggestion was that they should have a subsidy from
the National Exchequer. That was simply one solu-

tion of the difficulty. He did not quite agree with Mr.
Vincent that they wanted to build a house for the
lower-paid man. The house he had mentioned would
cost 7s. 8d. per week. WTiether they did it by increas-
ing the wage was nothing to do with the institution.
It was a problem which had got to be faced, but not
by their institution. He was not going to express his
own opinion upon that in a meeting of the institution.
That was a question w hich members of town councils
had to fight out among themselves as to what was the
best solution. The paper gave them the cost of the
house. Could a workman pay that ? If he could not,
how- were they going to face it ? He did not want
them to build any more back-to-back houses, or any
more houses where the drawing-room, dining-room,
kitchen and scullery were all one. If they could help
the working man to pay his rent, do so by all means,
but let them have the solution worked out in a proper
way. The question of cheaper material in rural dis-
tricts; in some places it could only be arrived at by
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using concrete blocks for the outer walls. That (ie-

])ended entirely upon the material they had got in the

district. Could they get builders to erect houses on a

5 per cent interest basis? They could not; builders

wanted 6 or 7 per cent on their money. He was sorry

that Manchester had been left out of the paper. The
schemes referred to by Alderman Turnbull, he should
say, were houses erected on ground originally occupied
by slum jiroperty. There they had the cost of the
oi-iginal property and its demolition to add to the cost

of the scheme. The system of the London County
Council, as mentioned in the ijaper, was the ijropcr

method of tackling this question. A^Hien they found
they could not build houses in the centre of London
to pay, they went to Tottenham, to the Old Oak estate

at Willesden, and they charged the rent of the district

in which they built. Tliey did not undercut builders,

and he did not suggest they should undersell builders.

But the London County Council did not set a good
example at Norbury. They had built thirty-five

houses per acre. That was not a good example for a

local authority to set in building houses. If anyone
wanted to laiderstand the housing problem in London
he would advise them to get three books on the
housing question, with splendid diagrams, showing
what the London County Council had done. As to

tlie wage limit, they had got to draw the line sonie-

wliere. He had only stiggested 27s. a week as a basis
upon which to work. He suggested strongly that if they
wanted to reduce tlie cost of the house of 7s. 8d. by 8d.
or 9d. per week they must increase the loan period
to eighty years. Why they could not get it extended
from sixty to eighty years he did not know. Leasehold
[iroperty was put up for ninety-nine years, and handed
over in good repair. He did not suggest that they
should retain the roads at twenty years. House and
roads should be properly constructed, and then they
should have the loan for the longest period.
The President (Mr. J. W. Cockrill) said the solu-

tion vi-as entirely a matter of policy, and not for them
as surveyors. It should go to the authorities them-
selves.

(To 6e continued.)

GUILDFORD'S NEW BRIDGE.

FERRO-CONCRETE REPLACES BRiCK STRUCTURE,

A handsome new county bridge at Woodliridge,
Guildford, was opened by the mayor (.Mr. \V. T.
Patrick) of that town last week. The bridge, which
replaces a narrow brick structure, is the first of its

kind to be erected in the county, being of ferro-
concrete. It is in one span of 70 ft. The abutments
are founded on ferro-concrete piles 40 ft. long, which
carry a strongly reinforced base slab from which
spring the walls supporting arched ribs. The width
of the bridge is 40 ft., giving a 27-ft. carriagewav,
and two 6-ft. 6-in. footpaths. The headroom for
barge traffic is a minimum of 7 ft. 6 in. above the
summer water level over a width of 48 ft., and in the
centre the height is lift, above that level. The
liridge is designed to carry a live load of 200 lb. per
square foot, or a test load of three traction engines,
each weighing 20 tons. The cost of the bridge and
approaches has been approximately £o.500, provided
by the county council, in addition to which the
Guildford Town Council has provided the land and
incurred an expenditure of about £14.5 on certain
works.
Mr. A. Dryland, the county surveyor, was the archi-

tect, and the builders were Messrs. Somerville &
Co., of Westminster.

Killed by Tar-boiler.—Thomas Richardson, a W'est-
morland County Council roadman, living at Kirkby
Lonsdale, has died in the Lancaster Infirmary as the
result of shocknig injuries. The unfortunate man was
engaged in tar-spraying, and was taken with an
epileptic fit, m the course of which he pulled over
on top of hnuself a boiler full of tar.

The Proposed Manchester Town Hall Annexe.— A^t
a meeting on Wednesday last of the Manchester
Town Hall Conunittee the scheme for the proposed
extension of the town hall was considered. It was
decided to give instructions for the preparation of
a report detailing the proposed new building for
nmuicipal purjjoses. It is expected that the draft
report now called for will be before the committee
at its next meeting.

CORRESPONDENCE.
For every ill beneath the sun
There is some remedy cr none;
If there he one, resolve to find it:

If not, submit, and never mind it.

—Anon., circa 1843.

A WORKMAN'S COTTACE FOR £150.

To lite Editor nf The Surveyor.

Sir,—Referring to Mr. A. J. Dunn's letter in your
issue of August 29th last, I would be glad if you will

give me space in your valuable ijaper to reply.

In the first instance, seeing that the material pro-

Ijosed to be used in these cottages is practically

new, to give specific prices in detail would certainly

create a diversity of opinion ; it is far better in such
cases to let those genuinely interested inquire for

themselves and then form their own opinion.

For myself, I do not take the general public to

be so gullible as your corresiiondeut would imagine
them to be. I give them credit for l)eing able to

form a fair opinion, after reasonable inquiry.

Air. Dunn's working out of the cubic contents of

the cottage illustrated in my article is not the same
as my own, consequently the estimates of ccst vary.

The actual cubic contents are as follows:—
culBc feet.

34ft. Sin. X 14ft. 3in. x 2(.ft. 3 iu 9,8U
4 ft. 6 in. X .5ft. x 2 ft. 3 in. chimney ... 50|
2 ft. 3 in. X 2 ft. Sin. x 10ft. chinii'iev ... 5If
3ft. 9in. X 8ft. x 1 ft. G in. bay ... " ... 45
5 ft. Sin. X 4iin. x 14 ft. breast 27i
6 ft. X 9 in. x' 8 ft. Sin. door piers ... 37

10,046

and this at Sid. per cubic foot, which is the I'lice I

fixed in arriving at an estimate of cost, after a care-

ful comparison of prices of the various materials
proposed to be used, gives £147.

Taking the cubic contents at 4id. per cubic foot,

the price given by Mr. Dunn, and the usual figure

for cottage work, this gives £188. or a difference of

C26 (e214-£188) between Mr. Dunn and myself (.n

ordinary construction, so that the actual difference

between ordinary construction and that proposed in
my article is £41 (£183-£147), or 21-8 per cent. I

mention 20 per cent in my article.

The figures given for the group of cottages are
equally erroneous, the contents being 19 ft. by
23 ft. 3 in. by 17 ft. 3 in.—7,620 cub. ft. per cottage—
and for four cottages 30,480 cub. ft., and this at 3Jd.
per foot gives £444 10s., as against Mr. Dunn's £747.
The saving in cost of construction has been made

in using reinforced brickwork for all walls and par-
titions, at about half the cost of ordinary brickwork,
and the tiles for the roof as against slates, also
sundry other items.
Trusting these figures will give the information

necessary to form a true conception of the proposal,
—Yours, &c.,

Franx H. Heaven, a.e.i.b.a., p.a.s.i.

39 Coronation-street, Aberkenfig.
September 9, 1913.

ROAD MAKERS' GLOSSARY.

To the Editor of The Surveyor.
Sir,—Xo one I am sure will agree with iMr. W. W.

Crosby that English and Continental definitions and
terms wall in the not far distant future "be more
like American conditions than they have been."
The reverse will probably be the case, as in Europe
we have had far more experience with asphalts,
liitumens, &c., than Americans, and in no country
have the terms been more misused than in America.
For instance, what has been known as petroleum

pitch in Europe is termed "bitumen" in America
when this is sold for road work.
Colonel Crompton also has stated that it was his

intention to endeavour to get petroleum pitch
standardised in this country as " bitumen." I
personally do not think he will succeed, and there
may be more opposition than he anticipates. But
why does Colonel Crompton wish to bring the
change about

: what is his objection to, and what is
wrong with, the term petroleum pitch-the defini-
tion that best describes the residuum obtained from
petroleum oil distillation ?—Yours. &c..

Definite.
September 10, 1913:
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SIR ALEXANDER BINNIL

A SEVERE OPERATION.

Sir Alexander Binnie, formerly chief engineer to tlie

London County Council, who is in his 75th year, has,

we regret to state, recently been compelled to undergo
a serious operation, involving the amputation of one
of his legs.

At the outset of liis career Sir Alexander was en-

gaged for some years in the construction and laying-

out of Welsh railways, following which he served for

six years iu the Indian Public Works Department,
constructing the Nagpur waterworks during that

j)eriod. Subsequently he was for fifteen years water
engineer of Bradford, where he constructed several

large reservoirs, and laid out for the city an entirely

new scheme of waterworks in the Nidd Valley. While
occupying the position of chief engineer to the London
County Council—from 1890 to 1902—he constructed the

tunnels under the Thames at Blackwall and Green-
wich, and was continually engaged on the subject of

the metropolitan water supply. He was president of

)lie Institution of Civil Engineers for 1905-6, and is a

jjast-president also of the Institution of Municipal and
County Engineers.

Swords for Sanitarians.—It appears from a colonial

report that the sanitary authorities in Sierra Leone
give presentation swords and certificates to tho.se

chiefs whose zeal in promoting the sanitary condition

of their chiefdoms has appeared to merit recognition.

The report adds that a general survey of the work
done in 1912 justifies the claim that the interests of

.'^anitation were appreciably advanced in that year

l)oth in the colony and in the protectorate.

Public Health Law This concise little work* has

been prepared mainly for the use of all concerned ;n

local government work who may find the larger

books too eIal)orale. In twenty chapters it covers

the ground sufficiently for its purpose, including

such matters as highways, but omitting rating, elec-

tions, &c. For students it should be of assistance

m preparing for examinations in Public Health
Law, while the practitioner will find its arrange-

ments well suited for easy reference.

—

The Law T'ums.

•A Manual for Jlumciijal aaii UouutyKrisii.eersai.dSurvejors, Town
Clerks, Clerks to DisH-ict Councils, and olher officeia and members of

local aulhurities. By S. G. Turner, of the Middle Temple, Barrister-at-

Law, A.H.i.o „ Ac. London : St. Bride'e Press, Ltd. Price 10b. ed.

NEWCASTLE-ON-TYNE HOUSING SCHEME.

THREE TYPES OF DWELLIHCS.

Regarding the Newcastle Corporation's housing

scheme at Low Walker, the first premium, as w^e

announce in another page of this issue, was awarded
to a local firm of arcliitects, Messrs. E. Cratney &
S. Kaye.
The winning design (the Xiweaslh Chnmick states)

shows 80 acres laid out entirely on garden city lines,

careful consideration having been given, not only to

aspect and traffic facilities, but to the future develop-

ment of adjoining land. The main roads run srenerally

S.E. by N.W. across the contours, and, owing to the

proximity of Walker Park, it has not licen thought
advisable to devote any portion of the estate to open
spaces. Altogether it is proposed to erect 1,195 houses
in blocks of two, three, four, five and six. Three ty|)es

have been adopted, containing one, two and three

bedrooms respectively, and the principle of providing

one large cross-ventilated living-room, with small

scullery adjoining, has been used throughout. Baths
are provided in all the houses, and in tho.se of two and
three bedrooms separate bathrooms have been placed

on the first floor, thereby ensuring privacy where there

are families. A covered yard for wa.shiiig purposes

has been provided in the larger houses, thus enabling

the sculleries to be kept small and prevent them being

used as living-rooms. One outstanding feature of the

plans is the thought that has been given to the garden
elevations, which show no projecting outbuildings.

All doors, windows, finishings and fittings are

.standardised throughout, thus keeping the cost down.
Due care has been given to the upkeep, and it is pro-

posed that the houses should be built with 11-in.

hollow walls, faced with hard, local bricks burnt grey,

with arches, sills and dressings in red sandstocks,

roofs in simple straight lines and covered with Green's

French pantiles laid to a 4J-in- lap, and all founda-
tions of Portland cement concrete. Internally, all

walls are to be plastered and distempered, and the

finishings simply designed so as not to harbour dust,

and to permit of easy cleaning.

The chief idea underlying the proposals is to pro-

vide houses of varying types, with suitable garden
ground attached, at rentals which will be within the

reach of all.

Nottinghaiti Baths Consideration is being given

to the question of the provision of baths for Car-

rington and Sherwood, Nottingham.

Dunfermline and Town Planning.—The Secretary

of the .\duiiralty has intimated to Dunfermline Town
Council that they have engaged the services of Mr.
Raymond Unwin, who is well known as an expert on

garden city matters. He is to advise and report to

them on the council's scheme of town planning for

the Rosyth area so far as that scheme affects the Ad-

miralty. Until they have received Mr. Unwin's report

the Admiralty can give no decision in regard to the

scheme. Mr. Unwin has, since the letter was received,

been in Dunfermline and the Rosyth district making
inquiries.

Bradford's Trackless Trolley Cars.—Mr. C. J.

Spencer, the general manager of the Bradford Cor-

poration tramways, in his annual report refers to

the trackless system wdiich has been introduced in

the city in an extension of the tramway system. He
says that although the accounts in regard to the

trackless cars show a loss, it is impossible to say

whether that loss is a real one or not. The railless

traction has been debited with its full share of the

general expenses of the tramway system, and it has

been impossible to credit it with any feeding value

it may have had to the general tramways system,

althouiih that feeding value was undoubtedly there.

Spalding Water Scheme.—Tenders for the laying

of wat«r mains, and the carrying out of other v.ork.

in connection with the Spalding Rural District

Council's water scheme are under the consideration

of that authority. The works purchased from the

Souih Lincolnshire Water Company include a bore

at Pinchbeck West and a section of 7-in. main already

laid from the borehole to Pinchbeck Hall; also a

similar main through Moulton Parish. In order to

bring the scheme into operation it is only necessary

to carry out further work in various parishes, accord-

ing to plans and specifications prepared by Mr. E. J.

Silcock, of Westminster and Leeds. The tenders

ranged from £10,518 to £14,870.
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Assistants' and Students' Section.

Conducted iiy SYDNEY G. TURNER, assoc.m.inst.c.e.

All communications in regard to this page must he
addressed to The Editor, St. Bride's Hou8e, 24 Bride-lane,

Fleet-street, E.G. Envelopes must be marked "Assistants'

Section " in the top left-hand corner. Correspondents are

invited to submit questions for consideration and answers

QUESTIONS.

This week ansvvers are invited to ttie following

questions:—
345. Elasticity of Materials Explain fully, by

means of stress-strain diagrams, the effects of a

tensile load applied suddenly to a tie bar (a) without

impact, (h) with impact.

346. Continuous Beams What is meant by the

three moments theorem as applied to beams ? Give

the proof of it as deduced from first principles; and

give examples showing how it is applied in actual

practice. <,T. W. P., Bcxhill-on-Sea.)

347. Discharge of Water Main What amount of

water is a 7-in. cast-iron pipe capable of delivering

in the following circumstances ? The reservoir of

the adjoining authority from whom the water is

obtained is situated about li miles from my district.

Level above ordnance datimi of top of water is

28U00. There is a 10-in. main laid from same to where

my district joins, and from this point there is a

7-in. main laid for a distance of S\ miles. The
ordnance datum at the point of junction of the 7-in.

main is 230"00, and at point of discharge, from

observation taken, there is 97 ft. head. What is the

10-in. main capable of delivering to the 7-in. main,

and also what is the 7-in. main capable of delivering

at the outlet, 3i miles distant, per hour ? (Memo.)

348. House Drainage What are the chief argu-

ments for and against the use of the intercepting trap ?

(Student.)

349. Centering for Bridge.—Give drawings with
dimensions of the centering required for a reinforced-

conerete arch bridge in one span over a stream 15 ft.

in width. Height from springing to soffit ol arch is

10 ft.

[The Editor is at £lII times glud to hear from
readers w/ho desire to submit questions reg^arding
matters of general interest, points of daily practice,
&c., for insertion in the " Assistants' and Students*
Section." Questions wfhich are published are taken
into consideration, as well as other matter, in

awrarding the Monthly Premium.]

REPLIES TO QUESTIONS.

343. SBwer Construction When subsoil water
occurs, in what way can it be dealt with during the
construction of a brick sewer, and what precautions
are necessary for the stability of the work ? (" M. &
Co.")

When subsoil water occurs during the construc-
tion of a brick sewer, it becomes essential to sound
workmansliip that the level of the water shall be
kei>t down below the foundations of tlie sewer.
There are two general methods of effecting thi.-?

:

(1) By direct pumping from the trench, (2) by laying
subsoil drains under or at the side of the sewer.
In the first case sumps are formed in the bottom

of the excavation at the lower end of a section, or,

if the water is in considerable quantity, at siu'taljle

intervals in the length of the trench. In the sumps
tlie sections of tlie pumps are placed, the walei
lieing pumped either into the portion of the sewer
already constructed or away from the works en-
tirely.

In the second method a shallow grip is cut below
the foundation level, and in this are laid open-
jointed agricultural or stoneware pipes. These pipes
are packed carefully around with riddled ashes or
screened stone or gravel. Upon this the concrete
foundation of the sewer is laid. The pipes are con-
nected to a well dug close to the work from whicli
the water is pumped. It a natural outlet at a suffi-
ciently low level can be found for the pipes so much
the better, as pumping will not be necessarv. Some-
times stoneware invert blocks are used, the hollow
interior being utilised as a subsoil drain! holes beint:
formed through them and through the concrete".
This latter system, of course, is of no use in keeping
down the water level during the laying of the foun-
dations.

When wet and running sand is encountered there

to the questions which appear. For the contributions con-
sidered to be the most meritorious, one or more premiumsm books will be awarded monthly. Diagrams must
be drawn to scale on separate sheets, ready tor
reproduction.

j.i often much danger of the foundations being under-
mined and the stability of the work impaired by
llie sand being pumiced out with the water. The
pumping, therefore, should be steady and con-
tinuous, and not intermittent. Great care must also

be taken, when working in waterlogged ground, that
the water is not allowed to rise in the trench during
or just after the laying of concrete or brickwork, or

the fine particles of cement and sand will be washed
out, and the work, perhaps, ruined. As pumping
is apt to be accidentally discontinued, it may be
advisalile, in some cases, to provide against the rise

of subsoil water through the concrete. Stoneware
pipes set vertically are built into the concrete at in-

tervals, and a hole left in the sewer near their tops.

Sul)soil water can thus find an outlet into the sewer
liefore its pressure becomes sufficient to force its

way through any newly laid concrete. The holes in
the sewer can easily he closed when the work is

complete.
The diaphragm piunij is the type most generally

used on sewer work, being portable and powerful.
In some cases, however, the pumping may be suffi-

ciently heavy to necessitate steam or electric pump-
ing either by plunger, centrifugal or pnlsometer
pumps. (I. W. S., Claphain Junction.)

344. Geodesy—What is the difference betw-een

"bearing" and "azimuth"? Explain what course
on the earth's surface would be followed by the fol-

lowing lines : (a) A line laid out with a fixed azimuth
of 85"

;
(h) a line laid out with a fixed bearing of

85". The starting point of the line is in lat. 50°N.
in each ease. (A. M.)

Bearings are angles made by survey lines with
strictly parallel lines.

Azimuths of a line are the angles made by the

line with the meridian at any point.

Thus, when a theodolite traverse is made, and
magnetic bearing read, it is, in reality, the azimuth
wliich is found. The bearing can be found from
tliis reaching by allowing for the convergence of the
meridians; but this is very seldom required.

Suppose Fig. 1 to represent a plan of the earth,

N lieing the north pole and pgr latitude 50° N. Let

a traverse start from point A, having a constant
azimuth of 85°. If AN is meridian through A, then
NAB = 85° = aziiiiuth; similarly, if BN, CN ' • • are
meridians through points B, C •• NBC = NCD =
'•" =85° = azimuths. Hence, if these meridians
become infinitely close, a logarithmic spiral is ob-
tained.

Now, a constant bearing of 85° from definition
given above will give a great circle round the earth
making an angle of 85° witli the meridian it is on
as it crosses latitude 50°N. (J.S.)
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Law Notes.
Edited 1!Y J. B. REIGNIER CONDER, 11, Old Jewry Chambers, E.G., Solicitor of the Supreme Court.

The Editor will ho pleased to answer any questions affecting
the practice of engineers and surveyors to local authorities.
Queries (which should be written legihly on foolscap paper,
on one side only) should be addressed to " The Law Editor,"
at the office of The Sdrveyor, accompanied by the writer's
name and address, hut correspondents who do not ^vish their
names to be published sliould also fumisli a " nom de

plume." IVlterc necessary, copies of local Acts or documents
referred to should be eitclosed. AH explanatory diagrams
must be drawn and lettered in BLACK ink only, and in such
style as to be fit for direct reproduction

—

i.e., without
re -drawing or amendment. Unless these conditions
are complied with we cannot undertake to reply to
queries.

QUERIES AND REPLIES.
In order to avoid confusion querists are requested to use

distinctive word-i as noms de plume. The letter X, com-
binations such as X.Y.Z-. and words such as " engineer

"

and "surveyor," should never be used.

Private Street Works.—"Puzzled One" writes:

Will you kindly inform me through The Stjrveyor
whether I can be compelled under the Private Street

Works Act, 1892. to make up the private approach
from A to B, which is my private land leading to the

==j ^
liouses marked C on annexed sketch ? The owner of

gardens on the side marked D has a right of drainage
and cartage from A to B. also a right of light over

tiie wall at B into my yard. If I am liable under
the Act, can he be compelled to bear part of the eo.st ?

None liut the tenants of the houses C and owner of

gardens D use the appioacli.

This is a " street " within the definition contained in
sec. 4 of the Public Health Act. 1875, and unless it is

repairable by the inliabitants at large the local authority
can exercise the powers of the Act of 1892 (assuming that
Act to be in force iu tlie ilistrict) with respect thereto.
The owner of D would be liable to the extent of his frontage.

\V.4TiiR Supply : Well on Common Land.—" S.V.R."
writes: A well on common land has lieeu u^ed by the

pubbc for many years, and the water carried in pails

to the village. The well is no doulit vested in the

rural council as the sanitary authority. The council

are now proposing to pipe the water to the village.

(1) Can the lord of the manor (wlro is the owner of

the soil) ju-event them digging down and laying sucli

pipes ? (2) Should the council serve notice under tlie

Public Health Act (,sec. 54 and 16) ? (3) Can he claim
compensation or damages ? The line of pipe is pro-

posed to l)e laid mider the path leading to the well.

In the first place I feel considerable doubt as to whether
sec. 64 empowers the council to pipe the water from the
well as proposed. But assuming that it does, the further
question arises whether, by so doing, they would be " supply-
ing " water within the meaning of the Act. For it must
be remembered the powers of sees. 16 and 54 only arise
where a local authority ' supply water within their
district " (see sec. 54). The group of sections 51 to 63
appear to contemplate a supply from waterworks con-
structed or hired by the local authority, or a supply
furnished by a contractor, and for which the usual water
rates are charged. But sec. 64 deals with public sources of
gratuitous supply, and it seems very doubtful whether by
merely rendering such a supply more accessible the
authority would be "supplying" water. I can find no
authority on cither of these points. Assuming, however
(1) that the council have power to pipe the well, and ('2)

that by so doing they would be " supplying " water withiu
the meaning of the Act, then they could carry the pipe
under the footpath (a footway being a " street" within the
definition in sec. 4). K any part of the pipe were carried
through land not forming part of the footpath, however.

notice would have to be first given to the lord of the
manor, uuder sec. 16, and it he suftered any damage he
would be entitled to compensation finder sec. 308.

Water Supply: Capital Expenditure.— " R. O."
writes

: In my district a general scale of charges has
been approved by the Local Government Board for
tlie supply of water to two jiarishes luider .sec. 62,
Pu))lic Health Act, LST,"), and sec. 8, Public Health
Act, 1878. Are my couiu-il entitled to call upon owners
to undertake capital cxiienditure in addition to these
charges ? (1) If a liouse were situated 6UU yds. from
the main, and if that liouse had no proper water
supply, could tlie owner be called upon to pay or
contribute to tlie cost of tlie supply pipe ? (2) If more
than one house were involved, could the cost be appor-
tioned among the owners .'

(1) Tes, subject to the owner's right to appeal to the
Local Government Board, umler sec. 268 of the Public Health
Act, 1875, if he considers the requirement unreasonable.
See West Lancasldrc Rural Council v. Or/ilpy (1899, 1 Q.B..
377). (2) There does not appear to be any power to appor-
tion the cost among several owners.

Scavenging Private Streets.— '" H. R. J." writes:
In this town there are several prominent private
streets which have been repaired and scavenged for
a number of years liy the landowner. These streets
have lieen used by the pulilic for the past thirty years
without let or hindrance, but have never been made
up or taken over liy the urban authority. Who is

legally responsible to scavenge these streets ? Would
the council be exceeding tlieir statutory authority if

they were to undertake the scavenging of these streets
at the expense of the r:itej)ayers, and without asking
tlie con.^ent of the landowner ?

If the landowner is liable to repair rot/one tenuras he
would probably also be liable to do such scavenging as
might be necessary to make the road fit for traffic. (See
Burnley Corporation v. Lauiiistrr County Council, 54 J. P..
279.) But under sec. 42 of the Public Health Act, 1875, the
urban district council have power to undertake the
scavenging at the expense of the ratepayei-s, without asking
the consent of the landowner.

BuiLDiNu Bv-LAWS: PORTABLE Stddio.—"Ynys"
writes: I shall ))e glad to liave your opinion as to

whether a studio is exempt from the operation of the
iiuilding by-laws. A portable studio constructed of

timber lias been placed in the garden at the rear of

a dwelling house withiu this urban district (which
house was built before tlie adoption of the By-laws,
Jlodel Series) without submission of plans to my
council.

Unless the studio is exempt under clause (i) or clause U)
of No. 2 of the Model By-laws, the question is whether it

is a " building " within the meaning of the by-laws. There
is no definition of tlie term ' building ' in the Public
Health Act, 1875, and the reported cases as to whether
particular stnictures are or are not buildings are not ver.v
conclusive. The general principle to be deduced from
them, however, seem.s to be that a wooden structure will
usually be a " buildmg," even though it is portable, if it

is of a permanent character, as, e.g., a wooden butcher's
shop on wheels (Ricliardson v. Brown, 49 J. P., 661), or a
portable wooden shop, likely to last a considerable time,
resting on joists (Stevens v. Gourlay, 29 L.J., C.P., 1).

Receipt Stamps.—"J. G. F." writes: Is it legal for

a district council to provide the stamps for the receipts

of wages paid to their workmen and officials receiving

a wage of more than £2 per week, or should each work-
man and official provide his own stamp for the receipt

for his wages ?

In my opinion it is not legal. A person who gives a
receipt liable to duty, and not duly stamped, is liable, under
sec. 103 of the Stamp Duties Management Act, 1891, to a fine

of £10. This clearly imposes on the recipient the obligation
to provide the necessary stamp, and the provision thereof
by the district council would be an unauthorised payment.

We have to draw the attention of querists to the

directions laid down for their guidance in regard
to the preparation of diagrams. Rough sketches

obviously cannot be made use of, and wo should be

obliged if correspondents would therefore send only

carefully -prepared drawings, preferably about 6 in.

in width, and without colouring or wash of any
description. Failure to observe these rules will

involve the risk of queries remaining unans-wered.
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LOCAL GOVERNMENT BOARD INQUIRIES.
The Editor invites the co-operation of Surveyok reader.

with a view to making the inforviation given under thi.

head as complete and accurate as possible.

INQUIRIES HELD.

Belfast T.C. (September 9th. Mr. P. C. Cowan).
—£8,000 for street paving, £25,000 to enable the cor-

poration to make advances to purchasers under the
provisions of the Small Dwellings Acquisition Act,

1899. and £35,(KX) for the purposes of the electric

lighting undertaking. With regard to the loan of

£8,000 for street paving, the town clerk, Mr. R.
Meyer, explained tliat a sub-committee of the Im-
lirovement Connnitte* had examined the following
.streets, and suggested the following stuns as neces-
sary for rejiairing: Roden-street, at a cost of £1,785;
Hope-street, £1,041; Albert-street, £2,715; and Sunny-
side-street, £1.462. It was stated, with respect to the
other application, that the number of applications
under the Small Dwellings Acquisition Act had
greatly increased. As to the electricity department,
the demand for current had increased very rapidly.
Tlie balance standing to the credit of the nett
revenue account on March 1, 1913, was £13,175, as
compared with £12,919 for the previous year. Mr
Henry A. Cutler, city surveyor, was exaiuined in
respect of the proposed wood paving on tlie east
and tlie south of the city hall.

Birmingham T.C. (August 8th. Mr. Thomas
Adams).—This was an inquiry relative to the appli-
cation by the corporation for leave to prepare a
town planning scheme for North Yardlev and Stech-
ford. Messrs. W. E. Stilgoe (city engineer), A. W.
Cross (assistant engineer), and A." R. Gray (city sur-
veyor's office) were among those who repre.seuted
the corporation, and among others present was Mr.
.1. Wilmot (surveyor to the Warwickshire County
Couiieil). Tlie scheme is in respect of an area
within the city of Birmingham and an area within
the rural district of Meriden, and includes 3,176
acres. If sanctioned it will be a complement to the
East Birmingham town planning scheme. It was
siated by the inspector that the sum involved in
prepar.ng the scheme was £2,000.

Preston R.D.C. (August 21st. Mr. W. M. Cross).—£6.800 for sewerage extensions at Penwortham.

—

The proposed scheme, prepared by Mr. Henry Heaton,
of Messrs. IMyres, Veevers & Myres, of Preston, pro-
vides for the relaying of the existing low-level sewer,
extending from Jliddleforth-green to the ejector
station, and has been necessitated by serious infiltra-
tion. A revision of the present outfall works by the
provision of a combined screening chamber and
detritus tank in duplicate, and the construction of
necessary storm overflow weirs, and facilities for
dealing with storm water are also proposed. It is
intended to discontinue the use of two oil engines at
the outfall works, replacing them by electricity, two
dynamos to be erected at or near the ejector station.
The period suggested for the repaj-ment of the loan
was thirty 3-ears.

Shaftesbury R.D.C. (August 19th. Mr. W. O. E.
Meade-Kmg).—£14,000 for the provision of a water
supply for GUlingham.—The proposed scheme pro-
vides for the water being brought from Mere and the
construction of a reservoir to hold more than 100,000
gallons. There is an abundant supply of water at
Mere, the yield being 10,.500 gallons an hour, while all
that Mere requires is 22,000 gallons a day. Mr.
W. H. Creech, of Sturminster Newton, appeared for
the council in support of the scheme, full particulars
of which were supplied by the engineer, Mr. A. P. I.
Cotterill, of Bristol. An alternative scheme was put
forward by BIr. Trevor-Davies, of Yeovil, who stated
he was representing 505 out of 700 ratepayers who liad
signed a petition requesting the adoption of a scheme
from Bainley, which was only 1^ miles from
Gillingham, where there was an ample supply to be
obtained by boring.

Sheffield T.C. (September 9th. Mr. R. H.
Bicknell).—£42,798 for the extension of the town
hall.—Alderman Stephenson said he regarded the
extension as overdue. He believed that an undue
amount of sickness in the town hall staff was
attributable to the overcrowded conditions in which
they worked. The staff numbered 458, as compared
with 220 in 1897 after the buOding was opened. The
original cost of the site and building of the town
hall waj^ £187,537. Mr. C. F. Wike. citv engineer,
gave evidence with ..respect to a proposed road

widening in Abbey-lane and other streets, and also
witli respect to the paving of Alsing-road. With re-
gard to a propo.sed loan of £3,200 for laying out Hut-
cliffe Wood, the city engineer said it was essential
that the city should preserve this beautiful piece of
woodland. The corporation were going to make it

as natural as possible. The inspector: You are
;-'oing to let it alone, then? The city engineer; But
people want to be able to get to it, and we are going
to make footpaths and have seats.

APPLiCATICNS FOR LOANS.
Banbury R.D.O.—£700 for water supply purposes.
Brampton R.D.C—£1,200 for sewerage works.
Castleford R.D.C—£1,500 for street improvements.
Doncaster T.C—£33,918 for a technical school, and

£1,214 for paving works.

Harrogate T.C—£2,000, further loan for electric
cable extensions, and £500 for transformers for electric
lighting.

Holywood U.D.C—£4,500 for a water supply
scheme.

Kendal T.C.—£3,575 for street improvement works.
Leigh U.D.C—£2,404 for making up a road.

Luton T.C—£7,085 for a new school.

Norton R.D.C—£GoG for water supply works.
Preston R.D.C.—£11,554 for works of sewage

disposal.

Runcorn U.D.C.—£2,000 for the provision of a
depot.

Spalding U.D.C— £29,.5.50 for sewerage and sewage
disposal works.

Upton (Worcester) R.D.C—£1,700 for the Kempsey
sewage disposal scheme.

Whitehaven R.D.C—£000 for sewerage purposes.

LOANS SANCTIONED.

Barrow-in-Furness T.C.—£2,861 for road improve-
ment purposes, and £138 for surface-water drainage.

Blaydon U.D.C—£2,166 for road improvement
purposes.

Chorley R.D.C.—£1,800 for the purchase of a site

for sewage disposal works.

Clacton U.D.C—£275 for a store at the town yard.

Dewsbury T.C—£3,332 for street works.

Horsham R.D.C.—£980 for sewerage at Ifield.

Llanelly U.D.C—£4,750 for workmen's dwellings.

Mansfield T.C—£565 for alterations to Broomhill
srliool.

Northam U.D.C—£3.50 for street works.

Ongar R.D.C—£135 for sewer extension.

Peterborough R.D.C—£4,172 for a housing scheme.

Plymouth T.C.—£8,000 for the improvement of

Weston Park-road.

Rhyl U.D.C—£6,000 for improving the East
Promenade works.

Settle R.D.C—£800 for water mains extensions.

Stockport T.C — £60,181 for sewage disposal

purposes.

Torquay T.C.—£2.900 for gas mains extensions.

FDRTHCOMINC INQUIRIES.

SEPTEMBER. £
15.—West Ham. For the purchase of a

hospital site (Mr. J. E. Chapman) ...

16.—Axbridge. For the purchase of land for

housing (JNIr. Courtenay Clifton) ... 220

16.—Chester. For works of water supply

(Mr. P. M. Crosthwaite) 1.500

16.—Lexden. For works of water supply
(Mr. W. M. Cross) 2,200

17.—Ashington. For sewerage and laying

out a park (Mr. R. H. Bicknell) ... 4,000

17.—Durham. For works of sewage disposal

(Mr.-W. M. Cross) 2,100

17.— Kidsgrove. For works of water supply

(Mr. P. M. Crosthwaite) 1,000

18.—Amble. For the provision of slaughter-

houses (Mr. R. H. Bicknell) 2.500

18.—Northwich. For works of water supply

(Mr. P. :\r. Crosthwaite) 1,937

18.—Reading. For works of street impi-ove-

ment (Mr. M. K. North) 604

19.—Durham. For works of sewage disposal

(iMr. W. M. Cross) 1,500

19.—Newcastle - under - Lyme. For street

improvement works and the provision

of gas plant (Mr. P: M. Crosthwaite) ... 2,500
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Municipal Work in Progress and Projected.
invites the co-cperation of Shrteyor readers vlith a view to making info

complete and accurate as possible.
nation oivon under this head as

The lollowiiiir are uiuon:. tlie iiioic iiDiioiiaut pro-

jected woiks of wliieli imrticlilars appear below:
Buil(:liii.cs--Braclford £9,(jG0. Chorley ty.lUO, Dartford
t6,250, Fife £2(),{HH); liousincr and town planning

—

Bradford £2i),0()0, Loslwilliiel, Newcastle-upon-Tyne,
Wallasey ; roads and materials—Bognor £6,000, Rhyl
£0.000, Sunderland : .sewerage and sewage di.sposal

—

Balhy e4,896, Burnley. Chitton, Leeds £13,759, Rothe-
say, Shardlow : water, gas and electricity—Leeds.
Particulars of other works projected will be found on
our "Local Government Board Inquiries" page.

BUILOIfiCS.

Bournemouth T.C.—The new sea wall forming the
protection to the Undevcliff-drive extension to

Boscombe has been completed. The work has occupied
about two years, and it is expected that the carriage-

way will be ready by the winter season.

Bradford T.C.—It is juoposed to effect extensions

to the Brierlev Hall san-.itorium, at an estimated cost

of £9,600.

Chorley T.C.— \ new school is to be erected, at an
estimated cost of £8,100.

Darlington T.C.—A special committee has been
nominated to consider the provision of further accom-
modation for the administrative departments of the

council.

Dartford T.C.—Plans have been approved of a

public library, to be erected at an estimated cost

of £r.,2.'30.

Exmouth U.D.C.—The Sanitary Committee have
been instructed to report upon the advisability of

providing public slaughter-houses for the town.

Fife C.C.—The council are recommended to

purchase property at Bishop's Hill for the purposes

of a county sanatorium. The estimated cost of the

scheme is £20,000.

Harrogate T.C.—The borough surveyor, Mr. C. E.

Rivers, has received instructions to prepare plans and
an estimate for a new bandstand in the Ci'cseent-

gardens, adjoining the pump room.

Leeds T.C.—It is proposed by tile Sanitary Com-
mittee to erect a tempoi-ai-y hospital for smallpox
cases, and to alter the existing buildings on the Killing-

beck estate, in order to i>vovide for the treatment of

cases of tuberculosis. The total cost will be about
£2,.'500.

Margate T.C.—Tlie corporation have accepted a

tender at nearly £.5,000 for the erection of a new
bathing pavilion and shelters on the western side of

the town.

Wortley R.D.C.—Additional accommodation is to be

provided at the smallpox hospital, at an estimated

cost of £1,.500.

HOUSING AND TOWN PLANNING.

Bradford T.C.—The council have approved a reso-

lution that £'20,fKX) be loaned from the corporation's

trading reserves to the Health Committee at the

prevailing rate of interest for building dwelling-

houses for working classes of the city. The money
is to be repaid in a number of years approved by
the local Government Board.

Chertsey R.D.C.—A housing scheme consisting of

eight houses is to be carried out at Chobham, at a

cost of £l,.i60.

Clones (Co. Monaghan) U.D.C.—A tender has been
accepted for the building of ten workmen's dwellings.

Dumbarton C.C.—It has been decided by the
Eastern District Committee to apply to the Local

Government Board for Scotland under Part II. of

the Housing Town Planning Act, 1909, and the rela-

tive ijrocedure for authority io prepare a town plan-
ning scheme. The area of the proposed scheme
embraces territory running east from the burgh of

Dumbarton to the boundary of Glasgow, but exclud-
Mig the burghs of Clydebank and Milngavie. Thi-
area includes the villages of Milton. Bowling, Old
'Cilpatrick, Duntocher. Drumchapcl, and Bearsden.

Liskeard R.D.C.—It has been decided to build six

cottages in pairs, in districts where the need is greatest.

Lostwithiei T.C.—Consideration is to be given to a
scheme of the Housing Committee for the purchase
of i acre of ground, at tlie rate of £250 per acre, and
the erection tliereon of twelve dwellings, six to be of

B type and six of D type, sugge.sted in the memo-
randinn of tlie Local Government Board of March
2jth last, each dwelling to have a garden and drying
grovuid 40 ft. long, and the frontage of the hoTises

fenced with wire, with a gate to eacli opening in the
road, a garden in front 30 ft. in length, separated by
a 3-ft. gravel path and a 4-ft. pathway. It was esti-

mated that the cost, including ihe purchase of land,
would be £1,032 for the B type, and £1,230 for the D
type—the est-mated cost per house being—B type
£180 10s., and D type £205 lOs. The total co.st was
estimated at £2,328 10s. It was also estimated that
the annual rental per house would be for B type £8
ami for U type £9 10s.; the gross rental would be
C'Jo (is., after 012 had iieen deducted for repairs.

Newcastle-upon-Tyne T.C—The Housing Committee
have made the following awards in connection with
the twelve -sets of plans sent in for la.ving out a
portion of the Walker estate for housing jmrposes

:

(1) Messrs. Edward Cratney & Stewart Kaye, New-
castle, £50; (2) Mr. Malcolm Bennett, Brighton.
£30; (3) ]\Iessrs. Slater. Andrews & Wheeler, Col-
eliesier, e2U.

Newport (Mon.) T.C.—The Housing Committee have
asked the medical officer of health to prepare a report
upon the subject of increased house accommodation.

Wallasey T.C.—A revised scheme for the erection of

Workmen's dwellings is to be submitted to the
council. The proposal is for the provision in Wal-
lasey village of from 80 to 100 hou.ses, the greater
proportion of which will be rented at 4s. 3d. per
week, all clear. The houses are to be built in pairs,

but without having the appearance of flats. Each
house will have a separate entrance, one family
occu])ying the two upper rooms and another family
the two lower ones. A separate garden for each w il

be provided.

West Dean (Glos) R.D.C—The surveyor, Mr. P.
rhi])ps, has ju'eparcd a sketch of possible sites for

workmen's dwellings on the Bowson and Parbend
roads. He has also prepared plans of cottages, which
it is proposed should be built in couples.

PACK'S AMD OPEN SPACES.

Burnley T.C—£3,900 is to be paid for 13 acres in

Barden-lane for a recreation ground.

Roes') AND MATERIALS.

Ashby R.D.C.—The tender of the Ashby Urban
District Council has been accepted for steam rolling,

at £1 Is. per day, the working hours of a day to be
from 7.30 a.m. to 4. .30 p.m.

Bognor U.D.C.—A scheme is under consideration

for widening the marine drive and promenade, at an
estimated cost of £6,000.

Chertsey R.D.C—A widening scheme is to be

effected at Sandhills, Thorpe, at an estimated cost of

£300, towards which it is expected a grant will be
made by the Road Board.

Grimsby T.C—The borough engineer, Mr. H. G.

Whyatt, has submitted an estimate of street widening
and improvement works, at £9,335.

Halifax T.C—Towards the estimated cost (£11,.3.30)

of an imjirovement scheme for Huddersfield-road, the

Road Board have made a grant of £3,1.57.

Leek U.D.C.—The county council have agreed ti>

pay £440 towards the cost of widening and improving
Buxton-road, above Osboi-ne-street, to Abbott's-lane.

The estimated total cost of the scheme is £665.

Manchester T.C—Steps are to be taken to carry out

a widening scheme in the unwidened part of Cross-

street, from King-street to Albert-square.

Merioneth C.C.—The auditor in his report, which
w'Hs rend at the meeting last week, deals with the

>y.-tem of contracting for the repair of main roads.
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The matter, he declare.-^. \va.~ not .satisfactory. " By

the terms of the contract, no macadam is to be re-

moved or laxl until it has been checked and mea-

sured l^y tlie county surveyor. In eases where mac-

adam is conveyed by rail the railway company's

weigh bills stating the weight should l)e submitted

to the surveyor. I examined the surveyor's store

measurement book, and in most cases details of such

measurements were not shown. I was informed at

the audit that where such details were omitted he

had to obtain the figures from the contractors. I

understand that the weigh bills supplied by the

railway company are checked by the surveyor at

the contractor's offices; and as a further in.stance I

may add that the quantities of stone supplied from

the crusliers are t'iven by them. As payment is made
upon figures supplied iu such a way, it is obvious

that the system is an imsatisfactory one." The
council resolved to adhere to the principle of con-

tracting, to invite tenders tor the rolling and mac-
adamising of the roads, and that a sub-committee

be appointed to go tlirough and revise tlie conditions

and specifications attaclied to the contract, and re-

port tliereon to a future meeting of the ^laiu Roads
Committee.

Molesey U.D.C.— .VII the work in comiection with

the footpaths iiiiiiri>vement loan has been com-

pleted, and there is in liand a balance of £156, which
it is proposed to exijcnd in relaying kerl>, channel-

ling and asphalting the footpath on tlie nortli side of

Arnison-road. The consent of the Local Govern-
ment Board is to lie sought.

Plymouth T.C.—Authority has been given by the

Local Government Board for the borrowing of money
for the purpose of widening Weston Park-road, on
condition that the necessary order of tlie justices is

obtained before any part of the existing highway is

.stopped up. The estimated cost of the .scheme is

£8,000.

Rhyl U.D.C.—It is proposed to cari7 out improve-

ments on the East Promenade works, at an estimated
cost of £6,000. Tlie intention is to connect the two
promenades, and the scheme will be carried out
during the winter, so as to provide work for the
unemployed.

Sidmouth U.D.C.—Schemes have been adopted for

tlie improvement of the Ham and extending the

eastern end of the Esplanade around the Ham
Bridge, at an estimated cost of £4.250. The decision

with respect to the improvement of the Ham is con-

ditional upon £500 being received in voluntary con-
tributions towards the cost.

Southend T.C—Part of Westcliff Park-drive and
the back passage of Queen's-road and Electric-parade
are to be made up under the Private Street Works Act.

Southport T.C.—The Town Planning Committee
has been authorised to lay out the portion of Lord-
street between London-street and St. George's
Presbyterian Church, on the boulevard side, at a cost

of £2,7.30.

Sunderland T.C.—The Highways Committee recom-
mend the paving of Newcastle-road with Durax
paving, at an estimated cost of .£4.830. It is also
recommended that a deputation, to include tlie

borough eng neer. :Mr. .1. W. Jloncur, be authorised
to interview tlie Eoad Board witli a view to obtain-
ing a grant towards the cost of the work.

Whitby R.D.C.—The views of certain landowners
are to be sought with respect to the proposed im-
provement and diversion of the Whitby and Sand-
send road, and converting it into a main road. Tlie
total cost is estimated at £14,000, towards which the
Road Board would give £5,000. subject to the land-
owners giving all the land, freeing the land from
tolls, and contributing £4,000, leaving the balance
of £5.000 to be found liy the North Riding Countv
Council and the Wliitliy Urban and Rural Council.s.

Wigtownshire C.C—The Rhins District Committee
have agreed to the recomiueudation of the surveyor
to adopt the tar-macadam system of road making,
which he was satisfied was the most suitable and
economical for the future maintenance of the high-
ways in the Rhins. It was agreed to purchase tar-
macadam mixing plant at a cost of about £160. and
to allow £280 iier annum for the purchase of tar and
the mixing and apiilication of the tar-macadam.
Worcester T.C—For the pui-pose of a street widen-

ing scheme it has been decided to purchase propertv
at £800.

11.

SEWERAGE AND SEWAGE DISPOSAL
Balby U.D.C.—Extensions are to be carried out at

the sewage disposal works, at an estimated cost of

£4,890.

Burnley T.C.—The borough surveyor, Mr. G. H.
Pickles, has received instructions to prepare plans lor

the extension of the sewage disposal works.

Chesterfield R.D.C.—The scheme of the sanitary
engineer, Mr. H. Hudson, for dealing with the sewage
of Hasland and Xorth Winjifield has been almost
completed, at a cost of £4.449. Wherever practicable,

hamlets in the district are being linked up to the one
main outfall in order to minimise the number of

sewage works. At present there are only two outfalls

in Hasland as against five which treated the sewage
prior to the construction of the new works. By con-

veying as much sewage as possible to one outfall, the
cost of upkeep is lessened considerably, and super-

vision is easier.

Clutton R.D.C.—A sewerage scheme for Paulton,
Timsbury, High Littleton, and Farmborough, has been
prepared by Mr. W. F. Bh-d.

Darwen T.C.—It is proposed to ask the Local
Government Board to appoint an engineer to deter-

mine the price to be paid by the corporation to Bolton
for the 300,000 gallons of water per day Bolton have
to supply.

Ellesmere U.D.C.—The estimated cost of the new
sewerage works, the scheme for which has been
prepared, is £7,000.

Glendale R.D.C.—A scheme is to be prepared for

the sewerage of Bowsden, at an estimated cost of £220.

Haslemere U.D.C.—The rural district council is to
be asked to pay over to the treasurer of the urban
council the balance of the Klondyke drainage loan,

amountintr to £276, and application will be made to

the Local Government Board to allow this sum to be
used for water and sewerage works in the district.

Hursley (Hants) R.D.C.—An amended scheme of

sewerage for Chandler's Ford, estimated to cost £9,605,
has been adopted.

Leeds T.C.—The council have confirmed the reso-
lution of the Seweraije Committee accepting the tender
of Gwynnes, Limited, of Hammersmith, for the supply
and erection in tlie new pumpinc station at Kiiostrop,

on the Thorpe Stapleton sewage works of the Leeds
Corporation, of six centrifugal sewage pumps, with
electric motors to be made by the British Thomson-
Houston Company, Limited, Rugby, and with switch-
gear and accessories to be made by the British
Westinghouse Company, Limited, Manchester, in ac-

cordance with the specifications which have been pre-
liared by Mr. G. A. Hart, m.inst.c.e., sewerage engi-
neer to the corporation, and by Mr. H. Dickinson.
M.I.E.E.. now city electrical engineer at Liverpool.
The aiiioiuit of the accepted tender is £13,759.

Leiston-cum-Sizewell U.D.C.—The surveyor, Mr.
C. F. Brown, has prepared plans for an additional
septic tank, and other alterations at the sewage works,
which the council have approved of, and a tender has
been accepted for carrying out the work.

Rothesay T.C—The engineer, Mr. Brodie, has
received instructions to repoi-t on a sewage disposal
scheme in three different sections—First Ward, Sixth
Ward, and centre of the town—the sewage to be dealt
with mechanically before being discharged into the
sea.

Sedgefield R.D.C.—Two tenders were received for
carrying out the sewerage work at Coxhoe, in which
both the Sedgefield and Durham rural district councils
are intere.sted. but as they were considerably in excess
of the estimate of £575, the matter was left in the
hands of the surveyor, Mr. J. Stones, neither contract
being accepted. Asked if he could give a reason for
the prices quoted, Mr. Stones said that contractors
bad so much work on hand that there was a real difii-

culty in getting them to tender.

Shardlow R.D.C—The tender of Messrs. H. H.
Bari-y, Radcliffe-on-Trent, at £7,5.50, has been accepted
for the constniction of sewage works at Spondon.

Worcester T.C—It is proposed to expend £250 upon
the removal of detritus from the sludge lift at the
sewage disposal works.

WATER, CAS, AND ELECTRICITY.
Carlisle T.C—The profits of the electricitv under-

taking last year were £1,509. It has been decided
to instal a high-tension supply at a cost of £4.300.
to provide for the present and future needs of the city.
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Holywood U.D.C.—Authority is to be sought for the

purpose of acquiring lands and water in the valley

uf Ballykeel river, the construction of a reservoir, and
the provision of an additional filter bed on the lands

of the present supply.

Kenmare R.D.C.—It is proposed to carry out a

water supply sclienie, at an estimated cost of .£5,50U.

Leeds T.C.—^It is announced that the Waterworks
Committee propose to supply with water not only

the town of Doncaster, tmt also several rural dis-

tricts in the West Kiding, including Tadcaster. The
construction of Col.-itcrd.ile reservoir is to follow that

of J.eighton reservoir, nnw in progress. In regard to

Doncaster, the corjioration of that l)Oiough may de-

sire to take a minimum of- 500,000 gallons of water
per day, and may exorcise the right up to 2,(KXi,linil

gallons per day.

Rothesay T.C.—Tenders have been accepted, at

£323, for the extension of the exhauster-house, ex-

hausior. and pumps at the gasworks.

Torpoint U.D.C.—The local gas company offered to

provide liiii-candle power liyht, the council to light the

lamps, at £2 per lamp per annum, or do the whole of the

lighting, with controllers, at £3 5s. per lamp per anniun.

An electricity company offered a 50-candle power light

at £2 .'js. per lamp, 75-candle power at £2 17s., and a

100-candle power at £.3 10s. The council decided to

accept the terms of the electricity company for a

50-candle power light for a period of five years.

PERSONAL.

Mr. T. L. Williams, of Tamworth, has been ap-

pointed assistant surveyor to the Cannock Urban Dis-

trict Council.

Mr. Sidney T. Ford, surveyor of highways to the

St. Columb Eural Distriit Council, has been appointed
surveyor to the Camel ford Rural District Council.

Mr. Charles C. V. Roebuck, assoc.m.inst.c.k., first

engineering assistant in the borough surveyor's office.

Bury, has been appointed engineering assistant in the

borough surveyor's office, Coventry.

Mr. W. E. Horsman, well known among municipal
engineers as the London representative of Messrs.
George Waller & Son, has recently completed the

thirtieth year of his connection with that firm.

Mr. H. F. Coales, surveyor to the Sunbury Urban
District Council, and Mr. D. M. Sutherland, a member
of the council, have been appointed as representatives

to the conference which is being convened by the

Local Government Board to consider matters apper-
taining to the upkeep of arterial roads.

Mr. M. Hainsworth, surveyor to the Teddington
Urban District Council, was among the speakers last

week at the dedication liy the Et. Rev. Dr. Bury.
Bi.shop in Northern and Central Eiuope, of the three
new class-rooms which have been added to the SS.
Peter and Raid's Church of England Schools at a

cost of £950. The extra accommodation provided is

148 places, and was necessitated l)y the Board of Edu-
cation's raising of the basis from 8 ft. to 10 ft. per
child. Mr. Hainsworth, wlio was honorary architect
for the addition, said he could not, in his official posi-
tion, have prepared the plans without the permission
of his council, or without the help of his assistant,

Mr. Harman.

Mr. Henry Criswell. a native of East Grinstead,
who has held an appointment on the engineering
staff of the county surveyor for West Sussex (Mr.
H. W. Bowen, .\ssoc.m.innt.c.e.), has been appointed
chief roads engineer to the Peruvian Government,
at a salary of tl.2O0 per annum. Mr. Criswell, who
has signed a three years' contract, sails for Peru
on Wednesday next. Since his appointment on the
staff of the West Sussex county surveyor Mr. Cr:s-
well has passed his final examination as an associate
member of the Institution of Civil Engineers. He
has also passed his examination as a member of
the Institution of IVIunicipal and County Engineers
and of the Royal Sanitary Institute. Mr. Criswell
has already had colonial experience, both in South
Africa and Canada. It is interesting to note that
the appointment w^as originally offered to the county
surveyor for West Sussex, but Mr. Bowen having
for jjer.sonal reasons declined the offer, he was asked
to make a recommendation for the post, with the
result that Mr. Criswell \\ as successful in securing
the position.

Mr. Reginald Brown, the author of the paper, "The
Housing Problem and its Solution," which appears
elsewhere in this issue, has been the surveyor and
engineer to the Southall-Norwood Urban District

Council since 1901, At that time the population of

the district was only aliout 12,000, but it has now in-

creased to 30,000, which fact alone will give some idea
of the variety of work which has demanded his atten-

tion. Mr. Brown received his training under the city

surveyor of Peterborough, and his flr.st appointment
was as assistant survej'or to the Brentford Local
Board, He was afterwards chief assistant to that
veteran mimicipal engineer the late Mr. Charles
Jones, of Ealing, with whom he remained for nearly
.seven years. He left Ealing on being appointed as

chief surveyor to the Metropolitan Vestry of Stoke
Newington, but by the London Government Act his

office was abolished. For a time he was contractor's
engineer during the construction of the electric tram-
way system at Brighton, and, as before stated, was
appointed to his present office in 1901. He was for

souie time Lecturer in Sanitary Science at the City
of London College, and also for the National Health
Society, His experience embraces almcst every phase
of mimicipal engineering. In Southall-Norwood alone
he has carried out extensive works, including many
miles of private street works, a free library, a fire

station, a canal dock, the laying out of two parks, the
erection of lodges and bandstands, and the con-
struction of many miles of sewers, including canal
crossings, underground convenience ; other note-
worthy nuitters embrace public improvements and
extensive works for sewage disposal, including large

inecipitation tanks, contact beds, and ten percolating
filters dealing with 1,250,000 gallons per day. Mr.
Brown also carries on a consulting practice in West-
minster, and has advised .several councils in matters
of sewerage and sewage disposal, and given expert
evidence at Local Government Board inciuiries, before
Parliamentary Committees and in the Law Courts.
He is a well-known coach for the examinations of the
Institution of Civil Engineers, the Surveyors' Institu-

tion, the Institution of Municipal and County Engi-
neers, and the Royal Sanitary Institute. He is a fre-

quent contributor oi pajjers to professional societies,

and has written the following: "The Surface Treat-

ment of Roads for Dust Laying," at the congress of

the Royal Sanitary Institute at Cardiff; "The Road
Development Act," at the congress of the Royal Sani-
tary Institute at Brighton; "The Treatment of Gas
Liquor in Relation to Sewage," at the congress of the
Royal Sanitary Institute at York :

" The Working of

the Road Development Act, 1909," before the Society

of Engineers; "Artificial Paving for Footways," at

the annual meeting of the Institution of Municipal
and County Engineers at St. Pancras; "Fire Protec-
tion in Towns," at the annual meeting of the same
body at West Bromwich; and "Sewage Distributors:
Fixed Sprays v. Revolving Sprinklers," before the
Association of Managers of Sewage Disposal Works.
Mr. Brown also recently read a paper on "The
Housing Question—A Sanitary Problem," at the con-
gress of the Royal Sanitary Institute at Exeter. He
is a member of the Institution of Civil Engineers, a
fellow of the Surveyors" Institution, a member of the
Institution of Mimicip^il and County Engineers and
of the Royal Sanitary Institute, and a hon. member
of the Association of Managers of Sewage Disposal
Works.

Hearty congratulations to Mr. and Mrs. H. T.

Wakelam, who celebrate their silver wedding at their

residence, Woodlawn, Teddington, Middlesex, on the
25th inst.

FOR OTHER ADVERTISEMENTS
See End of Paper.

"riEVON COUNTY COUNCIL.
-*-^ MAIN ROADS.
Teujporary Surveying Assistant required immedi-

ately. Experience in l>ridge and road construction
essential. Salary £3 per week. Applications, in

candidate's own handwriting, with three recent
testimonials, to be received by the undersigned on
or before the 22nd inst.

W. P. ROBINSON, ASSOC.M.INST.C.E.,
County Surveyor,

No. II. Division.
22 Queen-street,

Exeter.
September 11, 1913. (806)
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DOROUGH OF BROMLEY.
-*-* SECOND CLERK, ENGINEER'S DEPARTMENT.

The Town Council of the above Borough is prepared

to receive applications for the appointment of Second
Clerk in the Engineer's Department. A knowledge

of accounts, shorthand and typewriting is necessary.

Commencing salary £60 per annum. Applications,

in candidate's own liandwriting, stating age, qualifi-

cations and previous experience, accompanied by
copies of three recent testimonials, and endorsed
" Second Clerk," must be delivered at my office not

later than first post on Saturday, the 20th September,

1913.

Canvassing will be considered a disqualification.

STANLEY HAWKINGS,
Borough Engineer.

Municipal Offices,

Bromley, Kent.
September 10, 1913^ (799)

TTIAST SUFFOLK COUNTY COUNCIL.^ MAIN ROADS.
Applications are invited for the appointment of

Clerk in the County Road Surveyor's Office. Appli-

cants must have a good knowledge of shorthand,

typewriting, checking of highway accounts, and be

quick and accurate at figures.

Salary, £52 per annum, rising by annual increments

of £6 10s. to £78 per annum.
Applications, in candidate's own handwriting,

stating age, experience, and enclosing copies of

three recent testimonials, to be sent to the undersigned

on or before the 20th September.

Candidates are requested to state, if appointed, the

earliest date they could commence duties.

W. JERVIS,
County Road Sur\eyor.

County Hall,

Ipswich.

September 10, 1913. (801)

STONE (STAFFS) URBAN DISTRICT
COUNCIL.

WATER-CLOSET CONVERSION SCHEMJO,

The above Council require shortly a Clerk of Works
to superintend the carrying out of the above scheme.

Candidates must be competent to assist the Surveyor

in preparing the necessary Specifications, Quanti-

ties, &c., measuring up and supervising the work.

Applications, in candidate's own handwriting, stating

age, experience, and salary required, with copies of

two recent testimonials, and endorsed " Clerk of

Works," to be sent to me not later than 10 a.m.,

Wednesday, September 17th.

A. R. RIDOUT,
Surveyor to the Urban District Council.

Westbridge House, Stone, Staffs.

September 10, 1913^ (802')

APPLICANTS for an appointment as Temporary
Assistant in a Municipal Engineer'.s Office near

London, addressed to Box 1,286, office of The Sur-

veyor, are thanked for their applications, and hereby

informed that the vacancy has been filled. (804)

ALSAGER URBAN DISTRICT COUNCIL.^ TO CONTRACTOBS.
The Urban District Council of Alsager are pre-

pared to receive Tenders for the following Works of

Water Supply—viz.:—

•

CONTRACT No. 1.

The supply of about 3,200 yds. of 6-in. Cast-iron

Pipes, Socket and Spigot, and Specials,

CONTRACT No. 2.

The Laying of a 6-in, Cast-iron Main from the

Pumping Station to Alsager Railway Station and to

the Reservoir,
CONTRACT No. 3.

The Supply and Erection of a Pumping Plant in

duplicate, consisting of a Deep W^ell Pump and
Driving Gear, Gas Engine, and Gas-producer Plant.

A copy of the Specification. General Conditions,

Bill of Quantities, and Forms of Tender may be
obtained, and the Drawings seen, at the office of the

Engineer. Mr. F, W. Stocks, f.s.i., Town Hall
Chambers, Middlewich, on payment of a deposit of

Two Guineas, which will be refunded on receipt of

a hond-fide Tender.
Sealed Tenders, endorsed " Water Supply," Con-

tract No. 1, 2, or 3, as the case may be, to be

obtained at my uttice, not later lli;in - riday, October
3rd, 1913.

The Council do not bind themselves to accept tlie

lowest or any Tender.

(Signed) J. .1. XELS(JN,
Clerk.

Burslem,
Staffs,

September 10, 1913. <8U0)

FTRBAN DISTRICT COUNCIL OF
yJ ENFIELD.

TO CONTRACTORS,
The Council invite Tenders for making up the

Private Street in their district known as Raynton-road
(part of), Enfield Wash.
Plans and Specifications can be seen. Forms of Ten-

der and all information obtained, on application to

Mr Richard Collins, the Council's Surveyor, at these
offices, any day (except Saturday) between the hours
of 9 a.m. and 5 p.m.
The Contractor will be required to observe Trade

Union hours of labour, and to pay the recognised
Trade Union rates of wages in force in the district

where the work is to be executed.
Tenders (on the Forms supplied only) to be sent in

to me not later than noon on Wednesday, the 24th
day of September instant, endorsed " Tender for

Raynton-road."
The Tender must be accompanied by a Schedule

of hours of labour and of prices and wages to be paid
for different classes of work, which Schedule will be
embodied in the Contract.
The Council do not bind themselves to accept the

lowest or any Tender.
(By order)

T, W, SCOTT.
Clerk.

Public Offices,

Enfield. Middlesex,
Septem!)er 12, 1913. (805)

J
J ARPENDEN URBAN DISTRICT COUNCIL.

*^^ PRIVATE STREET WORKS ACT, 1892.

Tenders are invited for the making up of Park-
avenue (part of). Harpenden, under the Private Street

Works Act, 1892.

Plans and Specifications may be seen, and Bills of

Qiumtities obtained, at the Surveyor's Office, Public
Hall, Harpenden, on deposit of £2 2s., which will be
returned on receipt of a hnna-fidc Tender.
.Tenders and fully priced Qviantities must be de-

livered to the Clerk's Office. High-street. Harpenden,
not later than noon on Monday, 29th September, 1913.

The Coimcil do not bind themselves to accept the
lowest or any Tender.

CHAS. S. TUCKEY,
Clerk to the Council.

Hi-b-street,

Har]ien(len.

Septeniliei- \.-2. 1913, (798)

IT'ASINGTON RURAL DISTRICT COUNCIL
^ (Co. DURHAJM.)

WINGATE AND DISTRICT OUTFALL SEWERAGE
SCHEME,

Tenders are invited by the above Council from re-

sponsible Contractors for the construction of about
15,000 lineal yards of 21, 18, 15, 12 and 9 in, diameter
Stoneware and Cast-iron Pipe Sewers, with Manholes,
Flushing Chambers, Storm Overflows, Stream Cross-
ings, Sea Outfall, and other works connected there-

with.
The Drawings, Specifications and Conditions of Con-

tract may be seen, and Bills of Quantities and Forms
of Tender obtained, on and after Monday, September
15th next, at the Office of the Engineer (Mr, G. Water-
house). Castle Eden. Co. Durham, on deposit of a

cljeque for £5, made payable to the Easington Rural
District Council, which amount will be returned after

receipt of a hfmd-fir/r Tender. The Council do not bind
themselves to accept the low-est or any Tender.
The vfhole of the work to be completed within 18

months.
Tenders, endorsed " Wingate Sewerage," must reach

me. the undersigned, not later than 10 a.m. on Wed-
nesday. October 1st next.

J. M. LONGDEN,
Clerk of the Council.

Easington. Castle Eden, S.O.
September 10, 1913. (803)
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Reservoir Construction in Reglna, Canada.
By R. 0. WYNNE-ROBERTS, m.inst.c.e., m.can.suc.c.e., f.r.san.inst.

[•Vo are indebted to the "Canadian Engineer," Toronto, for the following details of the design and
construction of one of two reservoirs which the City Council of Regina, Saskatchewan, decided, on the
recommendation of Mr. Wynne-Roberts, to construct at a cost of £400,000 with the object of making
available for the town an ultimate daily supply of 10,000,000 gallons of water.]

The scheme included two 5,000,000-gallon reservoirs.

The construction of the first of these was commenced
last summer, but, owing to unforeseen delays in the

supply of certain materials, it was found impossible

to complete the work liefore the winter had set in.

Immediately it was safe to proceed in the spring, the

structure was finished as quickly as possible, and the

reservoir has now been in use some four months. No
signs of defects have lieen observed, and the depth

Fig. 1.

of water has been maintained at about 23 ft. for about
a month.
Tor Hill reservoir is 202 ft. in diameter, holds 25 ft.

depth of water, and its capacity is 5,U0O,U0iJ iniperial
gallons. This reservoir is circular in plan, reinforced
concrete, and is located on a hill close to Boggy Creek
waterworks, at an elevation of about 105ft. above the
city, the top water line liemg about 120 ft. above
Eegina level. It is so situated that it will answer
in connection with futuie extensions of the water-
collecting works into five other watersheds.
The following is a description of the work a.-; carried

out:—
EXCAVATIONS AND EMBANKMENT.

The excavations averaged 9.Ht. deep. The material
removed was of a heterogeneous character, common
to glacial formation, ranging from fine sand to heavy
clay. This was excavated by horse-drawn wheel
.scrapers, and the material deposited at convenient
points, to be afterwards utilised in forming an em-
bankment round the reservoir, in which work ordinary
scrapers were employed. The quantity handled was
about 12,500 cub. yds.

FOOTINGS OF WALLS.

The footings were first laid. They are 1 ft. lower
than the underside of the floor, except where the pipe
connections are located, where the thickness was made
2 ft. beneath the underside of the pipes. The footings
extend for a distance of 3ft. Sin. from the inner face
of the wall under the floor, and are reinforced with
J-in. round bars laid radially and circumferentially,
and also a diagonal brace laid radially at 6-in. centres
so as to form a strong tie between the wall and the
floor.

FLOOR.

The reservoir floor is 12 in. thick, having a crossfall
of 1 ft. to the scour pipe, which is laid to a sump-hole
at a depth of 2 ft. 3 in. below the floor level. The floor

was laid in two laycis, each Gin. thick, and between
them are laid ^-in. mild-steel bars at 6-in. centres,

in two directions, at right angles to each other, tied

together at every liltli intersection in one way, and
at evei-y intersection in tlie other direction. The top
surface of the concrete was worked to a fine, close

texture.

COLUMNS.

There are sixty-nine reinforced-concrete columns,
each 16 in. Iiy 16 in., supported on truncated pyramidi-
cal bases 4ft. by 4ft., and 1ft. Sin. high, which, with
6-in. sub-base, form an integral part of the floor. The
sub-base was reinforced with J-in. bars laid at 6-in.

centres in cross directions.

The columns are reinforced with four f-in. round
bars tied by 1-in. by -|V-ii». hoop-iron links at 10-in.

intervals. Where tlie liars joiu the base they are in-

serted into wrought-ii'ou tube sleeves i-in. larger in

diameter, and grouted with neat liquid cement. After
the bases had set, these rods kept the forms from rising

when they were filled with wet concrete.

The forms for the columns were made in three sec-

tions built of 2-in. planks with 4-iii. by 4-in. cross-

pieces at 3-ft. centres, and held together by |-in. bolts.

Kaoh section was numiiered so that three forms made
a complete column. Sufficient forms for twenty
coiumiis were made and these were therefore used
at least three times. These forms were assembled on
the ground, and hoisted up and lowered over the rods
by means of a light gin pole on a monkey derrick

built of skids. Lumber, 2in. by 8 in., was used to

build up the derrick, and this was moved from column
to column by the men. The columns were braced by
1-in. boards tied to the wall forms, and were plumbed
to assure the perpendicularity of the lower forms

;

the other forms were held in place by two bolts hold-

ing the second and third sections down to the one
already filled in. One section, about 9 ft. high, was
filled each day.

WALL.

The wall is 57 in. thick at the floor level, while 7 ft.

above the floor a steep batter on the outside reduces
it to 18 in., and from this point it tapers to 14 in. at

the top water line. The wall then corbels out to allow

Sin Concrcl-e fiouf

Fig. 2.

—

Section through Wall, Roof and Base.

a base for the roof lieams and for a rain-water gutter.

In the original design the wall was to be 9 in. thick

at the top and 14 in. at a height of 5 ft. above the floor,

with three external reinforced-concrete rings placed at

points of equal jjressure, to provide extra strength,

as the work would be carried out under somewhat
unusual conditions ; but, owing to the delays already

mentioned, it was deemed expedient to alter the de-



412 THE SURVEYOR AND MUNICIPAL September 12, 1913.

sign by eliminating the rings and thiclcening the walls

by an equivalent volume of concrete and steel, so as

to simplify the construction and thus expedite the

work. The inside face of the wall is vertical.

The horizontal reinforcement in the wall was de-

signed to take up the tensional stresses proportional

to the varying depths of water. At the floor level

there are two ii-'\i\. round bars at 3-in. centres, curved

to template to fit the curvature of the wall, and at the

top lin. at 4^-in. centres. These bars are lield in

place liy 2-in. by 3-in. by -J-in. angle steel standards in

which holes were drilled at prescribed distances apart

and i-in. steel hooks in.serted to clip the rods. Such

standards are 3ft. 6iiu. apart along the perimeter of

Overflow

'El. y\ Sump /.','•'/,
v'*''

Fin. -(IVKRFLOW- AND ScOUR PiPE.

the reservoir, and fixed so that there are Sin. of con-

crete between the horizontal steel reinforcement and
the water face at the bottom, and 3 in. at the top.

This method of placing and fixing the horizontal bars

resulted in a firm and satisfactory framework which
could not be disturbed when the men were placing

the concrete.

The vertical reinforcement consists of J-in- ha.xs at

8i-in. centres, and are tied to the horizontals by black

wire at every fifth intersection vertically, and at each,

intersection on the fifth rows horizontally.

Tliere are forty-five buttresses spaced at 14 ft. 2 in.

Fig. 4.—Section showing Staging for Transport
OP Concrete and Holding of Forms.

around the outside of the wall. These buttresses are

2 ft. wide, and project beyond the 14-in. wall at the
top about 11 in., and die out at the base. These are
reinforced vertically by -^in. rods, spaced 4 in. apart.
The walls, &c., were built in courses about 12 in.

high. Kvery horizontal and vertical joint was
thoroughly cleaned before the next layer of concrete
was laid. Any concrete work w-hich had been stand-
ing twenty-four hours or more had the laitance re-

moved by picks, wire brushes, and plenty of w^ater, so
as to ensure a thoroughly sound bond. The concrete
was well worked into the spaces between the steel
rods, &c.
On the completion of the work the wall, floor and

columns were painted with hot liquid bituminous
asphalt, and afterwards limewashed.
The timber work necessary to form the internal sur-

face of the wall consisted of bents erected about 14 ft.

uiiait; thegirtswere spaced every 5ft., and on each row
of girts were placed G-in. by 6-in. beams. Theone facing

the studding had a .segmental piece nailed on to its

face to form the curve. On the top of the 6-in. by 6-in.

timbers was built the rimways or gangways which
served to transport the materials. As the wall was
built up to the level of the runways, the timber work
was made higher so as to command the next tier of

concrete work.
ROOF.

The roof is constructed of 15-in. by 6-in. by 60-lb.

rolled-steel primary beams, cut to fit the 20-ft. spans,

and resting on the columns, which are 20 ft. apart

each way. The secondary beams are 12-in. by 5-in. by
31-lb. rolled-steel joists fixed at G-ft. 8-in. centres, and
attached to the primary beams by angle iron brackets.

The whole of the roof beams were riveted together.

The cover of the roof consists of Gin. concrete, rein-

forced with J-iu- steel bars laid crossways at 6-in. cen-

tres. The roof has a dome formation, being 12 in.

higher at the centre than at the perimeter. The sur-

face of the concrete was washed with hot liquid

asphalt to prevent frost disintegrating the same.
Rolled-steel joists were selected for the roof con-

struction, as it would otherwise mean erecting false

timber work to a height of 27 ft. to support the Tein-

forced-concrete beams. With the steel joists, however,
the forms rested on the flanges, and this was a simpler
and equally effective mode of construction.

The steel joists were elevated to the roof level by
means of a fixed boom attached to the hoisting tower,

which was used to raise the concrete, and then landed
on loose dollies and run within reach of a derrick.

This placing derrick was built of 6-in. by 6-in. timber,

in the form of a double boom traveller, having a reach
of 60 ft. when both booms were spread. It w'as slid

along greased rails, and carried a set of chain blocks
at the end of each boom.
There are four cast-iron ventilators in the roof.

FIPE connections.

The 16-in. inlet and outlet pipes are placed diametri-

cally opposite, and the overflow stand-pipe and the
scour outlet, which are together, are located half-way
between the inlet and outlet. The overflow stand-pipe
is held in place by 4-in. by ^-in. stays anchored into

the wall.

All castings fixed in the concrete were uncoated, and
had puddle rings cast on to prevent any water finding

its way along the outside of the pipe. These rings are
6 in. wide and lin. thick, strengthened by brackets
lin. thick. All inside pipes have bell mouths. The
inlet and outlet pipes stand Gin. above the floor level.

All vah-es are located outside the reservoir, and en-

closed in reinforced-concrete manholes measuring
3ft. Gin. square at the top, and 3ft. 6 in. by 4ft. Gin.

at the valve level. The mains leading to and from
the reservoir are of ample size to deliver at least

5,000,000 gallons per day, and of such dimensions as
to fit in with future extensions.

STEEL reinforcements.

All liars or rods are medium steel, having an ulti-

mate strength of 00,000 lb. per square inch, and an
elastic limit of not less than one-half of the ultimate
strength, and elongate not less than 22 per cent in

Sin., and bend cold 180 deg. round a diameter equal
to the thickness of the piece tested, without fracture
on the outside of the bend. The steel bars were joined
together by overlaps equal to forty times their respec-
tive diameter and tied with black wire. The working
stress on the steel was limited to 15,000 lb. per square
inch tension.

CONCRETE.

The concrete was specified to be as follows: Floors,
columns and wall, 3 parts of broken stone and gravel,

15 parts of sand and 1 part cement. The mass work
round the pipes in the valve chambers and in the roof

cover were to be 4, 2 and 1 respectively. The pit

gravel obtained close by, however, was foimd to con-
form fairly close to the specified proportions that a
mixture of 1 cement to 5 pit gravel was substituted,
care being taken to add more cement when necessarv.

Tramway Track Repairs: Use for Motor 'Buses.

—

In a report of the Manchester tramways manager the
suggestion is made that it would facilitate the carry-

ing out of extensive track repairs or renewals if a
service of municipal motor 'buses temporarily re-

placed the tramcars while the track is being recon-

structed.
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ROAD DUST AND DISEASE.

SIR JAMES CRICHTON-BROWNE AT THE SANITARY
INSPECTORS' CONFERENCE.

In his presidential address at file (>[)ening of the

annual conference of the Sanitary Inspectors' Asso-

ciation at Llandudno on Tuesday. Sir James Criehton-
Browne dealt with dust as a danger to public health.

making special refeience to the evils of road dust.

Road dust, he said, had become a widespread and
in some places intolerable nuisance, calling for

prompt abatement. Whatever the material used for

road making might be—granite, whinstone, sand-

stone, shingle, slag, or clinkers—the sharp-edged or

acrid mineral particles were there, and with them.
in dangerous comi)anionship, were almost invarably
patliogenic germs derived from organic .sources.

Although its jiathological eonseciuences had still to

be worked out, it was already evident that road dust

was responsible for cases of conjunctivitis, of oral

sepsis, of sore throat and tonsilitis, of bronchitis and
pneumonia. The chief danger attending it was, liow-

ever, tetanus, or lockjaw, a rare disea.se, no doubt,
but one the death-rate from which showed a decided

increase. On t)ie old Roman roads that inter.sected

our country there was, he believed, a broad border

on either side tliat the native tribes had to keep clear

of trees and brushwood, .so that ambuscades of

troojjs on the march might be prevented ; and on
our modern twentieth century roads it would seem
advisable that a similar broad border on either side

should be kept clear, so that the ambuscades of

disease from the roads might be prevented. Narrow
and ill-paved roads must be gradually abolislied, and
in towns forecourts would become more and more in

request.

The suppression of road dust was a matter of

primary sanitary importance and of ever-growing
importance, owing to the great increase of motor
traffic. There were now, it was said. 220,000 motor
vehicles in Great Britain. Road dust was not fn
original invention of the motor car, but it had been
nuTltiplied by it to a jiortentous degree, and as there

was no possibility of abolishing it or reducing it to

an appreciable extent by measures applied to the car
it was upon the road that, in our struggle with road

dust, we must concentrate our attention.

Road making was tlie question of the hour. It

was in a transition stage and was daily taking big
strides in advance ; but he supposed that, whatever
advances it might make, tar-macadam would 'remain
its basal idea for a long time to come. They had
been told that the extensive use of tar in road making
must lead to a great increase of cancer, but it might
be safely affirmed that there was not the remotest
risk of that. It was, it would appear as the result
of experiments, only certain kinds of pitch that were
mischievous. That olitaiued from gasworks tar vas
so, but not that from the tar of blast furnaces. Tar
oil containing carbolic acid was innocuous, hut it

became mischievous when the acid was extracted
from it. Pure anthracene oil was not mischievous,
but the commercial rough anthracene cake was so.

Then it was only, it would appear, by the repeated
or eon.stant application of the noxious material im
some concentration to the skin for years that the
.skin was prepared for the occurrence of cancer, r,nd
no such application was i)ossible through the dust of

tarred roads.

The total membership of the Sanitary Inspectors'
Association is now 1,7;?7, an increase of more tlian

100 over last year. In the report of the general
council presented on Monday at the annual nieetin'.'

it was declared that the present session marked a
stage of great progress in the history of the asso-
ciation, for, in re.sponse to the application of the
council, the Local Government Board, after only
considering the syllabus of the association's exami-
nations, and the steps taken to ensure adequate
examination, had decided to place the certificate of
the association granted to prospective sanitary in-
spectors in the provinces on the same level as that
of any other certificate granted for this purpose.
Tlie association were advised to press forward in
this work, to ensure that in future the only passport
to entrance to the profession should be the certificate
of the Sanitary Inspectors' Association. This ob-
tained in every other calling in which certifijates

are essential, and ought, the council submitted, to

do so in the case of sanitary inspectors.

Next year's conference will be held at Leicester.

DECAY OF TIMBER.

RAVAGES OF THE DEATH-WATCH BEETLE.

In consequence of signs of unsoundness having
been observed, a thorough examination b.y experts
has been made of the timbers in the magnificent roof
over Westminster Hall, with the regrettable result

that very nuiny of the timbers have been discovered
in a condition of advanced decay, some even with
holes in them as large as a boy's body.

It is only some twenty-eight years ago that i\n

expert in timber was engaged to examine the roof,

and he then reported it to be in a .sound state.

It seems incredible that in the interim such havoc
could 1)6 wrought by so small a larva as that of
X. tesstlaium, the death-watch beetle, which is answer-
able for the trouble. Presumably the examination of
each timber on that occasion was not thorough. At
any rate, several uf the main timbers are now decayed
beyond a condition of safety.

The remedy proposed is drastic, but thorough—viz.,

to take down tlie entire roof, temporarily replacing it

with a covering of corrugated iron, to burn all infected
wood, and thoroughly to fumigate and keep in quaran-
tine for a sufficient period those timbers which are
thought to have remained quite sound.

THE ROAD BOARD.

APPOINTMENT 'OF ASSISTANT SECRETARY.
Mr. H. R. Watling. assistant solicitor to the Cor-

poration of Bradford, has been appointed to the post
of assistant secretary under the Road Board. The
salary attached to the [lOst is £500 per annum.
Mr. Watling has been about five years in the service

of the Bradford Corporation. He has won repute as
an advocate by his ivork in the courts, and as an ad-
visory administrator displayed great ability in super-
vising all the arrangements necessary for putting the
lu.--urance Act into operation locally.

Steam Road RoJIei- Water Sprayei-s.—Some 300 Van
Putten water sprayers have now been fitted to steam
road rollers in various parts of the United Kingdom.
The names of a few of the users of this .simple
yet effective apparatus are given in a circular
wliich we have received from Mr. W. E. Horsman,
127 Pcndle-road, Streatham, London, S.W., the list
showing that more than one council have as
many as half-a-dozen of their rollers fitted with it

—proof positive, it may be suggested, of the utility
of the device. A very considerable economy is claimed
to lie secured by the adoption of the attachment, its
Use dispensing with the necessity of a horse, driver
and water cart in attendance on a steam roller, while
the cost of water is greatly reduced.

Problems in Engineering, with Solutions.*— The
English journal The Snp.vEroR and Municipal and
County Engineer carries on a section devoted to
various questions which might be put in an examina-
tion for the position of municipal engineer in an
English town or city. The questions are given one
week and answers provided by various correspondents
given in subsequent issues. The volume noted above
is the first one to be made up from these questions
and answers. As is well known, the position of
municipal engineer in England is one of the most
varied activity, so that the subject covered by the
questions and answers extends through the whole
field of engineering. For example, the chapter
headings are as follows: Mechanics and Hydro-
statics; Strength and Elasticity of Materials;
Theory of Structures; Surveying and Levelling;
Water Supply and Hydraulics; Sew^erage; Sewage
Disposal; Road Making and Tramways; Building
Construction and Materials; Law and Miscellaneous.
. . . There is a good deal to be said in favour of the
question and answer method of instruction.-
Engineering News.

• Beinsr Questions and Answers repi-inted from the Asf^istanta" and
Students' Section of The SuKVETOfi awd MuxiciPiL and Cou.mt Exei-
KKiK. First Series, 1909-10. Edited by Sydnev G. Turner, issoc.a.
issT.c.a. London: St. Bride's Press, Limited. Price 6s. nett.
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ADVANTAGES OF SCRAPING AND GLEANING

SEWAGE RISING MAINS.

Owing to an injunction which had been obtained
against them for the pollution of a stream adjoining
their works at Mosspits, and an attempt by the

Earps trustees for a writ of sequestration, on the

ground that the BrownhUls Urban District Council
had failed to comply with an order of the Court to

stop the pollution of the stream, Mr. Robert Green,
M.iNST.c.E., of Birmingham, was retained by the

council to advise them upon the necessary works.
Among other things Mr. Green recommended that

the o-iu. diameter rising main (about 3,300 yds. in

length) should be cleaned and scraped. Subsequently
the work was entrusted to the "Eric" Water Main
Scraper Company, of Chepstow, and it has just been
completed.
The main was laid about 1898, and in the course

of the scraping, &c., a shunter's pole, Ig in. in

diameter, with hook attached, and 5 ft. 10 in. long, was
found across one of the bends in the main, and bore

evidence that it had been in the main since it was
first laid. After the removal of this obstruction, and
the accumulations on the sides of the pipes, &c., the

main was proved to be discharging its calculated

quantity per twenty-four hours (over 200,000 gallons),

whereas at the time Mr. Green advised it to be cleaned

it was only discharging at the rate of about 70,000

gallons per twenty-four hours under the same con-

ditions. This is all the more interesting as it is one

of the first sewage mains to have been so scraped

and cleaned, and proves the necessity of not only

properly testing mains before paying for tlieni, but

the likeliliood of finding the most extraordinary

things in old mains. Had the scraping proved
unsuccessful a new main would" have been necessary

at an estimated cost of over il.oOO, while the cleaning

was effected at a cost of slightly over £100.

SOME RECENT PUBLICATIONS.

Prospective OPPOKiuNiiiES for Highway Engineehs
IN A National Highways Department. By C. H.
Davis, President of the National Highways Asso-

ciation, United States.

This is a small missionary tract of a type with which
residents in the United States must now be very
familiar. Following the exami^le of other missionaries
the good roads propagandists furnish their readers, as

in this ease, with illustrative warning and encourage-
ment on the principle " look on this picture and on
that." The author of this pamphlet points out that,

in spite of the large expenditure upon road mainte-
nance in the United States, only a small percentage of

the total mileage is "improved" in the special sense
given to that term in connection with highway develop-
ment in the United States. In the New England States
the p.^rcentage of improved roads is '222, the jiei'centage

of illiterate native whites of native parentage being 0'7.

In the Soutli Atlantic States the percentage of im-
proved roads is G'O, and the percentage of illiterates,

on the same basis, is 80. Similarly the Pacific Coast
States, with a percentage of improved roads 14'2, have
an illiterate percentage of 0'4, while in the West South
Central States both percentages are 5-6. The tables
from which these figures are taken does not include
foreign-born ])ersons nor natives of foreign parentage
nor negroes. The author certainly makes out a case
for the existence of a relation between bad roads and
illiteracy. He considers that very large sums will be
.spent upon roads during the next 25 years, that the
educational institutions will not be able toeducatehigh-
way engineers rapidly enough to supply the need, and
that, therefore, opportunities for highway engineers are
unlimited in or out of the National Highways Depart-
ment. We have no figures by means of which this
last contention could be rebutted, but one would have
thought that the educational institutions, some of
which provide courses which are specialised only in
the third year, would be fully able to meet any pos-
sible demand for highway engineers in the United
States. It should have been stated that the pamphlet
is a copy of an address which was delivered before
the Minneapolis Convention, June 24th—26th.

• Any of the pubUcatious reviewed, or referred to as received

"^H'..^"
'or^'iiiied by the St. Bride's Press, Limited, on receipt of

published price.

WORCESTERSHIRE COUNTY ROADS AND BRIDGES.

By C, F, Gettings,
Coiinty .Sttrveyor.

Tlii= v.as the first year that tar-painting work was
carried out in Worcestershire, and some £2,282 was
expended, the whole of the work being done by direct

administration. Unfortunately, the season was a bad
one, but, taking this into consideration, good results

were obtained, and in a large number of cases the life

of tlie roads was undoubtedly increased.

.V patching roller was purchased last summer for

doing small repairs, and although it is difficult to

give exact records of the work done l)y the machine,
tlie results were most satisfactory.

The expenditure on the urban main roads has in-

creased, and I fear we must anticipate a further

increase, as the urban authorities are asking for more
improvements, especially in the direction of improved
road construction.

In consequence of the very wet season last year the
amount provided for the reconstruction of and repairs

to certain bridges was not expended, and a consider-

able sum was provided for this work in the current
year's estimate.
In my last report I referred to a Road Board scheme

that was then under your consideration. In December
hist a definite scheme, involving an estimated expendi-
ture of .£127,0011, was sanctioned by the Highways and
Biidges Committee, and submitted to the Koad Board
tor their consideration. The board approved the

scheme, and it was confirmed by the county council
on December 9, 1912. The scheme provides for im-
proving some 53i miles of trunk roads, and it is pro-

posed to complete it in five years. The initial cost
is high, but this is due to the fact that, owing to

clay subsoils and lack of foundations, the greater por-
tion of the roads have to be strengthened before it is

p jssible to apply an improved surface. I am pleased
to say that good progress has been made with this

sclieme during this summer, and some five ^pecial
g;i]igs have been wholly engaged on the work, vlich
is ijeiiig carried out by direct administration.
Although the Road Board have agreed to pay a

proportion of the nett improvement cost of the scheme,
it means an increase above the normal expenditure,
us the board cannot contribute any sum towards ordi-.

nary niaintenauce work.
It is to be regretted that the board are unable to

co'itribute towards the cost of "maintenance" of
many important trunk roads, as the motor traffic has
increased to such an extent that it has become a very
serious tax for many counties.

-Vs a result of this scheme being put into operation
it has increased the current year's estimate to,

a|)p]oximately, £94,000, as compared with £72,000 last
\ear. I regret to say that I cannot see any prospect
of the expenditure l)eing reduced at present, as the
lie.ivy motor traffic is daily increasing, particularly
in the vicinity of Birmingham and Worcester, where
niotor-onniibus routes are increasing.

Tlie total gross estimate for the year amounted to
£74,145; the gross sum expended was £G9,66o, leaving
a l)alance unexpended owing, chiefly, to the following
proposed works not being carried out during the year
—namely, incomplete Road Board improvements, and
the reconstruction of Defford and Upton Snodsbury
bridges.

School Building at Newcastle.—Contracts, at
±.11,520 and £14,799 respectively, have been accepted
by Newcastle-on-Tyne Corporation for the erection of
two schools.

Waterproofing of Buildings.—The New Club,
Mansfield, has had a basement floor, which stood in
waterlogged ground, successfully treated with a Pud-
loed cement rendering on top of concrete.

Heating and Ventilation.—The council school,
Trefnunnan, is being supplied with Shorland's warm-
air ventilating patent Manchester grates by Messrs.
E. H. Shorland & Brother, Limited, of Failsworth,
Manchester.

Lord Burnham and Rural Housing. —Lord
Burnliam, who recently offered to the urban district
council at Beaconsfield land upon which to build
workmen's dweUings, has now oft'ered to forego the
purchase price of £100 per acre of adjoining land in
order to facilitate the council's housing scheme. The
offer has been received by the council with hearty
thanks.

• Extracts from aiinual report.
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INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

President—Mi. 1. W. Cocksill, m.inst.c.e., a.r.i.b.a.

Borough Surveyor, Great Yarmouth.

TIVERTON MEETING.

A meeting of the institution will be held in the

South-Western District at Tiverton on September 27th.

Progeamme.
10.30 a.m.—Eeceptiou iji the town hall by his Wor-ship

the Mayor (Mr. A. T. Gregory, j.p.).

Paper by Mr. J. Siddals, borough surveyor,

on " Municipal Progress at Tiverton."

Paper by Mr. L. D. Holgate, sewage works
manager, on "Tiverton Sewage Disposal

Works."
Discussion.

I p.m.—Lunch at the Angel Hotel (by the kind invita-

tion of the Mayor).

:;..jO p.m.—Assemble at town hall.

(a) Visit the Tiverton waterworks and ser-

vice reservoir.

(b) Visit the adit at Warnicombe and ser-

vice reservoir.

(c) Visit the sewage disposal works.

5 i).m.—Tea at town hall (by kind invitation of the
municipal officers).

Members must give notice of their intention to lie

present not later than Saturday, September 20th.

D. Edwards, assoc.m.inst.c.e.,

Hon. Dislritt l^tcrclari/.

Horough Surveyor,
Taunton.

HARROGATE MEETING.

A meeting of the institution will be held in the
North-Eastern District at Harrogate on Saturday,
October 4th.

Thomas Colb,
92 Victoria-street, S.W. Secretary.

ASSOCIATION OF MANAGERS OF SEWAGE
DISPOSAL WORKS.

A Yorkshire District meeting of the Association of

Managers of Sewage Disposal Works will be held at

Lincoln to-morrow (Saturday), tire 13th inst.

Programme.
11 a.m.—Meet at the Guildhall, when a visit will be

paid to the cathedral and other places of in-

terest.

1 p.m.—Reception in the Guildhall by the Mayor and
chairman of the Health Committee, who will

entertain the visitors to light refreshments
in the Committee Eoom.

2 p.m.—Proceed to the sewage farm in wagonettes,
under the guidance of Mr. R. A. MacBrair,
M.iNST.c.E., city engineer, and Mr. A. Apple-
white, manager. A descriptive paper of the
works by Mr. MacBrair, will be handed
round on arrival at the Guildhall.

4 p.m.—Tea at the farm, by kind invitation of the
Mayor and chairman.

Robert Tyson,
Hon. District Secretary.

Bridge Buildiirg.-Students, young engineers, and
surveyors will find much useful information in "Pre-
liminary Studies in Bridge Building," by Reginald
Ryves, assoc.m.insi.c.e. (London: St. Bride's Press,
Limited, 24 Bride-lane, E.G. Price 2s. nett.) The
book is described as the "first of a series of small
volumes, each complete in itself, dealing with the
design of ordinary highway bridges of moderate span."
Though highway bridges alone are referred to, the
matter contained in this volume is largely applicable
to railway bridges, aqueducts, and similar engineering
undertakings. The five primary types of bridges are
described, and the conditions determining the best
s;,te for each of the three types of streams are discussed
in detail

; while in connection with wandering streams
various modes of designing abutments or approach
spans are dealt with. Improvements of fords and the
effect of eccentric loading of vehicles on the girder
loads are among the numerous other items touched on.—Scotsman.

APPOINTMENTS VACANT.

Official and similap. advertisements received dp to 4.30 p.m.
on thursdays vflll be inserted in the following day's issue,
hut those resjionsible for their despatch are recommended
to arrange that they shall reach The Sdrveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, he telephoned (City No. 101,6) subject to later con-
firmation hv letter.

TEMPORARY ASSISTANT.—(At once.)—Rushden
Urban District CouncU. 2 guineas per week.—Mr.
W. B. Madin, engineer and surveyor.

INSPECTOR AND ASSISTANT SURVEYOR.—
September 13th.—Ruislip-Northwood Urban District
Council. £150—£180 per annum.—Mr. Edmund R.
Abbott, clerk, Council Offices, Northwood, Middlesex.

THIRD CLASS CLERK.—September 13th.—
Borough Surveyor's Department of Lewisliam Borough
Council. £60—£100.—I\Ir. E. Wright, town clerk.

INSPECTOR OF NUISANCES.—September 13th.

—Clitheroe Rural District Council. £80 per annum.

—

Mr. Thomas Eastham, clerk.

SURVEYOR OF HIGHWAYS.—September 13th.—
Clitheroe Rural District Council. £200 per annum.—

•

Mr. Thomas Eastham, clerk.

ASSISTANT SANITARY ENGINEER.—September
15th.—Government of the United Provinces. 500-700

rupees per month, with travelling allowances.—Secre-
tary, Revenue Department, India Office, Whitehall,
London, S.W.

ASSISTANT ENGINEER.—September 15th.—Cor-
poration of Cardiff. £170—£200.—Mr. C. H. Piiestley,
City Hall.

CLERK OF WORKS.—September 15th.—Lytham
Urban District Council. £2 10s. per week.—The
Clerk.

ROAD FOREMAN.—September 16th.—Sidmouth
Urban District Council.—Mr. R. Lake, surveyor.

SANITARY INSPECTORS (2).—September 16th.—
Corporation of Bristol. £1 15s.—£2 15s. per week.

—

Dr. D. S. Davies, medical officer of health, 40 Pi-ince-

street.

TWO TEMPORARY ASSISTANTS.—September
17th.—Corporation of Margate. £2 5s. per week.

—

Mr. Edward Brooke, town clerk.

SURVEYOR.—September 17th.—St. Columb Major
(Devon) Rural District Council. £100 per annum.

—

Mr. C. E. Whitford, clerk.

TEMPORARY GENERAL ENGINEERING
ASSISTANT. — September 18th. — Corporation of

Brighouse. £90 per annum.—Town Clerk.

ASSISTANT SANITARY INSPECTOR.—September
19th.—Wood Green Urban District Council. £1 15s.

—£2 10s. per week.—Mr. W. P. Harding, clerk.

SECOND CLERK IN BOROUGH ENGINEER'S
DEPARTMENT. — September 20th. — Borough of

Bromley, Kent. £60 per annum.—Mr. .Stanley

Hawkings, borough engineer.

ASSISTANT SURVEYOR OF HIGHWAYS.—
September 20th.—Tamworth Rural District Council.
£80.—Mr. Hem-y I. Clarson, engineer and surveyor.

CLERK OF WORKS.—September 22nd.—Ponty-
pridd and Rhondda Joint Water Board. £3 per
week.—Mr. W. P. Nicholas, clerk, Gelliswastad-road,
Pontypridd.

DRAUGHTSMAN.—September 22nd.—Corporation
of Bristol. £11 per month.—Mr. L. S. McKenzie,
city engineer.

CLERK OF WORKS.—September 24th.—Hartley
Wintney Rural District Council. £3 3s. per week.

—

Mr. W. H. Wright, clerk, Odiham, Hants.

TECHNICAL (SANITARY) INSPECTOR.—October
1st.—Municipality of Alexandria.—The Director-

General of the Municipality.

COUNTY SURVEYOR.—October 11th.—KentCounty
Council. £800 per annum.—Mr. W. B. Prosser, clerk.

Sessions House, Maidstone.

CHANGE OF TELEPHONE NUMBER.—Readers

are requested to note that " The Surveyor " telephone

number is now City 1046.
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MUNIOIPAL COMPETITIONS OPEN.
OFFtClAL AND SliMILAR ADVERTISEMENTS RECEIVED CP TO 4.30 P.M.

ON THURSDAYS WILL BE INSERTED IN THE FOLLOWING DAY'S ISSUE,
but those responsible for their despatch are recommended
to arrange that they shall reach The Surteyop. office by noon
on WEDNESDAYS to eusure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 10i6) subject to later con-
firmation by letter.

CLEATOR MOOR.—September 22nd.—Plans and
specifications of cost of working-class dwellings, for

the Cleator Jloor Urban District Council. A premium
of 5 guineas is offered.—Mr. H. Rotheiy, clerk.

FOLKESTOXE.-^November 29th.—Designs for a

band pavilion, for the corporation.—The Town Clerk.

SKELMANTHORPE (Yorks).—Designs for twelve
workmen's cottages, for the urban district council.

—

Mr. W. Fisher, clerk.

BLACKBURX.—No date.—Designs for a new fire

station and firemen's dwellings, for the corporation.
Premiums of £100, £50 and £25 are offered. Mr. F. G.
Briggs, F.H.I.B.A., assessor.—The Town Clerk.

BRADFORD.—No date —Designs for laying out an
estate and the erection of working-class houses.—The
Town Clerk.

COVENTRY.—No date.—Sketch plans for school ex-
tension, for the Education Committee.—The Secretary,
Education Offices, 44 Bayley-lane.

MUNiCIPAl CONTRACTS OPEN.
Official and similar advertisements received up to 4.30 p.m.

on thursdays will be inserted in the following day's issue,
but those responsible for their despatch are recommended
to arrange that they shall reach The Surveyor office by noon
on WEDNESD.AYS to eusuTC their inclusion in the weekly list of
suinmaries. Such advertisements may, in cases of emergency
only, be telephoned (City So. 101,6) subject to later con-
firmation by letter.

Buildings.

EASTBOURNE.—September 13th.—For the erection
of a hospital, for the corporation.—Mr. W. Chapman
Field, borough architect and building surveyor.

BANDON.—September 13th.—For the erection of

eight cottages, for the rural district council.—Mr. A.
Haynes, clerk.

WATFORD.—September 15th.—For the erection of

twenty-two workmen's dwellings, for the urban district

council.—Mr. D. Waterhouse, engineer.

PETWORTH.—September 15th.—For the erection
of twelve workmen's cottages, for the rural district

council.—Mr. Ernest H. Staffurth, clerk.

LANCASHIRE.—September 15th.—For the erection
of a school for 515 children, for the Education Com-
mittee.—Mr. Henry Littler, county architect, l(i

Ribblesdale-place, Preston.

FLOCKTON.—September 15th.—For the erection uf

ten workmen's houses, for the urban district council.

—

Mr. W. Dickinson, clerk.

IMONMOUTH.—September 15th.—For building a
school, for the Education Committee.—Jlr. I. Bsin,
County Council Offices.

CROYDON.—September 16th.—For additions to

public baths, for the corporation.—Borough Engineer.

DOUGLAS (Isle of Man).—September 16th.—For the
erection of galvanised-iron sheds, for the corporation.

—

Town Clerk.

CLECKHEATON. — September 16th. — For con-
structional works at the gasworks, for the urban
district council.—Mr. Arthur L. Jennings, engineer.

LEIGH.—September 17th.—For the erection of 118
cottages, for the corporation.—Mr. Tom Hunter,
borough engineer.

EDINBURGH.—September 17th.—For extensions
to the central fire station, for the corporation.—Mr.
James A. Williamson, Public Works Office, City-
chambers.

HAILSHAM.—September 17th.—For bridge re-

construction, for the rural district council.—Mr. J.

Huxley, surveyor.

LANARK.—September 17th.—For the erection of

a public slaughterhouse, for the Sliddle Ward Com-
mittee.—Messrs. Shearer & Marr, 219 St. Vincent-
street, Glasgow.

KINSALE.—September 17th.—For the erection of
cottages, for the rural district council.—Mr. E.
Murphy, acting clerk.

KENT.—September 17th—October 2nd.—For the
erection of a school, for the Education Committee.

—

Mr. F. W. Crook, Sessions House, Maidstone.

CHESHIRE.—September 17th.—For taking down
the existing bridge at Portford and building a new
bridge, for the county council.—Mi-. H. F. Bull. The
Castle, Chester.

LEIGH.—September 17th.—For the erection of

extensions to public baths, for the corporation.—Mr.
Tom Hunter, borough engineer.

DORCHESTER.—September 18th.—For alterations
to stables, for the corporation.—Borough Engineer, 21

Xorth-square.

MANCHESTER.—September 18th.—For the erection
of shelter and conveniences, for the corporation.—City
Architect, Town Hall.

RHONDDA.—September 19tli.—For extensions at
infants' school, for the urban district council.

—

Mr.
Jacob Rees, architect. Hillside Cottages, Pentre.

ISLINGTON.—September 20th.—For the erection

of a greenhouse at the cemetery. East Finchley, for

the borough council.—Mr. J. Patten Barber, borough
engineer.

LL^DLOW.—September 20th.—For the construction
of 15-in. and 12-in. boreholes, Avith tubes, and pro-
viding borehole and pumping plant, for the rural
district council.—Messrs. Willcox & Raikes, Union-
chambers, 63 Temple-row, Birmingham.

LEYTON.—September 20th—30th.—For the erec-

tion of boundary walls and fences, for the Education
Committee.—Mr. W. Jacques, 2 Fen-court, Fenchurch-
street, B.C.

LEEDS.—September 22nd.—For the construction of

transformer chambers, for the electric lighting depart-
ment.—Town Clerk.

WEMBLEY.—September 22nd.—For the erection of

a temporary hospital, for the urban district council.

—

Mr. C. R. W. Chapman, engineer.

CARDIFF.—Sept-ember 23rd.—For the erection of

thirty cottages, for the corporation.—Mr. W. Harpnr,
city engineer.

BARKING.—September 23rd.—For the erection of

workmen's dwellings, for the urban district council.

—

Mr. C. J. Dawson, architect, Clock House-chambers,
East-street, Barking.

HESSLE.—September 23rd.—For the erection of

workmen's houses, for the urban district council.

—

Mr. W. Coulson, Parish Hall, Hessle.

BARROW.—Septeml.er 25tJl.—For builders' and
heating engineers' work at public baths, for the cor-

poration.—Borough Engineer and Surveyor.

SAXMUNDHAM.—September 25th.—For providing
and laying about 2g miles of 6-in., 5-in., 4-in. and
3-in. cast-iron water mains with valves, hydrants,
meter, and other fittings, the construction of a reser-

%oir and i')umping station, with machinery and filter

plant, and other incidental works, for the urban
district council.—Mr. P. F. Mackenzie-Richards, 53
Victoria-street, Westminster, or JNIr. J. E. Hattersley,
surveyor to the council.

MERTHTR.—September 25th.—Fur the erection of

a filter house at waterworks, for the corporation.-

—

Waterworks Engineer, 101 High-street.

LONDON.—September 26th.—For the construction
of a water tower, for the Metropolitan Water Board.

—

Chief Engineer, Savoy-street, Strand, W.C.

BROWNHILLS.—September 27th.—Erection of a

pumping station, with engine and other foundations,
at Mosspits, Shelfleld, for the urban district council.

—

Mr. Robert Green, engineer, 37 Waterloo-street, Bir-

niingliam.

MANSFIELD.—September 29th.—For alterations

and additions to schools, for the Education Committee.
—Mr. T. P. CoUinge, borough engineer and surveyor.

LUTON.—September 30th.—For the extension of

the refuse destructor plant, for the corporation.

—

Borough Engineer.

LONDONDERRY. — Septeniber 30th. — For tlie

erection of a courthouse in Lima\ady, for the county
council,—County Surveyor, Londonderry.

EALING.—September 30th.—For the extension of

the branch library. West Ealing, for the corporation.

—

INIr. W. R. Hicks, borough engineer.

WANTAGE.—September 30th.—For the construc-
tion of four workmen's dwellings, sewers and drains,
for the rural district council,—Mr. J. W. Harris,
engineer and surveyor.

LEIGH.—October 4 th.—For the erection of a
secondary school, for the corporation.—Mr. H. Littler,

county architect, 16 Ribblesdale-place, Preston.
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OLAMORGAN.—October 7(h.—For the erection of

a new hospital block, for the county council.—Mr.

R. S. Griffiths, architect, Tonypandy.

HOUGHTON-LE-SPRING.—October 7th.—For the

erection of fifty-two dwelling-houses, for the urban
district council.—Mr. John W. Holbrook, surveyor.

Iron and Steel.

WHITEHAVEN.—September 13th.—For the supply

of 50 tons of cast-iron spigot and socket pipes, bends,

junctions, and valves, cutting trenches, laying pipes,

and fixing sluice valves, for the rural district council.

—Mr. George Boyd, 33 Queen-street, Whitehaven.

LONDON.—September 26tli.—For the supply and
erection of a steel water tank, for the Metropolitan
Water Board.—Chief Engineer, Savoy-street, Strand.

W.C.

OSWESTRY.—September 27th.—For the supply of

120 tons of cast-iron spigot and socket water pipes,

branches, and bends, for the corporation.—Mr. G.
William Lacey. borough and water engineer,

Guildhall.

MOELEY.—(No date.)—For providing mechanical
filtration plant, clear water tank, sedimentation tanks,

and drains, for the corporation.—Mr. W. E. Putnian.
con.'inlting engineer.

Roads.

BRITON FERRY. — September 13tli. — For the

supply of broken granite or basalt road metalling, for

the urban district council.—Mr. H. Alex. Clarke,

engineer and surveyor.

SWANSEA.—September 13th.—For private street

works, for the rural district council.—Mr. T. Trevor

Williams, surveyor.

FELIXSTOWE.—September 1.5th.—For the supply
of broken granite, for the urban district council.

—

Mr. H. Clegg, surveyor.

WANDSWORTH.—September 16th.—For works of

making up and paving, for the borough council.—Mr.
P. Dodd, borough engineer.

KENSINGTON.—September 15th.—For making up
two streets, for tlie borough council.—Borough Engi-
neer.

CHORLEY.—September 1.5th.—For the supply of

paving setts, kerbs, flags, broken granite and
chippings, limestone drippings, and sewer pipes, for

the corporation.—Mr. G. H. Hopkinson, borough
surveyor.

WEMBLEY.—September 16th.—For making up cer-

tain streets, for the urban district council.—Mr. C. R.
W. Chapman, engineer and surveyor.

ESCRICK.—September 16th.—For road-making and
sewering, for the rural district council.—Mr. Fred. T.

Penty, consulting surveyor, Lendal-chambers, York.

TREDEGAR.—Septemljer 16th.—For the supply of

1,000 tons of 2^-in. granite and 100 tons of granite

screenings, for the urban district council.—Mr. H.
.1. C. Shepard, clerk.

HATFIELD. — September 17th. — For the con-
struction of certain roads, for the rural district

council.—Mr. H. T. Sidwell, North-road, Hatfield.

STEATTON AND BUDE.—September 17th.—For
road widening and improvement, for the urban district
council.—Mr. J. Ellis, surveyor, Bude, Corn vail.

BOURNEMOUTH.—September 17th.—For making
up certain roads, for the corporation.—Mr. F. W.
Lacey, borough engineer.

GREENWICH.—September 17th.—For paving road-
ways and footways, for the borough council.—Borough
Engineer and Surveyor.

NORTHAM.—September 17th.—For making up
certain roads, for the urban district council.—Mr.
AV. G. Champion, surveyor.

STOKESLEY.—September 20th.—For making a
footpath, for the rural district council.—Mr. W.
Richardson, clerk.

WHITWOOD.—September 20th.—For paving with
setts, for the urban district council.—Mr. A. Hartley,
consulting surveyor, Countv-chambers, Bradley-street,
Castleford.

FORMBY.—September 20th.—For making up a
road with tar-macadam, for the urban district council.
—The Surveyor.

TAMWORTH.—September 20th.—For the supply
of granite and elag, for the rural district council.

—

Mr. H. J. Clarson, engineer and surveyor.

WANSTEAD.—September 24th.—For the supply of

Guernsey granite and Quenast stone, for the urban
district council.—The Surveyor.

FULHAM.—September 24th.—For making up a
road, for the borough council.—Mr. F. Wood, borough
surveyor.

HULL.—September 24th.—For laying granited
natural asphalt, for the corporation.—Mr. A. E.
White, city engineer.

CARSHALTON.—September 24th.—For making up
roads and laying sewers, for the urban district council.
—Mr. W. Willis Gale, surveyor.

CROYDON.—September 25th.—For the execution
of private street works, for the rural district council.

—

Ml-. R. M. Chart, surveyor.

BECKENHAM.—September 29th.—For making up
Forster and Shrewsbuiy roads, for the urban district

council.—Mr. John A. Angell, surveyor.

E.^LING.—September .30th.—For making up Julien-
road, part of Wellington-road, and accommodation
roads, for the corporation.—Mr. W. R. Hicks, borough
engineer.

INVERNESS-SHIRE.—(No date.)—For breaking,
hauling, and rolling in about 9,900 tons of metalling,
for the county council.—Don. Macbean, road surveyor.
30 Union-street, Inverness.

Sanitary.

WROTHAM. — September 13th. — For emptying
cesspools, for the urban district council.—Mr. F. T.

Elliott, surveyor. Borough Green, Kent.

MANCHESTER.—September ISt.h.—For the con-
struction of main drainage work. No. 2, new outfall

sewers, Davyhulme to Chorlton-cum-Hardy, for the
corporation.—City Surveyor.

WIRR.\L.—September 15th.—For the construction
of retaining tank, tidal valve chamber, and cast-iron

outfall pipe, for the rural district council.—Mr. W.
Webb Sliennan, surveyor, 54 Hamilton - street,

Birkenhead.

DARTFORD.—September 15th.—For scavenging
work, for the rural district council.—Mr. E. J.

Hobbs, clerk.

LONDON.—Septenibei- 16tli.—For the supply of

machinery for new engine-house at Crossness, for

tTic county council.—Mr. G. W. Huniphrevs, Countv
Hall, Spring Gardens, S.W.

MALDON.—September 16th.—For the removal of

closet soil, ashes, and house refuse, for the rui'al

district council.—Mr. W. Almond, surveyor.

BUSHEY.—September 16th.—For the construction
of cast-iron pipe sewers, for the urban district

council.—Mr. E. E. Ryder, surveyor, Rudolph-road.
Diishey.

FAREHAIM. — September 16th. — For work of

scavenging, for the rural district council.—Mr. A.

Laker, clerk.

SOUTHPORT.—September 18th.—For the supply
of stoneware socket-jointed pipes, bends, and junction
gullies, for the corporation.—Mr. A. E. Jackson,
borough engineer and surveyor.

TILBURY.—September 20th.—For scavenging work,
for the urban district council.—Mr. E. C. Wadhams,
47 Dock-road.

BIRMINGHAM.—September 20th.—For the con-

struction of about 350 yds. of brick and concrete

sewers, 3g miles of stoneware pipe sewers. 130 yds. of

cast-iron pipes, syphon under railway, bell mouths,
river crossing, and other works, for the corporation.

—

Jlr. Henry E. Stilgoe, city engineer and surveyor.

BEDWELLTY.—September 20th.—For the construc-
tion of 675 yds. of stoneware pipe sewers, for the
urban district council.—Mr. Dan. H. Price, surveyor,

Aberbargoed.

WELWYN.—September 23rd.—For laying sewer
and manholes, for the rural district council.—Mr.
T. E. Moore, surveyor.

HEMEL HEMPSTEAD.—September 23rd.—For
emptying earth closets and privies, for the rural

district council.—Mr. T. H. Lightbody, 20 Marlowes.
Hemel Hempstead.

BARROW-IN-FURNESS. — September 24th. — For
the construction of earthenware pipe sewer, manholes
and screening chambers, for the corporation.

—

Borough Engineer and Surveyor.
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SAXJIUNDHAM.—September 25th.—For providing
and laying 4,000 yds. of 9-in. , 8-in., and 6-in. stonewai-e
pipe, and about 3.50 yds. of cast-iron pipe sewers, man-
holes, vent shafts, construction of underground
storage tank, equalising and settling tanks, per-

colating filters, laying out irrigation and sludge ai'eas

and roads, also a pumping station with centi-ifugal

pumps and electric plant, for the urban district

council.—Mr. P. F. Mackenzie-Richards, o3 Victoria-

street, or Mr. J. E. Hattersley, surveyor to the

council.

GLASLYN.—September 29th.—For laying earthen-
ware and cast-iron pipe sewers, construction of man-
holes, filters, and other works, for the rural district

council.—Messrs. Harrington, Son & Watney, Pru-
dential Chambers, Lichfleld-street, Wolverhampton.

RUNCORN".—September 30th. — For laying 466
lin. yds. of 12-in. and 144 lin. yds. of 9-in. stoneware
pipes, and the construction of manholes, for the
rural district council.—ifr. Geo. F. Ashton, clerk.

TENBY.—October 4th.—For the construction of a
cast-iron sea outfall sewer 48 in. in diameter and
1,500 ft. long, brick and concrete tank 8 ft. in diameter
and about 1,200 ft. long, penstock chambers, penstock
house, cast-iron and stonewai-e sewers, flushing tanks,
manholes, and other incidental work, for the cor-

poration.—Mr. T. J. !Moss-Flower, 28 Victoria-street,

Westminster, S.W., or Mr. B. JMorley, borough
surveyor.

CANNOCK.—October 6th.—For alterations to exist-

ing detritus tanks, conversion of existing filters into
sedimentation tanks, removal, washing, and screen-
ing of the existing filtering material, and the con-
.struction of new tanks, filters, mains, and pipe
sewage carriers, for the urban district council.—Mr.
R. Blanchard, engineer and surveyor.

Stores.

MERTHYR.—September 16th.—For the supply of

ironmongery, engine stores, paving stones, kerb,
channel, and hydrant stones, for the corporation.

—

Borough Surveyor.

Miscellaneous.

LI'DLOW.—September 20th.—For 40 ft. of 15-in.

borehole, 60 ft. of 12-in. borehole, and providing,
fixing, and removing borehole plant and pumping
plant, for the rural district council.—Messrs. Willcox
& Raikes, Union - chambers, 63 Temple - row, Bir-
mingham.

ISLINGTON.—September 20th.—For the installa-

tion of a heating apparatus to a greeiiliouse which is

to be erected at the cemetery, East Finchley. for the
borough council.—Mr. J. Patten Barber, borough
engineer.

PORTSMOUTH.—September 26th.—For the supply
of materials and works for a system of salt water
supply for street watering, for the corporation.

—

Borough Engineer.

OSWESTRY. — September 27th. — For laying
2,150 yds. of cast-iron or steel pipes, with sluice
valves, air valves and hatch boxes, and construction
of brick chambers, for the corporation.—!Mr. G.
William Lacey, borough and water engineer, Guildhall.

TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.

The Editor invites the cooperation of Sdetetor readers
with a view to making the information given under this
head as complete and accurate as possible.

' Accepted. t Eecommended for acceptance.

ARBROATH.—For the construction of screening chamber
and overflow sewer and reconstruction of part of outfall
sewer, for the corporation.— Jtr. P. Smith, biirsh
engineer :

—

D. Horsburgh, Dundee
Ramsay & Gordon, Arbroath
A. Reid, Arbroath 642
A. Fife, Arbroath 520

£1,386

BARNSTAPLE,—For repaying on existing foundation the
carriageway of a portion of High-street, and Boutport-
street, with creosoted deal blocks, for the corporation,

—

E. Y. Saunders, borough surveyor :

—

Slee & Son, Barnstaple £856
Griffiths & Son, London 676
Improved Wood Pavinc Company, Loudon 671
T. Shaddock. Plymouth 649
Acme Paving Company, Middlesex . 639
Duke & Son, Plymouth 634
W. H. Shaddock. Plymouth " 621

DUNDEE.—For extensions to generating station, for the
corporation.—Mr. H. Richardson, general manager and
engineer. Electricity Department :

—

Motor Convertor.—Bruce. Peebles & Co.. Limited. Edinburgh,

Cables—British Insulated and Helsby Cables, Prescot.

ELLESMERE PORT.—For the construction of a main road
for the urban district council.—Mr. J. M. Hudson,
surveyor :

—

G. P. Trentham, Limited, Birmingham. £7,488.

GRIMSBT.—For making up certain streets at Immingham,
for the rural district council.—Mr. A. Hobson, engineer
and surveyor :

—

W. B. Whitton, Immingham . £563
H. C. PuUar. Glasgow . 515
F, S. Pettifer, Immingham *

.

.

488

KNAEESBOROUGH.—For laying main sewer, tor the rural
district council.—Mr. W. Lupton. surveyor :

—

A. Hymas, Harrogate " £95
T. Godfrey, Harrogate 92
R. Annakin & Sons, Harrogate 88
C, H. Dickinson. Harrogate 75
Kershaw & Hill, Harrogate '

68

MIDDLETON.—Accepted for the supply of about 1.850 tons
of granite setts and 80 tons of cement, for the corpora-
tion.—Mr. W, Welburn, borough surveyor :

—

Penmaenmawr and Welsh Granite Company, Penmaen-
mawr.—1,400 tons,

Pwllheli Granite Compauy, Runcorn.—360 tons.
Cements.—Ship Canal Portland Cement Companv, Ellesmere

Port, 80 tons.

NORTH BROMSGROVE,—For the construction of about
3,500 yds. of 6-in., 9-in-, and 10-in, diameter stoneware
pipe sewers, and about 1,566 yds. of 6-in. diameter cast-
iron rising main, with manholes and ventilating columns,
tanks, bacterial filters with rotary distributors, pumping
station, and other works, for the urban district council.

—

Mr. R. Green, Birmingham :

—

J. White, junr.. Handsworth £9,877
G. Law. Kidderminster .

.

9,233
Tilt Brothers. Bromsgrove .

.

8,749
Martin & Element, Smethwick 8,698
Ourrall. Lewis & Martin. Birmingham 8,583
Childs & Withers, Bilston * " .

.

8,319

SAFFRON WALDEN.—For making up a street, for the cor-
poration.—Mr. A. H. Forbes, borough stirveyor :

—

W. Bell & Son, Saffron Walden, £232.

SOITTHWOLD.—For the erection of twelve workmen's
cottages, for the corporation.—Mr. J. S. Hurst, borough
surveyor :

—

H. Hindes, Becoles £2,688
W. H. Button, Reydon and Southwold 2,604
J. .\llen & Son. Southwold . 2,470— King. Beccles.. 2,439
W. B. Millar. Reydon .

.

2,240
H. Thompson. Southwold *

.

.

2,155

WALLINGFORD.-For the erection
for the corporation.—Mr. W.
surveyor :

—

Bosher & Sons, Cholsey, Berks .

Brasher & Sons, Wallingford .

Kirby & Son. Dorchester, Oxon
S. G. Munday, Wallingford *

Burgess & Sou, Cuddesdon. Oxon
C. Morris, Headington, Oxon

Borough surveyor's estimate, £760.

Contract No. 2.—Fencing.

Burgess & Son. Cuddesdon. Oxon
Bosher cS: Son. Cholsey. Berks
R. J. & H. Wilder. Wallingford
Champion & Co., Wallingford
S. G. Munday, Wallingford . .

Brasher & Son. Wallingford*..
W. Wilder & Sons, Crowmarsh, Oxon

Borough surveyor's estimate. £70.

3f workmen's houses,
Honeybone, borough

WELSHPOOL.—For the reconstruction of a road, for the
corporation.—Mr. W. Wynne, borough surveyor :

—

Clee Hill Stone.* Welshpool Corporation. £195.
(Corporation doing the work themselves.)

Taking up and Reconstruction of Pavement.—E. Davies,
Welshpool, £106.

WOODFORD (Essex).—The urban district council have
accepted the tender of L. SommerBeld. Limited, for supply
of broken granite—viz., IJ-iu- and 2-in. gauge, 12s. 8d.

and 12s. 7d., delivered at Woodford and George-lane
stations respectively: also the tender of J. J. Prior, for
rolling and scarifying on main and other roads, at
20s. 6d. per day for steam rolling, and }d. per yard super.
for scarifying.

MEETINGS.
Secretaries and others will ol>lige by sending early notice of

dates of forthcoming meetings.

SEPTEMBER.
13.—Association of Managers of Sewage Disposal Works

:

Meeting at Lincoln.

19.— Institute of Sanitary Engineers : Meeting at Manchester,
3 p.m.; dinner 7 p.m.

20.—Institution of Municipal and County Engineers

:

Eastern District Meeting at Hounslow.

20.—Institution of Municipal and County Engineers : South
Wales District Meeting at Cardifl.

27.—Institute of Sanitary Engineers : 'V^isit to Croydon
Borough Sewage Works, Beddington.

27 —Institution of Municipal and County Engineers : Meet-
ing at Tiverton.
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OCTOBER.

1. Institute •t Sanitary Engineers: Oijeuing Sessional
Meeting, Caxton Hall, Westminstei-. 8 p.m.

4.—Institution of Municipal and County Engineers : Meeting
at Harrogate.

APPOINTMENTS OPEN.
Official and similau adteriisements received up to 4.30 p.m.

ON thursdavs will bb inserted in the following day's issde,

but those responsible for their despatch are recommended
to arrange that they shall r;ach The Scrveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of

summaries. Such advertisements may, in cases of emergency
only, be telephoned (City Xo. 101,6) subject to later con-

firmation by letter.

HARTLEY WINTNEY RURAL DISTRK'T
COUNCIL (HANTS).

liVli'lLKV WINTNEY SEWAGE DlSi'i iSAL
WORKS.

GLEKK OF WORKS.
(To coiiiniciHc duties on or about 6th Oilnlicr, TJI-J.)

The Coiinoil invito aiiplicalion.s for tlio abuvo ap-

liointuiont. Candidate..; must be thoroughly experi-

I'nccd in the con.siniction of modern Sewage Di.';pof;al

and Drainage Work,-;, and able to effic-icntly diseliarge

the duties required nf Clerk of Works on winks of

this kind. No othcr.s need applv-

Salary, .C3 3s. per week.

Time, about 8 months, .subject to aiipnived service.-;.

.\pi>lications, marked "Clerk of Works," .slating any
prcvion.s experiences, and cnclflsing copies ot tiuee

recent testimonials, to l)e sent to the undersigned not

laler than !() a.m. on Wcfinesday, 24th Soptendier,

W. II. WRIGHT,
Clerk.

< )dihain.

Hants. (7KG)

rPAMWORTll RURAL DISTRICT COUNCIL.
-*- ASSISTANT SURVEYOR OF HIGHWAYS.
The above Council invite applications for the Oflice

of Assistant Surveyor of Highways.

The salary will be CSH per annum, and i;') allnwance
for bicycle.

The person appointeil "ill bo required to devde llie

whole of his time to the service of the Council.

Applications, stating age and experience, in Candi-
date's own handwriting, accompanied l)y copies of

not more than three recent testimonials, to be sent to

the undersigned on or before the 20th inst. endorsed
'.Vssistant Surveyor."

HENRY J. CLARSON,
Engineer and Survcyoi'.

22 Church-street,
Tamworth. (787)

pLITHEROE RURAL DISTRICT COUNCIL.^ INSPECTOR OF NUISANCES.
The above Council invite applications for the i)osi-

tion of Inspector of Nuisances, at a salary of KSO pcv
annum.
The Officer appointed will have to perform the duties

of Inspector of Nuisances, and to act under the direc-
tion of the Medical Officer of Health for the purpose
of the Housing (Inspection of District) Regulations,
1910. He will also act as Inspector of Slaughter-houses.
Dairies, Milkshops and Cowsheds. It is desirable that
applicants should possess a Certificate from the Royal
Sanitary Institute, or other approved examining body,
and the appointment will be upon the conditions laid
down by the Sanitary Officers (Outside London) Order,
1!)10.

.Vpplicatious, stating age and experience, in Candi-
date's own handwriting, accompanied by copies of two
recent testimonials, to be .sent to the undcrsisned on
or before the 13th instant.

TIIOM.VS EASTHAM,
Clerk to the Council.

31 Church-street,
Clitheroe.

September 1, Itll.j. (774)

pLITHEROE RURAL DISTRICT COUNCIL.^ SURVEYOR OF HIGHWAYS.
The above Council invite applications for the Office

of Surveyor at a salary of £200 per annum, including
ail expenses of travelling within the Council's District.

Applicants to be twenty-seven and not exceeding forty-

five years of age, and must have a good and practical

knowledge of road making, and be competent to make
plans, surveys, and take levels; also to lay out and
superintend the construction of sewers and erection of

buildings, and be competent to keep all the books and
accounts connected with the office.

The person appointed will be required to devote the

whole of his time to the service of the Council, to

reside and provide an Office in the central portion of

his district; also to provide all instruments, levels,

&c., requisite for the work, and to give security in the

.sum of .t:200.

The appointment to be for five years, subject to ter-

mination by the Council at any time by three months'
notice.

Applications, stating age and experience, in Candi-
date's own handwriting, accompanied by copies of two
recent testimonials, to be sent to the undersigned on
or before the 1.3th instant.

THOMAS EASTHAM,
Clerk to the Council.

il Cbiircli-strcet,

Clitheroe.

September I, HM';. (lio)

STEYNING EAST RURAL DISTRICT
COUNCIL.

INSPECTOR OF NUISANCES AND ASSISTANT
HIGHWAY AND DISTRICT SURVEYOR.

Wanted, at once, an Inspector of Nuisances and
Assistant Highway and District Surveyor for the

above District.

Parishes, 7; ll,t;7« acres; population (estimated).

3.000. Salary for the combined offices, £80 per annum,
logctlier with an allowance ot £10 per annum for

travelling expenses. Rooks, Stationery and Postages
will be provided by the Council.
Candidates must not exceeil 30 years of age, and

must hold a Certificate of conipctency as Inspector
of Nuisances of the Sanitary Institute.

The person appointed must devote the whole ol

bis time to his duties, and agree to reside in or near
to the district—the place ot residence to be approved
by the Council.
The duties as Inspector of Nuisances will be those

l>rescribed by the Public Health Acts, the Orders of

the Local Government Board and the By-laws, and
will include the ins))ection of dwelling-houses in pur-
suance of the Housing, 'Town Planning, &c.. Act, 1809,

and of Dairies, Cowsheds and Milkshops, and also

all the duties of inspection under the several Acts
and Orrlers relating to Rnral District Councils.
As Assistant Highway and District Surveyor the

duties will be such as arc allocated by the Highway
and District Survej'or. Must have a knowledge of

surveying, and have had experience in the execution
of the several duties of the combined offices, and of

the con.structioii and repair of Highways.
Ajiplications, giving full particulars as to age and

experience, and accompanied by copies of not more
than three testimonials of recent date, to be received
by me not later than Monday, the 22nd instant, en-
dorsed " Inspector and Assistant Surveyor."
The ai)i>ointmcnt of Insjieetor of Nuisances will be

subject to the appruval of the Local Government
Board.

D:ded tills :)tb day of September, 1913.

ARTHtTR FLOWERS,
Clerk to the Council.

Union Ofhces,
Sboreham-by-Sea, Sussex. (797)

T3EQUIRED, for India, by a firm of consulting
-*-V Engineers, three resident Engineers for the
supervision of departmental construction of Sewage
and Water Works. Applicants mu.st be Associate-
meirdicrs C.i;., with at least three years' practical ex-
perience on similar I'onstruction. Engagement on
-Vgreement. Salaries, Rs.4D0/ to Rs.550/ jier month.
Passages paid. Apply, with copies of three latest
testimonials and references, to Mem. Inst. C.E., Box
1,.309, office of The Survbyok, 24 Bride-lane, Fleet-
street, E.G. (796)
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TENDERS WANTED.
\X7ANTAGE RUKAL DISTRICT COUNCIL.
^^ WORKMEN'S DWELLINGS, HARWELL.
The Wantage Rural District Council invite Tenders

for the Construction of Four Workmen's Dwelling?,
together with the Extension of a Pipe Sewer, the Con-
.«truction of House and Surface-water Drains, Sinking
a Well, and Erection of Wrought-i ion Fencing and
Gates.
Drawinss and Specifications for the work maj' be

seen, and Forms of Tender and Bills of Quantities
obtained, at the Council Offices, Wantage, Berks, or

from Mr. John Wm. Harris, Engineer and Surveyor.
East Challow, Wantage, on payment of a deposit of

Two Guineas, which will be returned to b^na-fidc Ten-
derers on the letting of the Contract.
Sealed Tenders, endorsed "Workmen's Dwellings,

Harwell." must lie delivered to me at my Office on
or before the 30th day of September, 1913.

The Council does not bind itself to accept the lowest
or any Tender.

EDWD. B. ORMOND,
Clerk to the Council.

Wantage. Berks. (788)

"DOROUGH OF EALING.
-^ PRIVATE STREET IMPROVEMENTS.

Tlie Town Council of this Borotigh hereby invites

Tenders for the Making Uj) of the following: —
lulien-road.

Wellington-road (York-road to No. 27).

Accommodation road, rear of Nos. 2-16 Broadv.av.
West Ealing.

Accommodation road, rear of Nos. 76-82 Pit.—

lianger-lane.

The Drawings and Specifications may be seen, and
Forms of Tender, together witli Schedule of Qxianti-

ties and other particulars, obtained, from Jlr. W. R.
Hicks, ASSOC.M.IN.ST.C.E., Borough Engineer, Town
Hall, Ealing, W., any day during office liours, upon
payment of a deposit of 10s. 6d. for each road, which
will l)e returned upon receipt of a hond-fide Tender.
Sealed Tenders, in tbe.envelopes provided, endorsed

"Tender for Making Up." must be delivered at my
office not later than 9..?(l a.m. on Tuesday, tlie SOtii

day of September, 1013.

Tlie Council does not bind itself to accejit (lie

lowest or any Tender.
The Tenderer whose offer is accepted shall be I eld

to have bound hitnself to an agreement, and may l)e

compelled to carry out the oliligation arising from
his Tender, even though lie may not liavc sigiioil n

formal contract.

Dated this 9th day of September, 191 J.

(By order of the Council)
GEO. E. BRYDGES.

Town Clerk.
Town Clerk's OIH. c.

^
JTown Hall, EaUng. W. (T!Mi

DOROUGH OF EALING.
-*^ EXTENSION OF BRANCH LIBIIARY,

WEST EALING.
The Town Cotuieil of this Borough licrcby invites

Tenders for the above work.
Tlie Drawings and Specification may be seen, and

Forms of Tender, together with Schedule of Quanti-
ties and other particulars, obtained, from iNIr. W. 1,'.

Hicks, As.soc.M.iNsT.c.E.. Borough Engineer, Town
Hall, Ealing, W., any day during office hours, u|)on
payment of a dejwsit of £1 Is., which will be returned
upon receipt of a hond-firlr Tender.
Sealed Tenders, in the envelopes provided, endorsed

"Tender for Extension of Branch Library, West
Ealing." must be delivered at my office not later
than 9.30 a.m. on (Tuesday, the 30th day of Sep-
tember. 1913.

The Council does not bind itself to accept llio

lowest or any Tender.
The Tenderer whose offer is accepted shall lie held

to have bound himself to an agreement, and nuiy be
compelled to carry out the obligation arising froni
his Tender, even though he may not have signed a
formal contract.
Dated this 9fh day of Septend.er, 1913.

iBy order of the C'otnicil)

GEO. E. BRVlXiES.
Town Clerk.

Town Clerk's Office,

Town Hall, Ealing, W. (795)

T UDLOW RURAL DISTRICT.
-*-^ CRAVEN ARMS WATERWORKS.
Tenders are invited by the Ludlow Rural District

Council for the following Works at the Craven Arms
AVaterworks:—

40 ft. or thereabouts of 15-in. Borehole, together

with Tubes fixed complete.

60 ft. or thereabouts of 12-in. Borehole, together

with Tubes fixed complete, and slotting same
near base.

Providing, Fixing, and Removing the necessary

Borehole Plant.
Providing and Fixing Pumping Plant for testing

yield of Borehole, and testing yield of Bore-

hole for 14 days by continuous pumping night

and day.
Full particulars and information can be obtained

from Messrs. Willcox & Raikes, Civil Engineers,

Union Chambers, 63 Temple-row, Birmingham, on
or after September 4th, 1913, on payment of the sum
of £2 2s., which will be returned when a bond-f.4e

Tender is received and all documents returned.

Tenders, sealed and marked outside " Tenders for

Borehole, <^-c.," should be sent to the undersigned

not later than Saturday, the 20th day of September,

1913.

The Council does not bind itself to accept the

lowest or any Tender.
(By order)

ARTHUR W. WEYIMAN,
Clerk.

Mill-street, Ludlow.
August 27, H113. i7!J3l

BOROUGH OF OSWESTRY.
The Tov.n Council invite provisional Tenders

f<u' tb.e Excavation for. Cartage, Laying and Jointing

of about 2,150 \ards lineal of 7-in. diameter Cast-

iron or Steel Pipes, together with the Supply of

Sluice Valves, Air Valves, and Hatch Boxes, &c.,

and the Construction of Brick Chambers, and other

work in connection therewith, in accordance with the

Plans, Specification, and General Conditions pre-

jiared by the Borough and Water Engineer.
Platis, Specification, and General Conditions may

be seen, and a Bill of Quantities obtained, on de-

posit of the sum of One Guinea (which will be re-

turned on receijit of a h>it,i-firlr Tender), on applica-

tion to Mr. G. William Lacey, c.e.. Borough and
Water Engineer, Guildhall, Oswestry.
Tenders, on the Form supplied, and endorsed

" Tender for Laying Water Main," are to be sent to

the under.signed on or before Saturday, September
27th, 1913.

The Town Cotmcil do not undertake to accept the
lowest or anv Tender.

S. PRYCE PARRY,
Town Clerk.

Gnildliall.

Oswestry.
.Septendier 10. 1913. (791)

BOROUGH OF OSWESTRY.
The Town Council invite provisional Tenders

for the Supply and Delivery of 120 tons of Cast-iron
Spigot and Socket 7-in. diameter W^^ter Pipes,
Br;inches, Bends, &c. (as an alternative to steel

pijics), in accordance with the Specification and
General Conditions prepared by the Borough and
Water Engineer.
The Town Council also invite provisional Tenders

for the Supply and Delivery of 6,450 ft. lin. of 7-in.

diameter Solid-drawn Weldless Steel Tubes (as nii

alternative to cast-iron pijiesV in accordance with
the Specification and General Conditions prepared
by the Borough and Wafer Engineer.
Specifications, General Conditions, and Form of

Tender may be obtained on aiiplication to Mr. G.
William Lacey, c.e.. Borough and Water Engineer.
Guildhall, Oswe.stry, on deposit of the sum of One
Guinea, which will be returned on receipt of a

honn-fidc Tender.
Tenders, on the Form supplied, endorsed " Tender

for C.I. Pipes" and "Tender for Steel Pipes" re-

spectively, are to be .«ent to the unders'gned on or
before Saturday. September 27th. 1913.

The Council do not undertake to acceiit the lowest
or any Tender.

S. PRYCE PARRY.
Town Clerk.

(iuildball.

Oswestry.
September 10, 1913. ^792)
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nuinutes of Proceedings.

Purification of
^he simplicity of the method

Water ^ water steriiisatiou by means

by Means of ^^ *^'^^ ultra-violet rays appeals

Ultra-Violet Rays. *« ^he casual observer, and sug-

gests at once that here is some-

thing likely to supersede the more elaborate ozone

and chlorine processes. Years ago it was apparent

that the high efficiencj' and simplicity of the appa-

ratus, the absence of the use of chemicals, the

unaltered character of the treated water (except in

so far as mici'obes were concerned) were advantages
so great that when the system had been tried and
proved successful there was the certainty of a

wider field for its application. It is, however, re-

markable that very little information as to the

actual results of working have come to hand for

some time past, and though we have at intervals

been furnished with \ague statements as to the

satisfactor3- commercial working of ultra - violet

rays installations in France, there has not been
sufficient information to encourage any water
authority to spend money in laying down plant of

this nature. We therefore welcome the informa-
tion contained in a recent article in the Engineering
Xfir.-- of Xew York, which is dealt with more fully

elsewhere in these pages. Mr. Max von Reckling-
hausen, as managing director of the "Westinghouse
Cooper Hewitt Company, of Paris, is possibly in a
position to give fuller information with working
costs and other details of the various works in

France or elsewhere at which the water is being
sterilised by the ultra-violet rays, and it is to be
regretted that the article in the Engineering News
does not t«ll us a little more fully what is being
done.

It seems that in France several public water sup-
plies are being purified by this means. That in
Marommes les Rouen 100,000 gallons of water per
day are treated, while from the description of plant
given it appeai-s that one supply of 1,700.000
gallons per day is being sterilised by means of the
ultra-violet rays, together with others of similar
mag)utude. It would be of great practical value
to engineers and water authorities if the full and
exact facts of these installations were forthcoming.
Without wishing in any way to belittle the results
obtained, which are clearly important and satisfac-
tory, it is impossible to take things for granted,
and until information of a more definite character
is supplied one can only assume that figui-es are
not as yet to hand, proving that the method of
sterilisation by means of the ultra-violet rays has
advanced far beyond the experimental stage, and
That it is ready for general adoption. That this
:s a consummation devoutly to be wished will be
readily acknowledged, for the method is peculiarly
suitable for many waters in this country ; probably
the greater number of our supplies being clear
enough in their i-aw condition for treatment,
.vliereas in other countries surface water and river

supplies are more common. We need a simple and
economical method, free from all objection as to

chemicals, and as to altered conditions of the
treated water, which can be used as a safeguard.

Its applications would be numerous.

Refuse

Removal.

Ill another column will be
found a communication from Dr.

R. H. Quiue, appended to which
are some notes as to the powers of local authorities

in regard t-o the removal of house refuse, and as to

the m.ethods in which those powers may best be

used. The que-.tiou is one of great importance,

particularly in the case of large cities and crowded
areas, where improper or careless means of removal
involves serious danger to the public health. In
this connection we observe with pleasure that our
contemporary the Pull Mall Ga-ftU recently de-

voted a column of its space to a discussion of the
problem of removal with special reference to the

requirements of the Metropolis. The usual system
by which the refuse is openly tipped into a cart

provided with a more or less loosely constructed top
was contrasted v.'ith the method adopted at Zurich.

There the bins are made of wood and zinc or gal-

vanised iron. These are provided with sliding lids,

and are placed tipside down on the collecting csrt.

which has also a sliding lid. The two lids " engage
'

'

or connect on to each other, and when one is with-

drawn the other slides back at the same time. This
prevents any escape of dust, as the top of the cart

is open only to the extent of the lid of the bin. and
is opened and shut simultaneously. The opinion
of the expert who was tinder interview was that, in

comparison with Continental countries, Eugla;id is

better off as regards the provision of destructors,

but behind in the method of collection. In view of
this comparison it certainly behoves our local autho-
rities to make full use of such powers as the Legisla-
ture has conferred on them, and if these be inade-
quate, to take steps by representation in the proper
quarter to secure their enlargement.
The problem has two distinct aspects. In the

first place the local authorities themselves must
provide carts of the most up-to-date type, so that
no nuisance can be caused in the process of empty-
ing the bin or in the coui-se of progress throut^h
the streets. In addition to this, however, it is

necessary that the householder should be compelled
to store tlie refuse in a sauitai-y bin of proper con-
struction. This must be secured by by-law. Dr.
Quiue expresses the view that it lies with and is

the duty of a local authority from time to time to
say what particular design or make will be con-
sidered by them as satisfactory. In this matter he
relies upon certain dicta of Mr. Justice Rowlatt in
a case in which " Dr. Quine's stationary tipping
ashbin " was freely mentioned. We ventured to
comment on this case in our issue of June 6th last,

when we expressed the opinion that while it would
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be uufortuuate if tliis procedure were to result in

the creation of quasi mouopolies in favour of cer-

tain articles, it does ap2>ear to be desirable that

standards should be set up with which sanitai-y

appliances, of whatever make, must comply. Of
course, in the case of patent articles it might be

necessary to mention the specific appliance. This

should be done with great care, however, as the

duty of a sanitary authority seems to be confined to

securing the use of sound and suitable fittings of

whatever make they may happen to be.

Town Planning

in Edinburgh.

The casual visitor to the City

of Edinburgh will almost inevit-

ably be struck with the emphatic

contrast which exists between the fine thorough-

fares—notably Princes-street—which characterise

certain ncighboui-hoods, and the closely piled and
many-storeyed blocks of the Old Town. The fact

is that modern Edinburgh is the result of the civic

foresight which led those who were responsible for

its development to work according to a series of

broadly conceived schemes of town planning. A
very interesting account of the creation of the New-

Town was given by Mr. A. H. Campbell, m.ixst.c.e..

the city engineer, at the Yarmouth conference of

the Institution of Municipal and County Engineei-s.

The struggle for the preservatio:u of Princes-street

Gardens as an open space culminated after pro-

tracted litigation in the passage of an Act of Par-

liament prohibiting the erection of buildings. As
Mr. Campbell pointed out, it is the free introduc-

tion of the garden idea into those early plans that

give to them such outward attractiveness, and add
to their worth from a public health and amenity
point of view. The inclusion of such " lungs " as

essential adjuncts of citj- development is evidence

of the foresight of the planners, and of the appre-

ciation by landowners and citizens alike of those

things that really matter, and which stamp a city

as composed of something more than mere stone and
lime, or an acciimulation of bricks and mortar.
This recognition of recreation or airing spaces as

vitally essential to the growth of a town has set

the pace, which, happily, has been well maintained
in other areas which followed on, north and south
of the ancient city boundary—such as Moray-place,
Ainslie-place, and, in more recent times, the squares

and gardens of the west end, while the gardens of

George-square, Nicolson-square, St. Patrick-scjuare,

Gayfield-square and St. James'-square, all pay
tribute to the same idea of a central garden space

as indispensable to the successful hygienic grouping
of buildings and the growth of communities. The
modern city stands as a lasting monument to the

foresight of the municipality of the latter part of

the eighteenth century and the early yearns of the
nineteenth, and to the fact that the trust be-

queathed by the city fathers of that day to succeed-

ing £;enerations has not been betrayed.

The housmo' problem in one of
Housing .. ,

'^ K L 4. J 4.t
„._. ... Its phases may be stated m the
Difficulties. J ' r 1-1 itorm of a dilemma— -not very

promising for satisfactoiy solution. At the present

time two evils co-exist—namely, a shortage of

dwelling accommodation and the existence of vast

numbers of occupied insanitary houses. If, there-

fore, local authorities exercise to the full their

powers in regard to closing and demolition, the
former evil is accentuated. If, on the other hand,
they are content to let matters drift, the latter evil

remains unabated. In these circumst^ances expert
opinion not unnaturalh' inclines to the view
that the somewhat drastic powei-s conferred
on local authorities by sees. 17 and 18 of

the Housing, Town Planning, l-c, Act, 1909,
should be used with considerable caution, in
order to ensure that families may not be rendered
entirely homeless. The difficulties which surround
this question were ably discussed in a paper entitled

" Factors Causing Unsatisfactoi-y Housing and
liheir Prevention," which was read by Mr. G. Ber-
tram Hartfree, f.s.i., the surveyor to the Alton
Urban District Council, at the recent town planning
conference held in connection with the annual meet-
ing of the Institution of Municipal and County
Engineers at Great Yarmouth. Another matter
considered in the same paper was the effect of exist-

ing building by-laws on the production of low-

rented dwellings. This phase of the question has
been very freely ventilated of laite. Mr. Hartfree,
however, puts the case in a rather striking form.
He points out that the erection of insanitary and
impei-fectly constructed dwellings in former years

made the introduction of building by-laws impera-
tive. The present cry that abnormal cost of build-

ing has been caused by the enforcement of by-laws
should be subject to a modification. The demands
for sanitation led to the compulsion of better-class

dwellings, but wages did not increase in ratio com-
pared with rents, and the point at issue is, Should
building by-laws be abolished, and the construction
of dwellings revert to the indifferent methods of the
past, or can building supervision be modified to
permit sanitary dwellings to be erected at a lower
cost than at present ? Mr. Hartfree's paper will

be found in eatenso in another column.

The National

Water Supplies.

The forthcoming second annual
conference of the Municipal
Waterworks Association at Glas-

gow is a reminder to us that, apart from questions of

economics and engineering, which govern municipal
water undertakings, the control of the water supply
in general is a matter that must eventually force

itself within the range of practical politics. This
year the drought has been, if not so general as in

1911, at least as severe in certain districts of

England and Ireland, while in Scotland, strangely
enough, it has e.xceeded in severity the v/ell-remem-

bered experiences of the year mentioned. The
principle, or lack of principle, upon which the
national watex supply is decided is the altogether

unsatisfactory one of First come first served. The
acuteness of the recurring crises of drought, and
the dangers which might aj-ise from a prolonged
shortage of water in both urban and rural districts,

would suggest that the sooner the present state of

things is determined the better it will be for eveiy-

body concerned. And this object cannot possibly

be achieved except upon the basis of a Government
scheme for the regulation of the national water
supplies. This implies, doubtless, that which is

familiarly called a " tall order," but we should not
forget that some years ago a Royal Commission
advised the appointment of a body of National
Commissioners to take charge of the watersheds,
and—of course, after engineering investigation and
survey—thereafter proceed to decide what may be
the natural rights, present and future, of different

communities to the supplies according to geographi-

cal disposition. Whether this is precisely the form
which the new order of things should assume need
not be discussed at this juncture. What it is im-
portant and, indeed, essential to lay down is that
there must, sooner or later, be an end put to the
existing chaos, which is a reflection upon our civili-

sation as well as upon our administrative efficiency

in these matters.

D»„j u„i„t„„^„.» The report of the Local
Koati Maintenance ,, f -r, , .• -r 1 i

in Ireland
Government isoard for Ireland

for the year ended March 31st

last states that the operations of Irish county and
rural district councils in regard to road administra-
tion disclose an increasing desire on their part to

bring the roads in this counti-y up to a higher
standard. On the application of the local road
authorities no fewer than forty new Orders extend-
ing the previouslj' authorised limit of expenditure
were made by the board during the year, as com-
pared with twenty-eight in the previous year. The
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total amount of loans sanctioned for the improve-

ment of roads likewise inci'>eased from £61,459 to

i;66,782, while the amount sanctioned for the pur-

chase of steam rollers and other modern appliances

for road work was £12,670, or £2,654 in excess of

the amount of the previous year.

A number of schemes for the maintenance of

roads by direct labour lapsed during the year, owing
to the expiration of the period fixed by Statute for

their operation, but the necessai'y steps for making
fresh schemes were in all cases taken. The system

of maintaining roads by direct labour is being in-

tivDduced for the firet time in County Cavan and
County Galway. Experience of the operation of

the system throughout the country has enabled the

Iward, in confinning fresh schemes, to introduce

the provisions which have been found to secure the

most satisfactory results in other counties, and the

schemes are now gradually becoming standardised.

In one or two counties the experiment has been
tried, at the instance of the local authorities, of

allowing the road stewards alone to vouch the work-
men's pay-sheets, but this system has been found
to be open to abuse, and the board are now insist-

ing on its being abandoned, and requiring the re-

sponsibility to be undertaken by the assistant siir-

vevors.

Technical

Education.

The Manchester Municipal
School of Technology has been
established, according to the

prospectus before us, to produce men of character,

wide knowledge and practical experience, and so to

foster the development of the industrial arts. The
advantages to be derived from supplementing the
experience gained during pupilage by a carefully

designed course of college study are obvious. The
difficulty with which the budding municipal engi-

neer is too often faced is that there are not available
for him any comprehensive courses of graduated
work in just those subjects which he needs. This
deficiency is well supplied by the courses in muni-
cifial and sanitary engineering which have been in-

cluded in the syllabus of the Manchester Municipal
School, and we are glad to give publicity to these
classes, of which full advantage should be taken by
those of our younger readers who are in the neigh-
bourhood. The full course covere five years, the
first of which is of a preliminary character, and
includes instruction in those elementai-y principles
of chemistry, physics and mathematics which form
the basis of subsequent .study. The second and
third years are devoted to drawing, surveying and
building constiiiction, while the fourth and fifth

yeai-s' woi-k is of an advanced character, and in-
cludes all the subjects required for the examination
of the Instituion of Municipal and County Engi-
neers. This organised five years' evening cour.se

affords a means of securing a sound training in
scientific principles and their application to the
problems of municipal engineering which cannot
fail to be of advantage to those who avail them-
selves of it.

The institution of
/J'l"? "leetings of the Institu-

Munlcipal and ^'^"."f Municipal and County

County Engineers.
F.ngineere which have been an-
nounced for this and next month

show a healthy return to full activity after the
vacation period. Institution meetings are to be
held at Tiverton on the 27th inst., and at HaiTogate
on October 4th. The various Districts, too, are
making their an-augements for the coming session,
and meetings will take place to-morrow at Cardiff
and Hounslow. For some of us the holiday season
is as yet barely over, but it io good to know that
the officials and committees who are responsible for
the active administration of the affairs of the insti-
tution have not been idle. As time goes on the
professional interests of municipal engineers tend
to become more diverse, and the value of recorded
experience in any particular field of work is corre-

spondingly enhanced. We trust that the coming
winter's work may prove to be at least as successful

as that of former years.

Improvements Having concluded our report

. of the proceedings of the Third

D-.«rf u««i.:..«... Road Congress and our brief
Road Machinery. ^ r n _l i_summaries of the reports sub-

mitt>ed on the various " Questions " discussed, we
now come to the " communications." These,

though officially relegated to an inferior position,

are in some cases of veiy great value, and much
of the matter is of quite as interesting a cha-

racter as that already dealt with. In to-day's

issue we have attempted to give our readere some
idea of the trend of developments in road
machinery, Communication No. 1, and, at the

same time, we have indicated the individual re-

ports in which particular machines, or classes of

machines, are described. This will facilitate re-

ference either to the reports themselves or to

The Surveyor indexes of current and recent date.

/Esop Modernised. ^^ certain Municipal Engi-

•• ui. Ill neer, who had arrived at what
Fable III. ; xi -ir t t^-are known as the Years of Dis-

cretion, was wont to taunt his youthful Colleagues

with their lack of Years. Beardless Boys, he
would dub them, and again Callow Youths, Fledg-

lings, Swaddlers, and the like Opprobrious Terms.
Now the Years passed and the Engineer did not
grow younger. To him this was a Matter for no
Concern. He the rather gloried in his Age, and
wagged his Chin (now aggressively hirsute) but
the more. And his Contempt for his young
Associates grew with his Years, until he could
scarcely pass a civil Word with them. There
were not wanting those who laid much of this

to Jealousy on his part, for his Limbs were stif-

fening and his Joints would at times creak
ominously. Day by day his Duties became more
harassing to him, and with the rounding of his

Girth his Energy waned and his Initiative became
reduced to a minus Quantity, while his Hatred
for Reform and Innovation increased beyond the

bounds of all Reason.

The favoured of his Staff was a Deputy, grey
and hoar, who could give him many Years, but
the Number of this Deputy was already up, and
one sad Day he pegged out. Advertisements
were duly insei^ted for a Successor, and among
those who applied was one of those Beardless Boys
whom the aged Engineer so cordially despised.

But the Council saw with different Eyes, and the
Appointment so sorely affected the Chief that
he took to his Bed and sojourned there quite a
considerable Period. Convalescent again, he
adopted a stubborn Attitude towards all with
whom he came in Contact, until, their Patience
exhausted, the Council met in secret Conclave
and decided that Changes must be made. Behold
them, the poor Chief upon the Carpet, and a

Motion upon the Agenda that his further Services

be dispensed with and the Beardless Boy appointed
in his Stead. You have but yourself to blame,
spake the Chairman. Had your Yeai-s not out-

run your Discretion you would yet have been our
Servant. You have consistently ignored the Man
we gave you as your right Hand, and the Day of

Reckoning has now arrived. Three months hence
you will enter upon your Superannuation. Super-
annuation ! cried the unhappy Man, but there

is no Fund ! The Fault lies not with us, retorted

the Chairman
; you wasted the Best Years of

your Life in fruitless Cavilling at Youth, the
while neglecting to make Provision for your own old

Age. Go now and ponder on the bitter Experi-
ence that has come too late. Moral.

—

Iii every

Bone there is Marrow, within every Jacket a.

Man. Age is a Misfortime, and Pnndernsity hut

ton often a Precursor of Senility.
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Coast Sand Dunes, Sand Spits, and Sand Wastes.~lll.

By GERALD O. CASE, Consulting Civil Engineer for Coast Works.

The efficiency of vegetation in consolidating sand

dunes and preventing coast erosion has for a long

time been widely recognised, and numerous laws

have been passed to prevent its destruction.

Curiously enough, however, there is no Act of

Parliament now in force preventing the destruction

of vegetation on the East Coast of England,

although the sand dunes in several places are the

only protection against the encroachment of the sea.

In the reign of Queen Elizabeth an Act. was
passed to prohibit the destruction and to encourage

the cultivation of vegetation on sand dunes. An
Act of Parliament (15 Goorge II., c. 33) was also

passed in 1741 to prevent the cutting of Starr, or

Bent (marram grass), on the sandhills of Scotland

and the north-west coast of England. It recites

(sec. 6) that the best way to preserve the sandhills

upon the north-west coast of the Kingdom, and
especially in the County Palatine of Lancaster,

which formed a barrier against the encroachments
of the sea, was to plant the same with a certain

rush or shrub called starr, or bent, which kept the

sandhills solid, and that persons had been aec\is-

tomed to cut down the starr, or bent, for the pur-

pose of making mats, brushes or brooms. A penalty

of 20s. was imposed on those who, without the con-

sent of the lord or owner of the starr, or bent hills,

cut the same on the hills or banks of the north-west
coast of England, the Justices being empowered to

summon the offenders. Under sec. 7 a penalty was
imposed on any jiei-sons found with starr, or bent,
in their custody. Sec. 8 contains a proviso that
the Act should not extend to persons entitled by
prescription to cut starr, or bent, in Cumberland.

In early times there were laws in force in nume-
rous manors in England to prevent injury to coast
sand dunes.* The Eecords of the Manor of Ingold-
mells, in the County of Lincoln, f show that in the
reign of Edward II. five Ordere of Attachment were
made against variovis persons for " doing damage
in pasturing on the sea banks, for mowing the dunes
and herbage outside the bank of the sea, against
the defence of the sea, for the salvation of the
coxmtry, at the Manor of Ingoldmells." An entry
in the records under the date October 24, 1325,
shows that the tenants were bound not to do any-
thing which might destroy the vegetation on the
sand dunes, for one, William Elrikes, was on that
date " destrained by four cows, because he mowed
the brambles on the outside (seaside) of the sea
bank, which is the defence of the whole community
of the vill of Skegness."

In Holland, and also other European countries,
laws have also been enact-ed for the careful presei-va-
tion of the grasses that are. efficient in binding the
sand dunes.

The advantages of vegetation for protecting the
coasts from erosion have long been recognised in

America. The planting of grasses, shrubs and
trees has been practised since Colonial days, and
numerous laws have been made to preserve vegeta-
tion on the coast dunes. On December 16, 1758,
an Act was passed to prevent the destruction of
plants and trees on coast sands, and it also pro-
hibited farmers from turning cattle out to graze
on the dunes, at Long Island and elsewhere, which
formed a natural protection against coast erosion.
The Act was entitled " An Act to restrain the feed-
ing of cattle, burning gra.ss and cutting the timber
on certain be;w;hes aud islands therein mentioned."
It was renewed repeatedly in Colonial times. .ttlI

also by State law in 1789.

• G. A. Sinclnir, "Scottish Historical Review," July, 1910.
-f Rev. W. O. Miissiuplieivl, M.i ,

" The Court Rolls of the Manor tf
Inpoldroells.

THE UTILITY OF VEGETATION FOR FIXING SAND DUNES.

In collecting, above high-water line, sand blown
from the foreshore, vegetation plays a very import-

ant part in preventing coast erosion. Sand dunes,

as previously mentioned, move inland if unfixed by
vegetation, aud fresh dunes are often formed wbich,
in their turn, travel inland. As the sand is re-

moved from the foreshore serious erosion may
result by its continued depletion. If covered with
vegetation, sand dunes form a consolidated barrier

against the encroachment of the sea. The roots of

the various grasses and plants bind the surface, and
the foliage catches and retains saud abstracted from
the foreshore by wind action. The dune thus grows
in height and width, the vegetation, in many cases,

aceommodating itself to a rising surface level.

At Port Fairy, Victoria, the advantages of

marram grass for building up coast sand dunes, and
in matting and binding together the sand, was
strikingly illustrated some few years ago. During
a storm and high tides the waves attacked one of

these coast protection dunes and cut away the sea-

ward face. After the storm had subsided, a face

or small cliff of sand 8 ft., high was left standing,
and it was seen that the whole depth was penetrated
by a thick network of mai'ram roots from top to

bottom. A shifting dune, which would have been
totally destroyed in a few houi-s, was, when fixed

and matted together by the marram grass, a very
efficient protection, and was only eroded by the
waves with great difficulty. Another advantage of

vegetation is that it tends to repair quickly any
damage done by the sea during exceptional storms.
Fresh sand, blown in by the wind, is often collected

and fixed by the marram grass, and the dune may
thus, in course of time, be naturally restored to its

noi-mal condition.

The growth of vegetation on the sand dunes with-
out doubt materially increases their resistance to

erosion by wave action or other causes. Experience
has shown that marram gi'ass, when firmly es-

tablished, effectively mats the sand together with
a dense network of roots to a very considerable
depth below the surface. Baron von Mueller states

that marram grass will, by gradual upgrowth as
the sand accumulates, form stems and roots, sanded
into a deptb of fully 100 ft.

The formation of a coast dune, and the fixing of
it by vegetation, may directly prevent erosion, or
the dune may act as a second line of defence, form-
ing an embankment which, when properly over-
grown, is capable of withstanding considerable on-
slaught by wave action during exceptionally high
tides and gales. Although the formation of "such a
dune will not prevent some erosion, a dune of large
dimensions is unlikely to be cut through completely
by the sea during the limited time the high tides
and gales last : and. furthermore, it is probable that
at a very small expense the dune can again be "built

up by collecting blown sand.
The necessity for fixing and maintaining sand

dunes is well illustrated by the numerous examples
of erosion which has taken place where this im-
portant work has been neglected. The case of the
Jutland coast is a typical example. Owing to
general neglect of the dunes through lack of
management and supervision, a breach was formed
by the sea in 1825, and the Liinifjord, fornierlv
a lake, was converted into a sound, and the northern
part of Jutland into an island.

COAST PROTECTION DUNES.

The island of Ameland, off the north-west coast
of Holland, may lie cited as an example of both
erosion of the coast owing to the neglect of the
sand dunes, and also of the protection afforded
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against erosion by fixing them with vegetation.

Fixim time immemorial tlic island had been sub-

jected to sea encroachment, tho unfixed sand dunes

being ineffective in preventing it. Now, however,

the island is completely protected, the sand dunes

having been fixed by the planting of grasses.*

At Barrow-in-Furne;S aconsiderablelength of the

coast (west side of Walney Island) is pi-otected by
sand dunes more or less covered with marram grass.

Where the sand dunes exist erosion has taken place

in recent j'ears, but the remaining part of the coast,

on the contraiy, has been considerabh' eroded.

On parts of the coast of British Guiana there is

11 belt of coui'ida and manjj-rove ti'ees which forms

a natural protection against coast erosion. This

protection has, in some parts, been almost ruined

owing to the trees being cut down to allow of direct

drainage into the sea : in fact, wherever this has

been done, serious erosion of the coast has taken

place.

t

From the northernmost point of Jiitland to tho

Elbe* continuously for a distance of nearly 300
miles, and in many places from the Elbe to the

Atlantic borders of France and Spain, the coast h
protected by a chain of sand banks and sand dunes.

When maintained by Nature or man they are a

very efficient protection against the sea. There are

numerous places where Nature has not only built

up a natural protecting barrier, but has provided

for the preservation of the dunes themselves by
clothing them with trees and shiiibs.

By sand-binding grasses, with stems bending to

the elements, and deep, v>'ide roots gathering the

sand together in a network of strong fibres, Holland
largely holds the land she has wrest«d from the
North Sea. Kohl states in one of his works (" Die
Inseln u. Marscheu Schleswig-Holsteins") that "the
people here deal as gingerly with their dunes as if

treading on eggs. He who is lucky enough to

possess a mole hill or dujie pets it affectionately.

and spends his substance in cherishing and fattening

it. That fair, fertile, rich province, the peninsula
of Eiderstadt, in the South of Friesland, has, on
the point towards the sea, only a tiny row of dunes
—some 6 miles or so—but the people talk of their

fringe of sandhills as if it were a border set with
pearls. They look upon it as their best defence
against Neptune. They have connected it with
their system of dykes, and for years have kept sen-

tries posted to protect it against wanton injui-y."

S.\ND PROTECTION DUNES IN FRONT OF CLIFFS.

Kessingland, near Lowestx)ft, furnishes us with
an example of the influence of vegetation in pre-

venting coast erosion. iV considerable accumula-
tion of blown sand has taken place in recent years
in front of the house of Sir H. Rider Haggard, the
well-known novelist. The cliffs at this part of the
coast some 3'ears ago were subject to considerable
erosion ; now there is a remarkable accretion of

blown sand at the foot of the cliffs, which, having
been fixed by vegetation, forms an effective protect-

ing barrier. The accumulation, which is about
12 ft. in depth, has taken place during the last

twelve or fifteen years. Sir H. Rider Haggard,
in giving evidence before the Royal Commission on
Coast Erosion, stated that the increase in the sand,
in his opinion, was directly due to the planting of

marram grass on the slopes and at the foot of the
cliffs.

At several other parts of the coast the erosion of
cliffs has been completely stopped by the formation
of sand dunes in front, which have become fixed
by vegetation. At Wintcrton there are such sand
dunes in front of the old sea cliff, and at Lowestoft
dunes are also found in places at the base of the
cliffs.

LIMITATION TO THE UTILITY OF PL.\NTING SAND DUNES
FOR COAST rnOTECTION.

It must not be supposed that man is entirely
able to prevent coast erosion by the planting of

• Vide A. v. Horn, " Deutsche Bftnzeiiunp," 1887, p. 153.
t " Encjcloinedia iiritannica," voL xii.

sand duMcs, or the form.ation of artificial dunes,
and snteoquent planting. Sand duno embankments
when raised to a proper height and fixed by vege-

tation, are undoubtedly a very cheap and most
useful method of pi-eventing coast erosion. Such
embankments, as have already been noted, will

withstand the wave action during occasional storms,

but they require constant attention, and it is often

necessai-y immediately to repair any breach formed
in the dunes during storms by collecting fresh wind-
blown sand, and replanting where necessary.

In places where there is a tendency to steady
erosion, it is sometimes essential to protect the sand
dune embankment by a facing of a harder material,
such as reinforced concrete, or the removal of the
foreshore material and undermining of the dune by
constructing groynes. The latter method is by far

the best wherever possible.

While the utility of sand dune embankments,
clothed by vegetation, in preventing erosion by
wave action is limited, experience has shown that
vegetation is entirely successful in preventing the
inland movement of the dunes by wind action, and,
at the same time, greatly retards the era^ive action
of the sea.

FORMATION OF SAND SPITS AND SAND EMBANKMENTS.

The general tendency of the sea is to fill up
indentations in the coastline, and to plane down
headlands. On coasts where there is an ample
supply of sand the sea, in conjunction with wind
action, often builds sand spits or sand dune em-
bankments in front of narrow bays or inlets.

Sand embankments and sand spits, enclosing
bays and estuaries, are formed where there is a

predominant drift in one direction. Commencing
on the windward side of the coast, they gradually
extend across the bay in the direction of the coast-

line on the other side. Where there is an abun-
dant supply of sand, and also an enbayment in the
coast, the sand is moved by the prevailing waves
and cuiTcnts in a more or less continuous manner

;

and if there is a comparatively narrow bay extend-
ing into the mainland, the sand, instead of being
moved back into the re-entrant, is often built out
in the form of a long sand spit. This spit in
coui-se of time may extend acroae the bay, and
there are instances of river outfalls Toeing diverted
.several miles from their original outlets.

The action of waves and currents alone is instru-
mental in building the sand spits or embankments
up to about the level of low water neap tides.

After that level is reached the wind plays a very
important part in their formation. At low tide
the inshore winds blow the sand against the sea-

constructed sand bank, and wind-formed dunes are
then brought into existence. When the sand bar
has been raised to high-water level of ordinary
tides vegetation actively assists the wind to build
up and consolidate a sand dune.

Not only does the wind transport sand to the
dune, but it also assists by helping to fill the sea
bed or foreshore on the land side of the sand dune.
The fine sand which is not retained by the vegeta-
tion is deposited on the land side. In places where
little or no land water drains into the indentation
or bay the sea and wind builds a continuous sand
embankment right across it, and foi-ins a salt-water
pond. (Figs. 15 and 16.)

FORMATION OF SAND ISLANDS.

Whe*-6 a considerable quantity of land water
drains into a bay oi' indentation the land water
at times of flood may break through a sand dune
embankment in one or more places and allow
the tide to enter. If rivers discharge into bays,
the sea and wind are often unable to maintain
a continuous bank, and consequently sand island
dunes are formed. Sand spits during storms mav
also be broken through by the sea, and thus an
island dune may be created. The " Bar ' near
Nairn is an example of a sand dune island, which
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at one time was probably a sand spit joined to

the mainland near Buckie Loch. Very possibly

the breaching of this sand spit was one of the

causes of the formation of the Culbin Sands.

In Dublin Bay (Fig. 17) there are several dune

dune islands are united to the mainland by a

broad sandy foreshore.

At the north side of Dublin Harbour there is

a long narrow ridge of sand dunes which was
formerly an island, at an average distance of half

Fig. 15.

—

Sand Emb.\nkjieni Cutting off Loe Pool from the Sea.

(Geological Survey.)

islands.* On the Kingstown side of Dublin Har-
bour there was formerly a continuous sand dune
spit from the Pembroke drainage sluice-house, ex-

tending half a mile in a south-westerly direction.

a mile from the shore. It is now Joined to the

mainland by the North Bull harbour breakwater.

Of late years this sand dune peninsula has grown
out north-eastward very considerably, as a ccm-

Fic. 16.

—

Sand Emhankment at Teesco, Scilly, which Keeps Out the Sea at the Noeth-West
End of the Great Pool.

(GeoioRical Survey.)

Recently, however, it has been broken through by
the sea in two places, and now constitutes at high
tide three separate islands, while a fourth is now
forming at the southern end. At low tide these

UQtry R'juud Dublin, Memoirs of Geolofrical

parison of the 1837 and recent Ordnance maps
clearly shows. At the back of the sand dunes,

and under their shelter, a salt marsh has formed
and is still increasing in area. If left undisturbed

there is no doubt that the whole of the foreshore

between the dune spit and the mainland would
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in course of time be fonned into salt marsb, the

surface of wliicli would be gradually raised until

it reached the level of high water of ordinary

tides.

About 2,000 years ago. Mr, Wheeler states,*

when the Romans' engineers commenced reclama-

tion works, Holland was described as an amphi-
bious territory over which the sea had no defined

limits, the rivere no constant beds, and the earth

no solidity. The few inhabitants lived on the

higher marsh lands or islands. In front of these

tidal lands was a long chain of sand dune islands.

The Roman engineers commenced the making of

modern Holland by closing the gaps in the dunes
and embanking the rivers. The existence of an
almost continuous chain of sand dune islands

enabled the Romans to reclaim at a small cost a

feature. From the waters of Chesapeake Bay to
those of Biscayne Bay, a distance of about 700
miles, the sand dune embankments and islands
are so continuous, and the lagoons which they
shelter so connected, that one may journey in a
small boat nearly all the way without being ex-
posed to the open sea.

Where there is a predominant drift in one direc-
tion the sand dune island will often travel across
the bay and eventually join on to the coast on the
other side.

In the case of bays into which rivers discharge,
the position of the entrance for the tidal waters
and exit from the land waters is in many platces

constantly changing, as while the sea and wind are
endeavouring to close the bay by a continuous
sand dune embankment along which fresh supplies

Fig. 17.- San [1 Dune Islands in Dublin Bay.

large tract of land on which they used to grow corn
to feed their large European armies. That re-

claimed land formed the nucleus of what is now
the kingdom of Holland, which covei-s 13,000
square miles of the most fertile land in Europe.

On deeply indented coasts, and in front of bays,
in America, a series of elongated sand dune islands,

more or less enclosing lagoons, are found wherever
the sea is shallow and the sea bed and foreshore
are covered with sand.f Such sand bar islands
are more characteristically exhibited on the
eastern coast of America than on the coasts of
other continents.

From Portsmouth to Cape Florida, and again
along the Gulf of Mexico, from the western coast
of Florida to the mouth of the Rio Grande, low
sandy island embankments, separated from the
mainland bj' lagoons, are a very conspicuous

•"Minutes of Proceedings, Institution of Civil Eneineers,"
vol. cllXliT,

t Shaler. " Sea ana Land,"

of sand can travel from one side of the bay to the

other, the land wat«rs are trying to find an exit.

It is a continuous warfare, in which almost in-

variably neither side is entirely successful.

(To be continued.)

A Gratifying Appreciation from New Zealand "I
enclose money order in payment of one year's sub-
scription to The Surveyor. I fear it would be like

losing an old friend to be without it."

From Riches to Road Sweeping.—The Daihj Mail's

Vienna correspondent notes the career of a Russian,
Vladimir Njedochin, who a year ago inherited
£62,500. He began to live in the most expensive
manner in St, Petersburg, keeping a yacht and race-

horses. Last week he discovered that he had come
to the end of his money, and—having sunk his yacht
after a final day of revelry with friends—applied to

the Municipality of St. Petersburg for a job as road
sweeper at £3 a month, and got it.
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Coast Erosion in Cumborland.
PROTECTION WORKS BY THE COUNTY COUNCIL AT DUBMILL.

For several years past the sea has been encroach-

ing along the North-west Coast of Cumberland,
necessitating the carrying out of protection works.

Until this year, however, the necessity of this work
has not involved the attention of the Cumberland

greatly used during the summer months by pleasure
parties. The portion affected, and on which the
works of protection are now being carried out, is

that known as Dubmill Point, which is situate about
i; mile.'; north of tlie siii;ill seaside village of AUonby.

Sea Defence Wall, Dtjbmill: Plan.

County Council directly, as the more serious en-
croachments have been on portions of the coast with
which the urban authorities and private individuals
have been concerned.
The time lias now come when the actioii of tlie

and T) miles south of Silloth, where protection works
have been in course of construction for the past two
or three years by the Holme Cultram Urban District

Council.

The erosion has lieen graihiully taking the bank

O. D

I I I I I i-i-

Sea Defence Wall, Dubmill: Cho.s.s-.section.

tides in the Irish Sea has seriously threatened one
of the main roads under county council control

—

i.e.

the road between Maryport and Silloth, a road that,

for almost its entire length, adjo:ns the shores of

the Irish Sea and Solway Firtji, and is consequently

away for some years, but it was uot until last winter
that any inunediate danger to the main road was
threatened, and considerable damage was done to the
banks by the high tides, assisted by the strong
south-westerly gales. The matter being reported to
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the Highways and Bridges Committee of the Cum-
berland County Council, it was decided to take some
immediate steps to protect the main road. Various
schemes were suggested, liut the two mainly con-
sidered were the construction of a wall and apron
and the construction of groynes.
In the opinion, however, of Mr. W. Finch, the

county surveyor, the latter would not meet the ease,
as the encroachment had now got too near the road,
and although a scheme of groynes would be less

some 520 yds. along the shore from Dubmill north-
wards, is to be constructed of mass concrete. The
foundation will be taken into a good clay substratum
at a depth of 8 ft. below average beach level, and
further protected and strengthened to protect any
slipping from beach scour by 9-in. by 9-in. pitch-yiine
guide piles and 9-in. by 4i-in. pitch-pine sheet piling,
as shown upon the drawings. It has been observed
that the tides on this portion of the coast have a
strong tendency to scour and carry the beach.

QC^zx;

Beach CoBBues Sr.y in PC Coimc;^e.te^,
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Sea Defence Wall, Dubmill: Detail of Wall and Apron.

costly initially, before they could have time to affect
any gathering of the gravel, the damage to the road
and adjoining land would have been done.

It has therefore been decided to adopt a scheme of
a concrete retaining wall and apron, prepared by the
county surveyor, the estimated cost being £a,300, and
the sanction of the Local Government Board for a
loan has been obtained.
(The wall and apron, which will have a length of

The wall will be of mass concrete (5 to 1), with a
thickness at the top (21'00 above ordnance datum) of
2 ft., carried down on the face with a batter of 3 in.
to 1 ft. to a depth o£ 2 ft., where a set-off of 1 ft. is

to be constructed, and from this point down to the
foundation, an average of some 8 ft. lower with a
similar batter, the thickness of the wall at the
foundation being o ft. 6 in.

It should be pointed out that the stone to be used
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in the aggregate for the wall for a depth of 4 ft. from

the top, and for a thickness of 6 in. from the face,

is not to be less that J-in., or more than i-'m. gauge,

while the remainder is not to be less than i-m. or

larger than 2i-in. gauge.

From the top of the wall an apron is to lie con-

structed consisting of large beach cobbles set on a

foundation of 6 in. Portland cement concrete (.6 to 1),

and grouted with cement mortar. The slope of this

apron is 1 in 3, and carried up in all cases to the

top of the existing bank, as shown on the cross-

section. This point will then be well above the

highest known tide, and will so prevent any tide

getting over the apron to work its way behind the

wall.

In order to prevent any cracking of the apron, due

to settlement, all filling, where necessary, is to be

of 12 to 1 Portland cement concrete.

The contract has been let to Mr. James Dawson,

Cleator, Cumberland, and the works are being carried

out under the direction and supervision of Mr. Wm.
Finch, county surveyor and bridgemaster for Cum-
berland.

SEWAGE DISPOSAL AT LINCOLN.

Hy H- A. M.4cBRAia, m.inst.c.e..

City Engineer.

[On Saturday last the members of the Yorkshire

branch of the Association of Managers of Sewage Dis-

posal Works paid a visit to the Lincoln sewage pump-
ing station and sewage disposal works, and the follow-

ing descriptive paper was prepared for tlie occasion

by Mr. MacBrair.]
It is about nine years since your branch visited

our city. Since that date our sewage disposal works

have been considerably modified. It will, perhaps,

be best to begin with the

SEWAGE PUMPING STATION.

Tlie population of the drainage area in connection

with the above, including Braeebridge, New Boultham
and Braeebridge Limatic Asylum, is about 66,000.

The daily flow of sewage pumped for the year ending-

March aist last was 2,275,000 gallons, but after heavy

rain the volume rises to over 6,000,000 gallons a day.

The particulars of the pumps are as follows : Erected

in IciSO, they consist of a pair of compound condensing

engines, fitted with Davey's patent automatic differen-

tial gear, actuating four run pvunps, diameter 22 in.,

one under each cylinder (sizes of which are, high pres-

sure 15 in., low pressure 30 in.), and three cylindrical

two-flued boilers, arranged to work at a pressure of

80 lb. per square inch. The length of the stroke is

5 ft., and the ordinary working speed fourteen strokes

per minute. Allowing for slip, 145 gallons are piunped
per stroke, the theoretical capacity of the pumps being

160 gallons. The bottom of the suction well is 23 ft.

below the engine-house floor, and the total lift is 60 ft.

As these piunps are thirty-three years old, and are

working almost night and day, they are beginning to

show signs of serious v.'ear. Considerable repairs

have been effected during the last few years, and this

year again we are spending a considerable sum of

money upon them.
La.st July we accepted a tender for the building of

a refuse destructor, the makers being Messrs. Heenan
6 Froude. We propose to utilise the steam generated
for pumping the sewage to the farm, and expect to

save a yearly coal bill of £900.

TANKS AND BACTEKIAL FILTERS.

As .stated above, the sewage gravitates to the pump-
ing station, and is pumped a height of 60 ft. to tlie

farm—a distance of ^ mile—into settling tanks of a
total capacity of nearly 1,900,000 gallons. As you will

see, we are constructing another tank, as our sewage
is increasing rapidly. When possible the sewage is

allowed to settle twelve hours ; we have day and night
shifts. The floor and sides of the tanks are squeegeed
on alternate days. The settled sewage is drawn off by
floating syphons into bacteria beds—primary and
secondary.
Some of the older beds are of a somewhat primitive

character, as we were one of the first towns to adopt
the bacterial system.

Tliere are twelve beds, five being primary bacteria
Ijeds, and one a secondary bacteria bed, six of the
latter kind being now supplied wdth revolving sprink-
lers, varying in size from 107 ft. 6in. in diameter to
4Sft. in diameter. There are 182 acres of primary and

124 acres of secondary beds. All were made rect-

angular in the first instance and on the contact

system ; but during the last few years we have been
converting the secondary contact beds into sprinkling

filters, and we have now commenced to treat, in a

similar way, the primary beds. The filtering medium
is composed of coke (chiefly), engine ashes and clinker.

The depth varies from 5 ft. to 5 ft. 6 in., except one
revolving sprinkler which is 911. deep, and which was
the first one made. On leaving the secondary beds,

the effluent is discharged into a 6-ft. flag channel, and
thence across the roadway, emerging into a 12-ft. open
concrete flag channel for the purpose of obtaining all

the aeration possible; it then runs into the Fen to the
Sincil Dyke, which, several miles lower down, joins

the liver Withani.

SEWAGE FAKM.

The sewage farm, exclusive of 14 acres in the Fen
used as sludge lagoons, contains 82 acres, of which
31 acres are under-drained. At the present time the

farm is chiefly used to get rid of the sludge and that
part of the sewage which is too thin to be dealt with
as sludge and too thick to be run on the bacteria beds

;

it is also used in flood time when the tanks and bac-

teria beds are overpowered. When the farm was laid

out in 1879 it was recognised that it would not suffice

when all the houses were connected and the tow'n

grew, but instead of increasing the size of the farm

—

the piu-chase of which, its laying out, and the convey-
ance of sewage thereto would have been very costly

—

the bacterial system was adopted at m.v .suggestion.

SLUDGE.

Formerly we used to press the sludge into cakes,
but as the town grew it was found both that more
presses would have to be provided and that the system
was expensive. Pipes were therefore laid into the
Fen and the sludge conveyed there. It is then dug in,

and this process saves .El.OOO a year.

THE FARM.

The crops on the farm this year are as follows:
Potatoes, 17 acres; cabbages, 8 acres; mangolds, 6

acres; green crops, 7 acres; rye and other grasses, 16

acres ; carrots, 4 acres
; peas and beans, 2 acres

;

fallow, 6 acres; total, 66 acres.

Roads, tanks, filters, buildings and sludge lagoons
occupy oO acres, making a total of 96 acres. When
the farm was first laid out there were only 66 acres.

It will be seen that we have various fruit trees on
the top of the batters of the small plots. The trees

were put down, in the first instance, for the purpose
of keeping up the slopes, but they produced such a

good revenue that they were placed on all the plots.

The produce of the farm is largely disposed of locally,

the remainder going to Sheffield. The nett cost of

the various departments for the year ended March
.;ist last was as follows:—

Pumping station ...

Sewage settlement anil sludge rtisposril

Farm—nett. loss ...

£-1,586

453
643

£2,682

/v jienny in the £ rate produces about £980.
To the farm manager, Mr. A. A. Applewhite, is due

the admirable manner in which the farm is managed,
and the laying out of the sprinkling bed small gardens.
His service with the corporation i.s the huig one of

thirty years.

Belfast's New Abattoir.—A new public abattoir,
erected by the Belfast Corporation at a cost of

£52,000, was formally opened last week. The abattoir,

which is one of the most complete in Europe, has
been constructed upon the system of the one in

Berlin, while several additional features have been
added.

Bayard Oar's Fine Performance.— Bayard Cars,
Limited, 98 High-street, Marylebone, London, W.,
have received from a customer who recently pur-
chased one of theij- 10-horse power cars the following
letter: " I have been away for a week on my Bayard
car, and you will be interested to hear that it has
gone splendidly. I came home yesterday from 10

miles the other side of Leeds—a distance of 207
miles—in 8j hours, and I never once had occasion
to get off top gear. I made a careful test on this

run of the petrol consumption, and it worked out at

26i miles to the gallon." The car in question has a

four-seater body, and is sold with hood and screen
and five lamps foj- £270.
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HOUSE REFUSE.

By R. H. QtriNE, d.p.h.(vict.), Manchester.
During a long and wide experience among local

authorities on the subject of house refuse and improved
methods of dealing with it, two things are very
Tioticeable. The first is the expression everywhere
among officials of a growing desire to adopt better

methods. The second is the general complaint of lack
of powers to advance in that dii-ection, through
antiquated and badly framed by-laws.
As I am very frequently asked for suggestions, I

liave prepared a few notes with a view to showing
what powers actually exist and how to make use of

them. I trust these notes will be of service to your
readers.

It may be as well to point out that it is neither

necessary nor desirable to wait for a general reform
of the whole by-laws, fur by-laws on any particular

subject may be made and presented to the Local
Government Board for sanction at any time, and on
this particular subject the board has already shown
itself quite willing to help local authorities to greater
economic and sanitary efficiency.

House Refuse and Ashes.

powers of local authorities.

It is the duty of local authorities to regulate and
control not only the storage, but the collection of

house refuse, for which purposes they have been given
powers under the following Acts :

—

1. To make bv-laws from time to time as to ashpits
(among other things).—Public Health Act. 187.5.

sec. 157.

Note.—An ashpit means any ash tub or other
receptacle. (A galvanised ashbin is an ashpit,

and subject-matter for by-laws.)—Public Health
Act Amendment .\ct. 1890, sec. 11.

2. To make such bv-laws retrospective.—Public
Health Act Amendment Act, 1890, sec. 23.

3. Any local authorities undertaking or contracting

for the removal of house refuse may make by-laws
imposing on the occujiiev duties to facilitate the

work.—Public Health Act Amendment Act, 1890,

sec. 46.

By-laws made under the above powers may

—

(\) Define the exact construction of the " ashpit,"

or even specify a particular article (as a

patent for instance) or a particular system :

(B) or lav down conlitions to lie fulfilled by llie

"ashpit" (minimum, maximum or other);

(C) or state that in certain particulars the " ash-

pit " must be "sufficient" or "proper."
or " as may be approved from time to time
by the council "

;

(D) or may have any combination of these.

In any by-laws so made providing that the receptacle

shall be " sufficient " in any particular, or " as may
be approved by the council." it lies with, and is the

duty of. the council from time to time to say what
particular design or make is " sufficient," and has

been "approved."

To the end that

—

(a) Their own inspectors may know exactly what
to pass.

('>) Architects, owners, builders and contractors

may know exactly what to specify and use.

((') Si) that contractors and others, under stress

of low-priced competition, may not intro-

duce inferior or defective apjiliances, or

arrangements, which might pi'oduce untidy
or insanitary conditions or involve laborious

or costl3' methods of collection.

—

Virfi' Mr.
Justice Rowlatt.

Such clauses give power to the council to promptly
adopt new and better methods, and to prevent the

use of obsolete methods and inferior appliances.

All by-laws relating to ashj)its should, at least, cover

the following points :

—

EXAMPLE OF BY-LAWS.

I'onstruc- Material.—Any person constructing an
"''°'

ashpit shall cause such ashpit to consist of

one or more ashbins, placed in a frame or

cage, or upon a stand. Such ashbins to

be made of iron or steel, with sufficient

pivots or handles, and galvanised after being

made.
Size.—Such ashpit shall not exceed in size

3 cub. ft., or sufficient for one,week's refuse.

Cover,—Such ashpit shall have a properly
fitting and self-closing cover, securely fixed,

so that it cannot be lost or misplaced.

General.—Such ashpit shall be of such
pattern and strength as may be approved
by the council from time to time.

Position. Ehvalion .—Sach ashpit shall be so placed
as to be elevated at least 9 in. above the
ground, so as to be above rain splash, and
so as to allow overflow or spill to be swept
up, and the yard swept or swilled without
moving such ashpit.

Access.—Such ashpit shall be so placed
in or upon a wall or fence as to be accessible

at all times to the servants of the cor-

poration for inspection or emptying, with-

out the aid of the occupier, and, wherever
possible, without having to enter the
premises.

Use and Such ashpit, as approved by the council,
isuse.

shall be kept in its fixed place, and all

ashes and refuse shall be deposited in such
ashpit, and shall not be deposited on the
ground or elsewhere within -50 ft. of any
dwelling.

Penalties, £5 for first offence, and continuing penalty

for each day.

ROAD TARRING AND FiSH LIFE.

The annual report of proceedings under the Salmon
and Freshwater Fisheries Acts has been issued by the

Board of Agriculture and Fisheries.

Complaints of injury to fish from road-tarring have
originated principally in the southern counties, where
mortality and disease (especially blindness) in trout

and other freshwater fish were attributed to the wash-
ings from tarred roads. Some of the road authorities

in these districts have therefore agreed not to treat

their roads with tar or other chemical substance until

March, 1915. This will give an opportunity for ob-

.serving whether the mortality of fish in the southern
chalk streams will be in any way influenced during
the interval.

The report asserts that mortality among fish is often

too readily attributed to circumstances which have
little connection with it, and gives a case'in point, in

which pollution, attributed to tar on the roads, was
traced to a leak from a gasholder tank. Up to the

l)resent, so far as the board is aware, absolute proof
of the poisonous effects of washings from tarred roads
is still wanting. Great care and promptness have to

he exercised in the collection of samples of water, and
it frequently happens that means of collectini,' these
KHUiples properly are not available at the particular

moment when they might be of considerable value as

evidence. It must, however, be admitted, adds the
report, that circumstances seem to have pointed very
strongly to the possibility of tar from certain roads
liaviug been responsible for .some cases of fish mor-
tality and disease

—

e.g.. blindness.

Durham County Housing.—A few months ago an
inquiry was held by the Local Government Board in
reference to a complaint by the Durham County Council
that the Benfieldside Urban District Council had
failed to exercise their powers under Part II. of the
Housing of the Working Classes Act. The county
council insisted that a block of dwelling-houses should
be raised several feet, while the district council main-
tained that all that was necessary to put the houses
into habitable condition was that attic, or dormer,
windows should be substituted for the existing small

windows in the upper rooms. The Consett Iron Com-
pany (Limited), who are the owners of most of the
houses qoncerned in the Bottle Bank area of Blackhill,

while willing to carry out reasonable and necessary
improvements, refused to comply with the demands of

(he county council, and threatened to pull the houses
down. Mr. J. B. Lazenby, clerk to the Benfieldside

Council, has just received the answer from the Local
Government Board. This is in favour of the urban
council's attitude, for it states that, while the board
are advised that the most satisfactory procedure to

render the upper room in such cases fit for habitation

would include the raising of the roof, they would not

be prepared to hold that that result could not be

obtained without the roof being raised.
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Institution of Municipal and County Engineers.
TOWN PLANNING CONFERENCE AT GREAT YARMOUTH.

The followina; paper was presented at the recent

town phinnina conference held in connection with the

annual meeting of the Institntion of IShinicipal and

County lOndneers at Great Yarmouth:—

FAf'TOKS CAUSING UNSATISFACTORY HOrSIXG.
AND THKIR PREVENTION.

By G. Dertram Hahtpree, f.^.t..

r) the Urban District Co«n.:il, Alton.

[From Photo iij Russell & Sons, London.]

Legislation in respect to housing recognises, apart

from llie sanitar.y authorities, but two interested par-

ties—tlie " occupier," whom, generally, there is little

difficulty in defining, and the " owner " or " landlord."

Tlie latter term, appearing for the first time in housing
law in the Act of 1909, affords a better clue as to the

legally responsible party.

Sees. 14 and 15 of the Housing Act, 1909, provide for

houses of specified rentals let after the passing of the
Act by which the local authority may require land-
lords to put such houses in a condition reasonably fit

for occupation or to close same, and, in default, the
local authority may, after a specified time, do the work
lequired to be done, and recover the expenses from
the landlord as a civil debt, or, if they think fit, de-
clare such expenses to be paid by annual instalments
within a period not exceeding "the interest of the
landlord in the house," nor in any ease five years,
with interest not exceeding 5 per cent per annum.
Tlie foregoing section as regards property, the land-
lord of which is owner in every sense of the word, is

all-sufficient; but it may be safely estimated that with
more than one-half the privately owned cottage pro-
perty in this country one of the following conditions
exist: (1) The "owner" has life interest only; (2) the
property is mortgaged, (3) or is copyhold under con-
ditions that make the landlord's financial interest of

little value. Wliether the ownership is in fee simple
and without encumbrance, or otherwise, the local
authority have the power to require repair or demoli-
tion of insanitary dwellings, but the enforcement of

these powers leads to further local problems—shortage
of dwellings or liardships on the poorer owners. The
former is provided in the powers given to local autho-
rities as to the erection of working-clas,? houses; but
these powers are not readily enforced, not necessarily
owing to the apathy of the councils, more probaldy
owing to tlie ohieetion of the majority of the elec-
torate. The desire for leniency witli the owner of
little substance may be actuated In- motives of policy
as well as humane ; cases are recorded where the
closing of insanitary cottages led to the admission into
the workhouse, not only of the former inmates of the
dwellings, but also the owner. The aged owner with
a life interest has little to mortgage should he wish
to raise the funds necessary to carry out the repairs;
possibly the next heir may assist, but he is not neces-

sarily a relative; in either case, may be indifferent

to present needs. Under the provisions of see. 257 of

the Public Health Act, 1875, as also applicable under
the Private Street Works Act. the sum recoverable

from the owner may be made a charge against the

property payable by annual instalments for a period

not exceeding thirty years, at an interest not exceed-
ing 5 per cent per annum. While tliis period can
reasonably be accepted for average quality property.

it is not suggested as a standard for dwellings that

will probably fall into a bad state of repair before flie

final payment on the original works of repair has been
made : but c-ases of this description might Ije met more
fully by the empowering of the sanitary authorities

to execute the necessary works, and declaring the cost

to lie an annual charge on the premises for such
jieriod that the repayment of principal and interest

shall not exceed a sum equal to a defined proportion

of the rental value.

Often with mortgaged cottages it is found that the

iiiortgage reaches and occasionally exceeds the value.

Less than twenty years ago small speculators made
al)normal returns by buying slum property at a nomi-
nal sum, patching up and mortgaging to purchase
(jtliers ad infinitum, and until the passing and enforce-

ment of stringent legislation in respect to housing, the
rents not only paid the mortgage interest, but supjilied

the mortgagor with a good income. Generall.v it is

found that the speculator of past years has dispo.sed

of his interest at an enhanced value to investors poor
in wealth and business ability, and these are the
people from whom housing inspectors hear the pitiful

tales that, having paid mortgage interest and cost of

lepairs required by the local authorities, they are with-

out an income. This mortgage difficulty, as suggested
by some authorities, might be prevented by an Act of

Parliament limiting cottage mortgages to one-half or

less proportionate value, or, a better suggestion, that

with the consent of interested parties the local autho-
rities shoidd have power to purchase the lee simple
at a fair price that would allow a remunerative in-

vestment.
The "customs" of copyhold are so varied that

volumes might be written on their part in the problem
of housing. The "fines" in many cases are but
nominal sums, but the instance described will illus-

trate how the actions of William I. affect housing in

the reign of King George V. In the case recorded the
"landlord" had the advice of an expert valuation
surveyor who had specialised in small propert.v, and
will give an idea of the position of the impecunious
,uiil unadvised landlord:—

Four cottages at death of copyholder " valued
'

Ne.vt heir paid "admission"
,, ,, "enfranchisement"
,, ,.

" land tax redemption " .,,

,, sanitary improvements ,,.

Two cottages sold fieehold 155

,, „ valued (reserve) 245

120 U (I

35
135 (I

26 (P

120 O t)

436

4C10 Loss £36 Os, Od,

.\ssuniing this property was valued too high in the
first instance, and its value to be £84 (£120-£36), the
cost of admittance (£35) and enfranchisement (£135)
would remain unchanged. The essential point in the
above is tiie fact that had the sanitary improvements
been carried out before enfranchisement the latter

would have cost a further sum of £74, as, although
the lord of the manor could insist on the copyholder
executing building repairs, he could not require the
laying of drains, providing closets, sinks, &c., but it

done voluntarily, or under compulsion by the local

sanitary authority, the value of manorial rights in-

creased proportionately. The copyholder, under the
Copyhold Enfranchisement Acts, can claim the right
to enfranchise, but, if in poor circumstances, his
difficulties can clearly be seen, and might be averted
by the local authority purchasing his interest.

It is not the purpose of this paper to advocate the
municipal purchase of cottage property, but, in illus-

trating ca.«es where deadlock occurs, there appear but
two courses upon to local authorities—(1) to close and
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rlemoHsh; (2) if empowerefl. to piircliase tlie rights

of Miiall owners witliout the means to execute suffi-

cient works, and for the local authority to obtain the

f<'p simple, and then put tlie premises in habitable
onler. Tlie great obstacle in municipal ownership of

properly, other than any of a political nature, is that
fell equally, but in varying degrees, by the private
owner—undesiralile tenants. Some people make a
shun habitation a picture of cleanliness, others trans-

form tlie best of dwellings into pigstyes. Effective

Ic'-'islation is required for the tenant who can but will

not live as a human being. This t.vpe is the principal
caus(! of conflict between owners and tenants as
classes, and possibly could be dealt with by " land-
icirils " and their agents eslablishing a system of crnss

/^
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noting .-lo as to detect unsatisfactory tenants before let-

ling their houses, or requiring tenants to produce cer-

tificates of satisfactory tenancy from former landlords.
Afost housing inspectors can point out unsatisfactory
tenants, but often find it difficult or impossible to deal
with them. There are others who, being mentally or
otherwise deficient, cannot be cured by punishment,
and can only be dealt with on the principles of
eugenics.

In dealing witli existing hou.ses it is penny-wi.se
policy to carry out half measures. It is u-seless closing
a house if there is no other for the tenant to occupy,
else admission to workhouse or overcrowding results.
A ease in point: In an isolated area there were two

cottages, one in an insanitary condition, the other fit

for habitation. The closing of the former led to two
families occupying tlie latter, and whereas firstly

there was a family in the sanitary and another in the
insanitary cottatre. the action of the sanitary autho-
rity made tv.'o insanitary cottage.s— one closed, the

other occupied by two families. It is generally advo-
cated, should the local authority acquire property,

that this be new. To be self-supporting this naturally

demands higher rent than old. or, in other words, more
accommodation can lie found in older Iiou.ses for a

specified rent than in new. and when such property
can be put in order this is the better course, consider-
ing the ratio of rents versus wages.
The !)ro|iosal for the construction of State-aided cot-

tages if carried out would in-

crease rather than ciu'o the

difliculties, for there are the

multitude of questions to which
section and what locality shoiild

State aid lie g'ven. The laboiu-er

living in bis own cottage wo\dd
be worse off compared with his

fellow in a State-aided dwelling,

and the employer who has jiro-

vided suitable houses for his

men would be at a disadvantage

with a rival whose emidoyees
were housed by the State. The
nationalisation of dwellings

would, by the country at large,

be viewed with apprehension

:

but it is certain that no half-

measure would in any way be

siiccessful, for the whole theme
of the proposition would be the

relieving of a particular industry

by giving it a bonus equal to a

defiuHe number of house rents.

N.ational or municipal owned
dwellings .should be let at such

rents that, if not making a jirofit.

thov at lea.st be self-supporting:

ofttimes the cry of high rents

should be modified to low wages.

If an area covered with dwellings

be unsuitable the condemnation
of the cottages is imperative, but

otherwise there are many d'lapi-

dated dwellings that could be
purchased at a fair value, made
habitable, and let at remunera-
tive rents. The common defects

in these are bad drainage,

absence of suitable sanitary

arrangements, dampness, in.sufli-

ciency of light, defects allowing

passage of wind and water.

New drainage is greatly increased

in cost when separate dra'ns are

required for each dwelling, and
the author's experience, taking
all factors into consideration, is

that combined drains properly

constructed .should be accepted.

As to closets, decency alone

requires one for each tenement,
unless a complete separation and
privacy for the sexes can be
olitained with a guarantee as to

cleanliness. The insertion of

horizontal damp-proof courses

yiresent no difficulties; .sheet lead,

bituminous sheeting, or double
courses of slate are easily fixed.

Where vertical damp-proofing is

required, slates, cementing, or
suitable cavities are equally

provision of light should never
half-measures; the attic-bedroom

6 ft. in height (often less

passed, whatever the

effective. The
lie accepted ii

with window-top below
than 4 ft.) should never be
width may be. Dormers covered with zinc^ roofs
and slated sides may be made wind and water
tight at small expense ; absorbent bricks can he
made impervious according to their condition by
slating, cement-rendering, or jjainting. A building
irregular as to vertical and horizontal lines, but not
unsafe, can be rendered tight and improveil in

appearance by coating it with rough cast.

NEW HOUSES.
The subjects of town planning and garden cities

E*
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are often confused by the lay world owing to the

latter being advertised as the ideals of town plan-

ning but it must be seen that, although similar m
some respects, there are vital differences. The garden

city is planned on open space, unhampered by pre-

vious arrangements of streets and buildings, m
theory representine the ideal town. Town planning

as provided for in the Housing and Town Planning

Act deals with existing towns, the future road, and

other extensions to which are to be planned as far

as practicable in conformity with those existing, a

far more difficult task. Previous to the passing of

the Act it was realised by many that the Model by-

laws in respect to new streets and buildings were

too inelastic, and, while aimed to prevent jerry

building, also hampered fair trade and investment.

The adoption in a district of " Intermediate " build-

ing by-laws, while relieving fair investment, doc-;

Plate 2.—Constri'ction of Cottages in Terraces.

not effectually protect against jerry work. The
garden city enthusiast often illustrates botli in tlieory

and practice what can be erected when building by-

laws are non est, and the subsequent erections are

good arguments in favour of the necessity of the

supervision of the erection of new buildings by public

authorities. As in other questions of sanitary reform,

progress is hindered by the extremist who permits

sentiment to run ahead of common sense, resulting

in relaxation of supervision, walls of insufficient

thickness to remain staple, horizontal weather
boarding replacing tiles, and other unsuitable mate-
rial inserted to make work for the repairer in the
near future. The amateur lecturing on town plan-

ning fails to distinguish between utility and economy
in his twin cries—aill roads through thoroughfares

;

cheap roads. It is obvious the successful attainment
of both at the same time is impossible. In town
planning arterial roads are desirable, even impera-
tive, but for residential areas, especially when strict

economy must be practised, the byways need not

necessarily be throughways; in fact, if cheaper roads

are to be provided they must be designed so as not
to be adaptable for quick or heavy througii traffic.

Another query of the layman is the possibility of

constructing roads in large boroughs for working-
class dwelling areas at a similar cost to those in the
smaller urban areas. A year ago the author took
statistics of traffic of two reasonably good class

roads, one in a small and isolated urban district, the

other in a county borough ; both were culs-de-sac, the
lengths were practically similar, and there were the

same number of houses fronting

them and of similar size. The aver-

age number of carts calling in the
small district was twelve per day,

hand trucks six ; in the larger dis-

trict the carts averaged twenty and
liand trucks eighteen—this proving,

apart from any engineering argu-

ment, although other conditions may
be similar, there is greater choice of

purveyors in the larger town, and
consequently a larger ratio of traffic

on purely local roads. The cost of

the street in the small district when
repaired (or practically reconstructed)
under the provisions of the Private
Streets Works Act, and including a

6-in. soil sewer, surface drainage.
12-in. by 4-in. kerb and channel,
4-in. hard core and finished

thickness of 4 in. to surface

metalling to 18-ft. carriageway, 3-in.

filling and i!-in. surfacing to 5-ft.

footways, was 28s. per lin. yd., and
no further repairs were required for

five years, and although similar in

most respects, the fact that a street

is in or near to large town renders

it imperative, for the reasons given,

in proportion to the size of the town,
an increased ratio of strength is re-

quired for the streets.

The erection of insanitary and
imperfectly constructed dwellings m
former years made the introduction

of building by-laws imperative. The
iiresent cry that abnormal cost of

building has been caused by the

enforcement of by-laws should be

j^ubject to a modification. The de-

mands for sanitation led to the com-
pulsion of better class dwellings, but

wages did not increase in ratio

compared with rents, and the point

at issue is. Should building by-laws

be abolished and the construction

of dwellings revert to the indifferent

methods of the past, or can building

supervision be modified to permit
sanitary dwellings to be erected at

• a lower cost than at present ? Sta-

bility is necessary, so that no general

modification as to foundations can
be suggested, although a hard-and-
fast descriptive by-law for the whole
country is not workable ; each case

is a matter for the discretion of

the local surveyor, and usually can-

not be decided until the ground is

laid open. The provision of a suitable

damp-proof course is imperative, and effectual damp
resistance is not provided for by substituting inferior

tarred felts for the bituminous sheetings that give ex-

cellent results. The rules as to thickness of walls

might in some cases be relaxed, but a minimum of

9 in. for party walls is necessary to afford privacy if for

no other reason, although the prevention of spread of

fire seems of sufficient importance. Substituting 4i-in.

work faced with tiles for plain 9-in. work is in ro
way objectionable for topmost storey external walls

not carrying great weight and witli roof properly

trussed, but there is little, if any, saving of cost.

All by-laws as to hearths require rigid enfor.'ement,

and the only fire prevention clauses that under some
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circumstances might Ije omitted are those relating
to carrying up party walls through the roofs; this
entails parapets and lead flashings, all of v.-hich add
considerably to the co^t. Risk of fire spreadng along
the slate battens, if these are properly embedded in
mortar, is very small. Some districts permit the
abolition of parapets subject to the batte.ns being
severed at the party walls and the slates bedded on
the brickwork, but this leads to tilting slates after
settlement, and possibly indriving wet. The author s

practice is to permit the battens to be carried through
and afterwards to be flushed up with mortar.
The minimum height of 9 ft. for habitable looms,

although desirable in some respects, is questiouable
in ultimate advantage, as it defeats another object.
Possibly in the larger towns this minimum height
is .imperative, but in smaller
urban and rural areas
7 ft. 6 iji. would be better,

subject to windows and ven-
tilation being as near the
ceiling as possible ; and this

reduced minimum should
save 10 per cent on cost of

cottages, and would ensure
either a lower rent or a

larger floor space for a similar

rent. While sufficient cubic

capacity is always desirable,

there is no advantage in ob-

taining height at the expense
of floor area; suitable venti-

lation is the more important
factor. The Model by-laws

have in many cases been the

cause of the prevention of

building of rooms in roofs.

There may be objections to

this position, but the im-

portant matter in working-
class housing is to obtain a

sufiicient accommodation at

the lowest rent, and rooms
in roofs are far preferable to

an insufiiciency of rooms.
The Model by-law requiring

the area of ceilings in roofs

to equal two-thirds of the floor

area over a height of 9 ft.,

if with a reduced height of

7 ft. 6 in., would be all-sufficient,

and would permit of the con-

struction of one more bedroom
at least in the cottage. In
larger houses this by-law is

constantly evaded by describ-

ing rooms in roofs as box-
rooms, although destined for

use as bedrooms.

Centralisation of manufac-
tures is the sole cause of exces-
sive cost of building in rural
areas compared witli large towns
at the present day. as against
a half-century back, when
every village had its local

.^awyers, small brick-burning
undertakings, stone cleavers
or dressers, according to the
materials at hand, which
under those conditions were
obtained and i^repared at
home. Modern progress has
led to the establishment of

large industries that liave

practically extinguished the
smaller. If home-grown,
timber is felled in the
country, hauled to the towns, sawn up. and carted
back. The adoption of modern and continuous
brick kilns lead to centralisation and conse-
quent cost of haulage to isolated spots, where
suitable earths are found, but no plant exist-
ing for conversion to bricks; the large quarries have
displaced the local cleaver. In the Southern Counties
strongly built chalk dwellings of past years still

exist, but their building seems to be a lost art, and
the only solution advocated for cheap rural cottages
is wood-framing covered externally with galvanised
iron, which leaves much to be desired (although
possibly ideal week-end or summer dwellings) frjm
a whole-year tenant's objective; while from an

ownership point of view it is not economical
liractice.

DISCUSSION OF MR. HARTFREE'S PAPER.
Mr. Reginald Brown (Southall-Norwood) said he

had the pleasure of reading at Exeter a paper on the
sanitary aspect of this question, in which he dealt
with the action to be taken under sees. 14 and 15 of
the Housing Act for putting insanitary property into
proper condition. Before the representatives of the
municipal authorities he then urged that very extreme
caution should be taken when they received a repre-
sentation Ijefore they started issuing orders for the
closing or demolition of property. Of course, a good
many old properties were most insanitary, and they
wanted dealing with; Ijut if they started issuing

Plate .'!.—Utilisation of Roof Space in Planning Labourers' Cottages.

closing orders and demolition orders ad lib. they were
going to increase the difficulties of the housing pro-

blem. They should try to get better houses erected
by the authority or by the builders and then go in
for closing orders. He had a case in which a man
had twenty-four houses left to him, and they were
absolutely no good at all, for the lease fell in in about
three months, and the property would cost about £350
to put in proper order. Then as to by-laws, Mr. Hart-
free said the present cry that abnormal cost of build-

ing had been caused by the enforcement of by-laws

should be subject to a modification. He did not be-

lieve that was any very serious objection. The by-laws

were almost the irreducible minimum of requirement
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If they took the by-laws roqiiirenieiit.s they would fiiitl

it might inalie a "differeiice of a £10 note. Ten pounds

sinead over sixty yeais with interest was 14s. a year,

or od. per week. He did not believe there was any-

thiiia in it. It was all very well for architects to say

this, but they did not understand tlie by-law-s them-

selves or they would not raise tlie question.

JMr. O. BRiDtiEs (Bognor) seconded the vote ol

tluiuks.

The vote ol thanks was carried unanimously.

Mr. JjEKTRAiM IIartfkee formally acknowledged.

(To he continued.)

COUNCIL MEETING.

The following applications were approved ;\t the

last meeting of the council of the institution:—
Elected to Membership.—Messrs. G. H. JIcGregor,

bureh surveyor. Lerwick; H. Tillstone, borough sur-

vevor, Brighton; A. V. Hart, county surveyor cf

roiids and bridges, Dumfriesshire; S. C. Percival,

first assistant to county surveyor, Northampton;

J. S. Hurst, borough surveyor, Southwold; J.

Abbott, surveyor to the Ashborne Urban District

Council; W. E. Lowe, engineer to the Pontypridd

Urban District Council; and W. Gornall, chief

assistant to the Hendon Rural District Council.

Associate Members.—Messrs. P. E. Stubbs, engi-

neering assistant to the Hendon Urban District

Council; R. Kerr, chief assistant road surveyor. East

Suffolk County Council; and G. Atkinson, engineer-

ing assistant to Dewsbury Corporation.

Students.—Messrs. D. Jenkinson, engineer and sui-

veyor's office, Rotherham Rural District Council

;

S. T. Shaw, assistant engineer to the Rothcrhnui

Rural District Council ; R. Archer, assistant surveyor

to the Horbury Urban District Council; H. Ashcroft,

cliief draughtsman to county surveyor, Laneash're;

W. Hudson, assistant to borough engineer, Bridling-

ton ; A. Booth, borough surveyor's office, Congleton ;

and S. S. Proud, assistant to surveyor, Sedgefield

Rural District Council.

Messrs. B. Archer and A. W. Panton were re-elci-iod

as associate members.

Mr. A. G. A. Davies was tran?lerred from studer.t

to an associate member.

Mr. T. Y. Ramsey was admitted as a Scottish

affiliated member.

EXAMINATIONS.

It was agreed, on the recommendation of the Con-
stitution Conunittee, to authorise a review of the pre-

.sent method of conducting examinations, a revision

of the subjects and syllabus, together with an inquiry

into the functions of the Examination Board, and to

sulimit proposals in connection therewith for the con-

sideration and approval of the council.

PAST-PRESIDENTS ON COUNCIL.

The Constitution Committee called attention to the

number of past-presidents being returned as " ordinary
members of the council," and expressed the view that
the liest interests of the institution would be served
by the adoption of some scheme by which additioiuil

past-presidents could act as rx-ofjicio members, thus
affording increased oiiportunity for the election of

iuembers to the council who have not passed the presi-

dential chair. The committee therefore recommended,
and it was agreed, that they should Vie authorised
again to con.sider the expediency or otherw-ise of ap-
lioiiitinj; cidditional past-presidents cx-officio members
of the council.

TOWN PLANNING ACT : PROTECTION FOR SUEVEYORS.

The council resolved to arrange, if possible, an in-

formal conference between the President of the Local
Government Board and a few members of the council
w-ith a view to securing the insertion in the proposed
Rill lor the amendment of the Town Planning Act a
clause .giving surveyors to local authorities the same
protection in the carrying out of their duties as is now
given to medical officers and other i)ul)lic officials.

INSTITUTION PREMIUMS.

A report of the Journal Committee recommending
tlie allocation, as follows, of ,tlOO for premiums and
prizes during the ensuing year W'as agreed to:

.'C2U to students, iL40 for some competition or
competitions, .C40 for pajiers by members and
associate-members.

THE INSTITUTION'S JOURNAL.

We have received for publication the following

further comments on the subject ol the institution's

journal:—
Disgusted with it.—A. S. Parsons, Birmingham.

I would approve of half-yearly volumes.—A Member.

It is a great mistake.—John Ward, borough engi-

neer, Derby.

The old system is much preferable.—G. H. Jack,

county surveyor, Hereford.

I prefer the volume as formerly.—Henry .\. Garrett,

borough surveyor, Torquay.

I consider the arrangement inadvisable.—F. Pair,

borough surveyor, Bridgwater.

I prefer a bound to an unliound volume.—Charles L.

Boddie. county surveyor, Derry.

1 recommend two half-yearly volumes.-W. K.

Davidge, district surveyor, Lewisham.

I consider the alteration an unjustifiable and most
high-handed proceeding.—R. W. Knapp, borough sur-

veyor, Andover.

Municipal engineers should not receive advertise-

ments from merchants and others who do business

with their councils for their own private journals.

—A Member.

The vohune of "Proceedings" is, in my opinion,

almost everything that is desired, therefore I do not

wish for a change.—A. Rothera, surveyor, Liversedgo

Urban District Council.

I favour the issue of a periodical journal ai.il of the
" Proceedings." The latter alone is a too belated

issue: the. former alone is not likely to be preserved.

—J. F. Smillie, borough surveyor, Tynemouth.

The annual volume is very much better, as one

cannot keep the monthly instalments clean and com-
pact. The original method is undoubtedly the most
preferable.—E. H. Crump, surveyor, Hinckley Urban
District Council.

I should not have voted in favour of the change,

but now that the journal has been started I hope it

will prove useful. As to the advertisements, I

think it would be better to omit them, or confine them
to such things as directory entries and notices of books.

—Julian Julian, borough surveyor, Cambridge.

I feel strongly against the new journal, which I co'i-

sider to be a backward step. I w'ould suggest that

those who are opposed to the journal should move a

resolution demanding a referendum of the members
and students on the matter, and instructing their dis-

trict representatives to bring the question before the

council.—An Associate Member.

I do not object to it in ijrinciple, but it does not
match the existing volumes in size, although this is

not a matter of first importance. Not in favour of

advertisements being included; but it is done in the

Journal of the Royal Institute of British Architects,

the difference being, in my view, that those members
do not hold official positions, while ours do.—R. J.

.\ngel, borough engineer, Bermondsey.

In reference to the new journal of the Institution

of Municipal and County Engineers, I should prefer

not to answer yoin- two questions directly ; Init I have
been a subscriber to The Surveyor for over ten years,

and most fully appreciate the great services you have
rendered and are rendering to the institution and the
profession generally, and would deprecate strongly

anything which would lessen your influence.—Herbert
N. Hedges, smveyor, Berkhamsted Rural Districl>

Council.

I think the council of the Institution of Municipal
and County Engineers have made a great mistake in

changing the order of things. Having put the annual
volumes on my shelves for a quarter of a centiuy, I

don't relish the idea of change, which I do not think
is to be benefieial to any section of the society. I do
no w'ork for the association, and I do not wish to be

unjust to those who do, but I cannot see justification

for this change. Allow me to take this opportunity

of saying liow much I appreciate (and have appre-

ciated since the very first issue of the paper) the work
of TuE Surveyor, and it would be a matter of great

regret to me to see anything done to prejudice its

value by a body that owes it so much gratitude.—John
D. Watson, engineer to the Tame and Rea District

Drainaire Board.
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[ think the journal has certain advantages, which
are, however, somewhat outweighed by the disadvaii-

tages. The annual volume is, to my idea, a much
inure convenient form, and I take strong exception

til the inclusion of advertisements in the joTirnal.

riie Press has hitlierto served the profession so well

that there seems scarcely any need for such a publica-

tion, in view of tlie obligation one must ackno\vk'd;_ic.

in counuon fairness, that the profession in general

owes to your journal, the scanty courtesy with wl\ich

you a])pear to have been treated in this matter is one

that is to be deprecated. There is a strong feeling

among members that insufticient attention is paid to

what may be termed the rank and file, and this is

an instance among many wliere it is felt the opinion

as a whole should have been taken before an im-

l)ortant change of this character should liave been

adopted.—Cornubia.

Having regard to the fact that you have on at least

one occasion declined to take the views of members
on important matters concerning tlie institution's wel-

fare, and on the ground that such a poll should "only
be conducted by tlie council," I cannot understand
your change of attitude. Surely this is also a matter
for the council to deal with if it thinks proper ?

—William H. Chowins, engineer and surveyor, Burn-
haui Urban District Council. [We should be obliged
if our correspondent would refer us more definitely

to the occasion he has in mind. We agree

that the policy of substituting the new journal

for tlie "Proceedings" is a matter for the coun-
cil to deal with, but it is obviously open to Tue
Surveyor, or any other journal concerned, to en-

deavour, in the interests of the institution, to ascer-

tain if tlic council is in this case in sympatliy witli

the views of the majority of the members. We do
not think it is.—Kd. Surveyor.]

(1) I am not in favour of tlie substitution of a periodi-

cal journal for the annual volume of "Proceedings,"
but would suggest that the "Proceedings" be im-
proved in every way possible, and issued at least half-

yearly, (i) I am not in favour of the institution's

revenue being increased by means of advertisements
in its laiblications. The idea points to the reduction
in the future (or should do) of members' subscriptions,
(III'/ tills at the cxpi'tife of cimtraclors who are more or less

tiound lo ai/vcrthc iii, the Institution journal.' We should
like to enjoy the reading of our "Transactions"
quietly, as of yore, without having the glaring fact

thrust upon us once again that " Blackmac " of

.-ome kind can be laid in any weather ! The writer
has been waiting for sound arguments to be advanced
in favour of the cutting up of the " Transactions " into
sixteen pieces, and of adding another periodical to the
already countless number of technical periodicals the
unfortunate municipal engineer has to digest; but so
far none have been forthcoming. It is extremely in-
teresting to note that so many of the younger members
of the institution are opposed to the change. It is a
healthy sign !—Charles Mayne.

CORRESPONDENCE.
For every ill beneath the sun
There is some remedy cr none;
If there be one, resolve to find it;

1/ not, submit, and never mind it.

—Anon., circa 1843.

A NEW ROAD CRITIC.

To the Editor of The Surveyor.
Si I!,— Criticism, advice and abuse are common inci-

dents in the life of a road surveyor. He gets used
to the abuse, finds the advice about as useful as a
headache, and learns to put up with the critical
grumblings of the ratepayer, because, after all, that
individual pays the piper, and so is privileged to
complain.
My purpose in writing, however, is to exhibit to

your readers a new specimen of critic with whom 1

have recently come into contact. I received through
the post a marked copy of the Autocar of June 28th
containing the lucubrations of an individual who sub-
scribes his articles as "Owen John." Speaking gene-
rally, I find that this gentleman's literary efforts are
discursive and ill-informed, and in point of gram-
matical construction and quality of diction they
demonstrate rather painfully that he is an amateur
in journalism. As the number in question contained
a criticism of a road under my control, I took occasion
to find out who this modern Solon is. I subjoin the
paragraph which particularly attracted my notice, the

road mentioned being one of the trunk roads of

Oxfordshire:—
"Since I wrote the last few lines I have been run-

ning about in Oxfordshire, and if anyone wants to

know how badly roads can be tarred, let him drive
a car between Henley and the university town. 1

know the surface is originally rotten, and never has
lieen made anything else. I know that the local flints

are tlie cheapest form of metal. I know that the
traffic that plays Old Harry with the highways is

purely an exotic one, and that not one car in five that
passes over it has anything to do with the district.

l?ut sharp, broken shingle makes cruel running, and
when it is tarred it is even more wicked on tyres.

In places, chosen, apparently, haphazard, quite good
work has been done, but why other parts should be
trifled with at useless expenditure beats me alto-

gether."
It will be observed that the writer indicts my

methods of u.sing tar on the road in question, and
generally holds the road up to public derision. He
further suggests that we tar "sharp, broken shingle,"
and while he condescendingly admits that good work
has been done in some places, he declares that they
were "chosen, apparently, haphazard."

I may say at once that the suggestion about tarring
" sharp, broken shingle " is pure nonsense, and that
the observation that lengths of road are, apparently,
cho.sen haphazard is a gratuitous piece of ignorant
impertinence, offensive to myself and reflective upon
the capacity of the County Eoads Committee.
The road itself is, of course, open to public inspec-

tion, but beyond that it is only just to my divisional
surveyor—whose reputation might otherwise suffer

injury—to say that he is a particularly painstaking
and competent man.
Naturally, my curiosity was aroused to know who

"Owen John" might be, and I accordingly wrote to

tilt Editor of the Aiitnrar, and asked for an apology.
No apology or explanation has appeared, but I learned
that the anonymous writer is a certain Mr. Llewellyn,
who, besides dabbling in journalism, holds a Govern-
ment appointment as an inspector of canal boats

!

[ have received a long-winded letter from this

gentleman, marked " Private," in which he has
neither the courage to attemjjt to justify his state-

ments nor the saving grace to admit the incorrectness
and unfairness of his quite unmerited attack.

It may be of interest to my fellow surveyors to know
who " (3wen John" is, and they will probably come
to the conclusion at which I have arrived, which is,

that he may be an excellent inspector, with a keen
scent for insanitary conditions on canal barges, but
that one of his bargees could give him points as a
road critic, and beat him in the knowledge of the
names of minerals alone.—Yours, &c.,

S. SlALLARD,
County Surveyor of Oxfordshire.

Septemijer 13, 1913.

[Mr. Stallard writes strongly, but, in oin- opinion,
not a whit too emphatically. Such a reckless state-

ment as he refers to would be unjustifiable if penned
by an ordinary lay critic ; from a man who holds an
official position it is absolutely indefensible. As it

is refuted we should be inclined to ignore Mr. " Owen
John," as unworthy of further notice, but the more
responsible Editor of the Autocar should certainly re-

[uidiate him.—lid. Survey-qr.]

Town Planning in South Birmingham.—The town
clerk, on behalf of the coriioration, has adverti.sed
the fact that the Birmingham City Council intend
to apply to the Local Government Board for autho-
rity to prepare a town planning scheme in relation
to certain land in South Birmingham. The land
involved in the scheme embraces an area of about
8,400 acres.

Devon County Surveyor's Narrow Escape.—At one
of the fiends on the hill leading from Combemartiii
to Lynton on Friday last, the county surveyor cf

No. 1 division, Mr. Edward Stead, and his assistant,
Mr. Harold Bradley, had a mishap. They were
motoring towards Lynton, and the car skidded across
the road, crashing into the rock on the right-hand
side with such force that it bounded back into a
heap of rough stones on the roadside. The front of
the car was smashed, the driving wheel broken, and
the axle bent. Had the car swerved to the left both
occu]iants would have dropped 100 ft. into the ravine
below. Each escaped with a severe shaking, and in
another car proceeded to Lynton.
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Office Conversations.
MORE OR LESS IMAGINARY.

lCoatributed.2

XXII.—Wanted: A Chief Officer.

Want me to boss the fire brigade, I\Ir. :Marrion P

Certainly not. I absolutely and irrevocably refu?e

to touch it- I'm not out for glory. I'm a peaceful,

stay-at-home, law-abiding citizen, and I've no desire

to caper round in a tin hat. I've managed for some

years now to remain in this town and gain a certain

amount of respect, and what I have I'm going to

hold. Wouldn't lose respect? Ah, Mr. Marrion.

I'm afraid that such a remark shows a certain lack

of observation on your part. Vfhy. the local brigade's

the laughing-stock of the town. No, I know there's

no reason why it should be. The men do their best

and are creditably smart; and your late officer was

a fine chap. But it's the fate of local brigades.

They all suffer under it, and it's only the fact oi

the members being so attracted by their own uni-

form that keeps 'em from resigning straight away.

They do fancy themselves—there's no blinking the

fact—and they are therefore invulnerable to ridicule.

To their ears the jeers of the populace are paeans of

praise, and the ribald sounds issuing from the lips

of small boys aie .so many cries of encouragement.

Even the titter of maidens makes sweet music in

their ears, and

Growing quite poetical? Well. I've no desire to;

but I do feel keenly on .the matter, and my blood

boils when I see a body of men doing their best in

a noble cause subjected to the impertinence of skulks

who are too lazy themselves to turn a hand. Like

me? No, Mr. Marrion, just the reverse: for not only

do I refrain from ribaldry, but I do, when necessity

arises, bear a hand. Here, look at that. What is

it ? Why, it's my pumper's check, entitling me to

something like two and uinepence for services

rendered at the last fire. Didn't cash it? No, I pre-

fer not to take pay for services of that nature. Make
an ideal volunteer captain ? No, Mr. Marrion. I'm
not to be captured that way. If I bossed the brigade

I should require paying smartly for my time. That 'd

be quite different to offering one's services gratu-

itously when standing idly by. I've quite enough
to keep me busy, and when I go to bed I like, when
possible, to stay there till it's time to get up.

Another point is that I've not seen service at sea.

and no man should, in my opinion, join a brigade

unless he has. Too, I'm not fitted by temperament
to control a crowd of men who haven't the least idea

of how to obey an order. They do their work very

well ? I've allowed that, but they could do it better

if they'd been trained to obey orders on the spot,

regardless of every con.si deration. Only sailors tire

thus trained. What I said was that the men ("id

their best, but every man works according to his lights

and their illumination isn't of siitficient candle-power
for me. My temper 'd get the better of me, and that

'd never do for a chief. Better that I should k.-e|>

out of it.

Customary for surveyors to take on the post? I

know it is, but I'm scarcely what you'd call a
creature of custom. I don't mean to say that I wil-

fully avoid the beaten track, but I'm certainly not
going to follow it just becau.'je others do. I've an
appreciation of scenery, and I like a decent road
underfoot. Too, it's always as well to know whither
one is going. I can't stand the grandmother theory.
The grandmother theory? Oh, I mean not do'ng a
thing because one's grandmother hasn't done it. or
doing it simply because she has. You're a Noncon-
formist, aren't you, Mr. Marrion ? And yet you're
the least non-conforming man I know. Emerson
says, "Wlioso would be a man nuist be a noncon-
formi.st." But he didn't mean that nonconformity
must be limited to a man's religion. Quite a
sermon? Every truth is a sermon, Mr. Marrion, if

looked at in the riglit light. But there, to hark
back to our theme, I'm not going to take on the fire
brigade. Not even if the council press it ? No, not
even then. I'm engaged for specific duties, and

beyond those duties I don't go. Take too narrow a

view ? Really, Mr. Marrion, no one can accuse me
of that. I place no limit upon what I do, so long
as it can reasonably be construed as part of my work;
but I'm not going to launch out into quite a new-

line. That's the proposition I'm up against, and
wild liorses won't move me. Sorry ? Yes, and so
am I. I'd oblige you if I could, but I can't. '

Another matter you wish to mention while you're
here ? Yes. Don't wish to offend me ? It's all

right, Mr. Marrion
; you may forge ahead. I give

you my word I'll not take offence. Not speaking
officially ? ]\Iean it for my own good ? Really, I'm
becoming interested. Y^ou see, when a man starts

like that it's bound to be something extra unpleasant.
No one's ever told anything pleasant for his good.
But there, go on, Mr. Marrion, and don't spare me.
My attitude to members of the council ? Not quite

what it used to be ? Offhand ? Really, I'm sorry
if that's so, but I think there's some mistake. I

can't call to mind anything of the kind. Y''ou won't
mind me asking you a question, Mr. Marrion ? No ?

Well then, hasn't the conversation we've just had
about the fire brigade something to do with this

sudden attack upon me ? The fact is you're a bit

raw over my refusal, and Not so ? Well, I can't
dispute your word, but I've found in my experience
that things '11 go pleasantly enough until something
of that kind happens, and then all manner of past
details are raked up and put and pieced together
until they form quite a formidable cause for dissatis-

faction. Not so in this case ? Then perhaps you can
give me chapter and verse for your complaint.

.lob ? Councillor Job ? That arrant little sneak

!

Not civil to him ? Heavens, Mr. Marrion, could
anyone be ? A councillor ? Yes ; but surely I'm not
asked to respect a man simply because a crowd of
numskulls 've voted for him at a by-election ?

Positively rude to him ? No need to go as far as
that ? Yes, I have been jjositively rude to him, and
if I wasn't surveyor to the council I'd feel very much
disposed to wring his precious little neck. Only
doing his duty ? Surely it's no man's duty to peer
and pry round, to question workmen, and to endea-
vour in every dirty way possible to find a cause for

complaint against an officer. Ton wouldn't do it,

Mr. Marrion. and I'm really sorry to hear you
champion a man who does. You don't champion
him ? Oh, but you do. You don't expect me to
stand too much ? But there are limits ? Y^es, to
my powers of endurance. I'm not thin-skinned—no
surveyor to a council can be that—but I've still a
shred or two of self-respect, and that I mean to keep,
and not all the .Tobs in the kingdom '11 rob me of
them.

• • • •

Now, Mr. iMairion, what is the particular cause
of complaint ? There are doubtless several where
Mr. Job is concerned, but there's one that's rankling
in your besom, I've not the least doiil>!. and I shall
lie glad if you will out with it. That wretched lamp
incident? Wliy, that's a year old. and it's all been
wrangled out before the council. Why. I thought it

was closed for ever. T never thought it'd have been
trotted out again. (Oh. that fire brigade !) All right,
Mr. Marrion. I won't refer to tliat, if you don't like
it. Now, about the lamp affair. I'll explain it for
the hundred and tenth time. You don't want to
hear it ? Oh . but you must now. You resuscitated the
matter, and you've got to have it fully explained.
As you know% our street lamps are maintained by
the gas company. Every lamp is numbered, for ease
of reference, and if I find anything wrong—a lamp
out or burning badly—I report to the council the
number of the special lamp, and a formal complaint
is sent to the company. Y'ou know all that ? Of
course you do, but it's just a necessary preamble.
Pre, heiore—amble, run on. And now I'm going to
run on. Well, I had an old friend stopping witli
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me over the week-end, and we took a stroll iiji the

High-street on the Saturday evening. In the street

we met Mr. Job. I wa.s chatting to my friend when
I heard my name—just " Stockforth," no "mister"
—called, i turned, and there was your officious little

friend. I retorted—the retort rose to my tongue

involuntarily—' Well, .To!)?" Said he, "There's a

lamp out up the Drive," and again the ol)vious and
only retort rose, " Then go and light the damned
thing!

"

Now, Mr. Marriun, I'm ,-;uie if you"d been in my
position you'd liave made a similar reply. Not
quite? No, you woulln't. You've have missed out

the adjective. Quite riglii. But you'd 've snubbed
the little beggar ju.st the .same. Confess it now, you
would ? I thought so. He deserved what he got for

his lack of manners, and really I was surprised after-

wards that the council didn't give him the dressing

dow'n that he deserved. They exonerated me ? I

should ju.st think they did. They couldn't do any-
thing else. A miserable little No, I'll say no
more. But you, Mr. Maniin, must let the matter
drop once and for all. And I suppose that's really

all you have against me. Too independent? Ah,
now I'm suspecting you again. You'll find plenty

of better men than me for the lirigade. Think it

over and you'll see my side. I'm confident of tliat.

Why, if I took the job on, I'd be resigning it in a

month. If the uniform could be dispensed with, it

wouldn't be so bad; but those dreadful boots! and oh,

that hat! Good-bye, Mr. Marrion. Glad to have
had an opportunity of clearing the air. Nothing like

a mild storm. I say. Why not make Mr. ,Iob the
captain, Mr. J\[arrion ? He'd look really well in his

uniform, if he liad his beard tied back and his knees
were straightened uij a bit. Shouldn't laugh at a

man's infirmities ? Surely a long beard's not an
infirmity ? You referred to his knees ? His knees ?

Wliy, he's proud of 'em. If he wasn't he wouldn't
wear tourist costume on early-closing day. For
heaven's sake don't let him hear you refer to them
as an infirmity. He'd compass your destruction, as
sure as you're chairman of the council.

Roadman and Cowkeeper—No action was taken by
the Ashljorne (Derliyshire) Rural District (Council
on Saturday last on the complaint of residents of

Atlow parish that a man employed as roadman
there was the owner of ten cows. The contention of
the parishioners was that a person of such means
should not be in the employment of the council.

THE PURIFICATION OF LARGE WATER SUPPLIES

BY MEANS OF THE ULTRA-VIOLET RAYS.

It appears that the new metliod of .sterilisation of

wat«r by means of the ultra-violet rays has been

developed to such a point, and has reached such a

stage of practical usefulness, as to make it desirable

to describe " the state of the art and principle on
which the modern apparatus is constructed." Mr.
Max von Recklinghausen has done so in an arliole

contributed to the ICnyinfring News of New York.

The bactericidal power of the rays is stated to be

far greater than is usually credited, the exposure
of clear, but infected, water for a small fraction of

a second within 1 in. of the source of the ulira-

violet rays being sufficient for sterilisation. One of

the first principles is the avoidance of any undue
cooling of the lamp by the water. The lamp has
therefore to be protected. The quartz mercury
vapour lamp is used because it is economical, and
also because the manufacture of these lamps has
been standardised. Generally ,speaking, the letter

the lamp

—

i.e., the more energy it absorbs—tlu-

higher will be its production of ultra-violet rays.

This is limit«?d only by the corrosion of the quartz,

which begins to take place at 1,200 deg. Cent.

Another of the elementary principles is to allow

the maximum amount of light to enter the water.

In order that all microbes present in the water may
be struck by the rays it is essential that the watsr
.should be free not only from large floating bodies,

but also from the small visible suspended matter.
Tlius in many cases the water must be filtered as a

preliminary st«p. " Ordinary sand filters perform
this function well, and at a much higher speed than
formerly for the production of potable water." Thus
we are advised to use ordinary sand filters at from
three to ten times the ordinary sjjeed. The size of

filters may be considerably reduced where the ultra-

violet rays treatment is to follow filtration. In order
to ensure that such particles as pass through the

filters are exposed to the light on all sides, it

becomes necessary as another first principle to f.ring

the water near the light several times, and to create

a circulation close to the light by means of baffles.

An apparatus constructed on these principles has
been utilised for serving .several public water sup-
plies. One installation is mentioned—viz., that at

Marommes les Rouen, a suburb of Rouen, France,
which installation has been working for nearly three

years. Here the water is filtered through sand at

the rate of 50 ft. in twenty-four hours, and the ultra-

violet rays apparatus sterilises the water at the rate

of 100,00i) gallons per day by means of a single

1-horse power lamp. Particulars are also given of

a much larger unit. It consists of a sterilising clan-
nel, in the walls of which are inserted several lamps.
The quartz lamp projects into the water, but is

covered with a quartz protecting tube to keep the
lamp tube from contact with the water. These lamps
each require three amperes at 500 volts direct cur-

rent. The ultra-violet production of the lamp is ten
times as great as for the above-mentioned 1-hor.se

power lamp. One of these canal units, with t'lvelve

2-horse power lamps, is sterilising the water sujiply

of a fairly large town. The raw water is obtained
from a river, filtered over sand, and then pussed
through one of these units at the rate of 1,700,000
gallons per day. A large part of the time only a few
lamps are in oiieratinn, but when the quality of the
water demands it all the lamjjs are used. Thus the
degree of treatment can be varied to suit the colour
of the water.

Brynmawr Water Supply.—At this week's meeting
of the Brynmawr District Council the medical officer.

Dr. J. L. Thomas, alluded to the recent drought, and
urged that steps should be taken to prevent the re-

currence of such hardships and inconveniences in
regard to the water supply which the people had
suffered. It was reported by the surveyor, Mr. J. J,

Quirk, that at present there was no more than two
weeks' supply of water in the reservoir, and that there
was need for the exercise of economy. He recom-
mended that the scheme planned some time ago should
be completed. The completion of the scheme the
council had decided upon would mean the storage of

an additional 3,000,000 gallons of water, which would
be about twenty weeks' supply.
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THE MONTHLY PREMIUM.

ill-. B. G. (j. Maxion. of Bushey, has chosen-

Mitchell's "Building Construction" (Batsford),

and
Wood's • Modern Koad Construction " (Griffin),

in re-spect of his moiety of the award ;
and

Mr. T. W. PuiLLips, of Bexhill-on^ea, has selected

'• Problems in Engineering " (St. Bride's Press.

Limited), and
Jamieson's "Theory uf Structures" (Griffin).

QUESTIONS.

This week answers are invited to the following

questions:—
346. Continuous Beams What is meant by the

tliree moments theorem as applied to beams ? Give

the proof of it as deduced from first principles; and

give examples showing how it is applied in actual

practice. (T. W. P., Bcxhill-on-Sea.)

347. Discharge of Water Main What amount of

water is a 7-in. cast-iron pipe capable of delivering

in tlie following circumstances ? The reservoir of

tlie adjoining authority from whom the water is

obtained is situated about l\ miles from my district.

Level above ordnance datum of top of water is

28000. There is a 10-in. main laid from same to where

my district joins, and from this point there is a

T-in. main laid for a distance of 3i nules. The

ordnance datum at the point of junction of the 7-in.

main is 23000, and at point of discharge, from

observation taken, there is 97 ft. head. What is the

10-in. main capable of delivering to the 7-in. main,

and also what is the 7-in. main capable of delivering

at the outlet, 3i miles distant, per hour ? (Memo.)

348. House Drainage AVhat are the chief argu-

ments for and against the use of the intercepting trap ?

(Student.)

319. Centering for Bridge Give drawings with
dimensions of the centering required for a reinforced-

concrete arch bridge in one span over a stream 15 ft.

in width. Heicht from springing to soffit of arch is

10 ft.

350. Setting Out Tunnel.—A tunnel about 1 mile
in length is required to be constructed under a hill,

the sides of which slope gradually. The centre line

of the tunnel is laid down on a large scale plan of

the site. How would j'ou proceed to set out the

centre line on the ground, and what means would
you employ to test the accuracy of the work as the

construction proceeds .' (T. W. P., Bex/iill-on-Sca.)

[The Editor is at all times glad to hear from
readers vfho desire to submit questions regarding:
matters of general interest, points of daily practice,
&c, for insertion in the ''Assistants' and Students'
Section." Questions which arc published arc taken
into consideration, as ^vel as other matter, in

awarding the Monthly Premium.

3

REPLIES TO QUESTIONS.

345. Elasticity of Materials. ^Explain fully, by
means of stress-strain diagrams, the effects of a

tensile load applied suddenly to a tie bar (a) without
im|iact, (6) with impact.

A suddenly applied load is one in whicli the
whole load comes on the material at once, in con-
tradistinction to a gradually apixlied load, which
is one in w-hich the load is gradually increased
from zero to its maximum.
The work done in stretching a bar by a gradually

applied load may be represented by a triangle ; wliile

if tlie load be suddenly applied, the work done
may be represented by a rectangle, since the full
load acts from the commencement. From Fig. 1

it is clear that for a suddenly applied load only
half as great a load is required to produce a givi.'u

extension as in the case of a gradually applie;!

to the questions which appear. For the contributions con-
sidered to be the most meritorious^ one or more premiums
in boohs will ho awarded monthly. Tiiaarams must
be drau-n to scale on separate sheets, ready for
reproduction.

load; or, the .-uddenly a])iilied loud produces twice
the stress as the same load applied gradually.

/- acf of
Fig. 1.

This fact may bo nutdc clearer from the following

geometrical considerations :
—

Ueferring to Fig. 2, let external load applied =

P lb. per sqtiare inch. The bar would be stretched

the amount OC = .<; inches, prov'ded the load is

gradually ai)plied.

Now. work done = force applied x distance moved
through. And in this case:

Triangle OBC = worl< done in stretching bar .r

inches by internal stresses.

rarallelogram (IABC = work done by external

load.

Fig. 2.

Hence, the remaining area, the triangle AOB i>

the extra work done, which stretches the bar

l)eyond x inches.

Let the bar be stretched by th:s extra work to

the length ED.
In this new position, we again have:—
Work doue by internal stresses = Triangle ODIT

,, ,, external forces = Parallelogram AGFU
Hut we know that the work done by external forces =
Work done tiy internal stresses

i.e., Area of parallelogram AGFO = Area pf triangle

ODP
This is so when E = 20A

and A G = 2AB
i.e. when stress (instantaneous) = ^P Uj. per sq. in.

and stretch (instantaneous) = 2^^ inches

That is, the suddenly applied load produces a
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stress whicli is twice ;is ^i\-,d as tliat [iru'luced li\

the same load applied giadually.

It is obvious that this is only true when the

Fig. 3.

material is ijerl'cctly ela.-tie— viz., steel or wrought
iron, and not cast-iron; and when the stress

Fig. 4.

jiroduoed is not beyuinl the ehistic limit. (Sej
Fiys. o and -1.)

K //e/'q/)^ of /i/l ^^'/'eits /'on /ft /nc^cs

Fio. ;j.

Fig. 5 illustrates tlie etlect of a .suddenly apt
load with impact

—

<:.g., a falling weight.

Energy of weight — work done
= (stress produced) x (height of

= oA X oY
Surplus work = oA x oB

Work stoi-ed by internal stresses = area B D G
O Y X GP

I.e. work done by external load
rieuce, P' > 2P
From Fig. 5 it is clear that the stress prodi

depends only on the energy .stored in the la

wc'ght. (T. W. P., TicxlaU-im-lffa.)

ilied

fall)

F =

u-ed

LOCAL GOVERNMENT BOARD INQUIRIES.
1)10 Editor invites the co-operation of Sukvevok readers

with a view to making the information gieen under tlus
head as complete and accurate as possible.

INQUIRIES HELD.

Bewdley T.C. (September 3rd. Mr. W. M. Cross).

—.Cy,000 for extensions to the waterworks.—It was
explained that the town council had undertaken to

supply water to Stourport Urban Council's district,

the quantity not to exceed 135,000 gallons a day. In
addition to supplying Bewdley and Stourport the

council also supplied certain private consumers in

Wribbenliall, through which parish the mains passed
frolii the reservoir to Bewdley. They had recently

had an application from Kidderminster Rural District

Council to quote for a supply of water in bulk for

the parish of Wribbenliall, and if the loan were
sanctioned they would be able to supply Wribbenliall.

It was proposed to sink a new borehole near the

present pumping station, and to put down a large

engine and pump, which would be worked by means
of a suction gas plant. Two new small engines to

be worked by the same system would replace the oil

engines for pumping to the small reservoir, and the

two larger oil engines would be a stand-by in case

of emergency. In order to keep up the supply at

certain periods the present engines had to be worked
twenty-one hours a day, whereas it was anticipated

the new engine would do the work in eight or ten

hours. The main object of the new scheme was to

effect economy of working.

Bredbury and Romiley U.D.C. (August 2yth.

Major J. Stewart).—£J5U for the erection of stables at

Hatherlow Wharf to enable the council to do the

scavenging and other work, and £268 for water supply
|nirpo.ses.—The council asked for thirty years in which
to repay the loan. It was a matter of urgency that

the work should be done. Evidence in support of tlie

application was given by Councillor Hov.ard and other

nieinhers of the council.

Chirbury R.D.C. (September 2nd. Jlr. W. M.
Cross).—E1,50U for a water supply for the villages of

Brockton and Wortheii.—The clerk, Mr. C. S. Price,

stated that upon the necessity for a new supply lic-

coniing apparent the council instructed the surveyor,

Mr. W. P. Hole, to make an inspection of the district,

and report to them upon the best means of making a

proper supply. Various sources were reported upon,
the result being that the present scheme—viz., that
from jNIulsop—was by far the best, both as regarded
supply and purity of the water.

Earby U.D.C. (August 19th. Mr. W. M. Cross).—
C4,500 for sewerage extension.—The surveyor, Mr.
J. E. Aldersley, stated that the scheme was neces-
sary, even urgent, and was ajiproved by the West
Hiding county authorities.

Ham U.D.C. (September 11th. Mr. Thomas
Adams).—This was an inquiry into an application of

tlie urban district council for authority to prepare a
town jjlanning scheme with reference to an area of

976 acres within the urban district. Mr. K. W. Hind-
haugh, surveyor to the council, was among those who
gave evidence, and Mr. F. W. Pearce, surveyor to the
Twickenham Urban District Council, was also among
those who attended.

Loughborough T.C. (September 9th. Mr. C. H.
Sykesi.— ^^'i,:i'Si for the widening and improvement of

New -street, and the construction of a new street from
Church-gate to Rectory-place, and the widening of

Rectory-place.—The town clerk, Mr. H. Perkins, ex-

plained that there were two separate schemes. A loan
of £800 was required to carry out the improvement in

New-street, which was a narrow- private street with
a poor class of houses on both sides. Some of the
houses were in such a state that the medical officer

had condemned them. It was proposed to sweep away
the whole of the property on both sides of the street,

and to make a 40-ft. road, at an estimated cost of £490
for purchase of property on the north-east side, .£190

for purchase of property on the south-west side, and
£20 legal expenses. With respect to the proposed loan

of £4,52.'i for the Steeple-row improvement, the scheme
consisted of making a street 40 ft wide from Church-
gate to Toothill-road. This would involve pulling

down the whole of the property in Steeple-row, and
the wddening of a considerable portion of Rectory-

place. On each side of the new road there would be

ornamental grounds 28ft. in width.

Oldham T.C. (September 10th. Mr. T. C. Ekin).—
1

': !.!' 'I for the [lurposes of the electricity undertaking.



442 THE SURVEYOR AND MUNICIPAL September 19. U)li

Ci.OOO for the purchase of two motor fae engines, ruul

tljeiS for !lie purchase of property and the erection of

(iremen's dwellings in Chajjel-street.—It was ex-

plained that the i."U,fK)0 was required to enable the

corporation to supply energy for power purjioses upon
the high-tension system for several mills and work-

shops situated some distance from the electricity

station. With respect to the second application, it

was stated that the council only proposed to buy one

new motor fire engine, at a cost of £1,030, hut if it

proved to he satisfactory a second, and probalily more
expensive, engine would be purchased. The second

engine might have a fire escape attached to it, at an
additional cost of about £100. As to the firemen's

dwellings, it was proposed to erect four dwelling-houses
for married firemen, at a cost of £225 per house. In
the amount applied for was a certain percentage for

street w idening, which the inspector considered ought
to be paid for by the corporation, and not be included
in the present loan application. The plans were ex-

plained liv Mr. Taylor, architect, of Messrs. Winder
& Taylor,' Oldham.

Stourbridge U.D.C. (September 4th. Mr. W. M.
Cross).— £1,5(10 for tlie provision of a new retort house,
machinery and plant at the gasworks.—It was stated
that twenty years ago the numl)er of consumers was
1,600, and that now it was 8,000. Mr. Frank Taylor,
supporting the application, asked that the board niigbt

give sanction quickly to the loan, as they were losing
£10 a week lay the present arrangement.

Whitstable U.D.C. (September 3rd. Mr. Edgar
Budley).— £],U(_iO for the purchase of land between Sea-
.street and the Reeves' Beach, for the purpose of an
open space.—The clerk, Mr. J. F. Whichcord, stated
that the period asked for the loan was sixty years.
The council had not yet decided upon a scheme, but
it was sugested that a concert hall should be erected,
as the bandstand was found to be too far for residents
and visitors living in the Central and West Wards.

APPLICATIONS FOR LOANS.

Bantry R.D.C.— .trOO for water supply works fur
Glengariffe.

Glastonbury T.C.—£4,200 for sewage disposal works.

Heywood T.C.—£11,7.50 for electricity works exten-
sions.

Luton T.C.—£765 for road improvement.
Poole T.O.—£119 for surface-water drainage.

Walsingham R.D.C.—£.3,000 for the provision uf

sewage disposal works.

Wealdstone U.D.C—£6,867 for the e.xtension of the
sewage disposal works.

Westhampnett R.D.C.—£4,400 for drainage works.

Worcestershire C.C.—£740 towards the cost of an
additional pavilion at the isolation hospital.

LOANS SANCTIONED.

Brighton T.C—£4,800 for a period of forty years
for the purchase of land for purposes of street improve-
ment in St. James's-street, and at the corner of Grand-
parade and Edward-street. £o00 for a period of ten
years for the purchase of surplus land in connection
with the improvement of St. James's-street. £474
for a period of fifteen years to defray the cost of carry-
ing out the work of widening the road in St. James's-
street.

Dorchester T.C—£400 for an undergrcuind coii-

venience.

Ealing T.C—£4,000 for extensions to the town hall.

Falmouth T.C—£9,309 for a housing scheme.

Fareham U.D.C—£.500 for electric lighting pur-
poses (£.SO(l for twenty-five years and £200 for fift<^en

years).

Glamorgan CC—£21,000 for new asylum block and
six attendants' cottages.

Halstead U.D.C—£800 for the provision of public
baths.

Harrogate T.C— £2,000 for electricity cable exten-
sions, and £.500 for transformers.

Havant U.D.C—£1,000 for works at Spring Lawn
sewage farm.

Horsham R.D.C £980 for sewerage works.
Liverpool T.C— £10,000 for the reconstrurtiun of

the Prescot-street police station.

Long Eaton U.D.C—£4,407 for generating plant,
£2,701 for boiler ami economiser, and £2,741 for engine-
room extensions.

Oundle R.D.C—£300 for the extension of the
isolation hospital.

Tenby T.C.—£15,231 for the reconstruction of the
western sewerage outfall.

Tiverton T.C.—£2,995 for workmen's dwellings, and
£438 for street works.

Tottington (Lanes) U.D.C.—£21,000 for sewerage
works.

Walton-on-Thames U.D.C £8»7 for road improve-
ment.

Widnes T.C.—£4,400 for road widening and
imjirovement.

Yarmouth T.C.—£8,45.5 for electricity machinery
and extensions.

FORTHCOMINC INQUIRIES.

SEPTEMBER. £
22.

—

Godstone. For the provision of work-
men's dwellings (Mr. C. H. Eyles) ... 2,125

22.

—

Hayes. For a housing scheme (Mr.
H. A. Chapman) 4,925

23.

—

Carlisle. For electricity and sewerage
purposes (Mr. F. O. Stanford) 14,300

23.

—

Chesham. For works of sewerage (Major
C. E. Norton) ... 3,363

23.

—

Chorley. For sewage disposal and street

works (Mr. W. O. E. Meade-King) ... 6,762

23.

—

Clacton. For street widening purposes
(Mr. R. H. BickneU) 3,380

23.

—

Deal. For street widening purposes (Mr.
Edgar Dudley) 1,540

23.

—

Evesham. For a housing scheme (Mr.
E.Leonard) 6,350

23.

—

Heckmondwike. For the purposes of the
market (Mr. H. R. Hooper) 600

23.

—

Hitchin. For the provision of working-
class houses (Mr. H. S. Stewart) ... 1,050

23.

—

Maidstone. For sewage disposal works
(Mr. A. G. Drury) 1,900

23.

—

Penzance. For the provision of working-
class dwellings (Mr. H. A. Chapman) ... 9,330

23.

—

Southampton. For electricity, destructor,

and water supply purposes (Mr. T. C.

Ekin) 24,620

23.

—

The Maidens and Coombe. For the

extension of the council offices (Maior J.

Stewart) 2,050

23.

—

Thetford. For burial ground purposes
(Mr. M. K. North) 300

23.

—

Walton-on-the-Naze. For town hall and
pleasure ground jjurposes (Mr. R. H.
BickneU) 4,800

24.

—

Bacup. For electric lighting purposes
(Mr. H. R. Hooper)

24.

—

Beaston. For sewage disposal purposes
(Mr. R. G. Hetheriiigton) 27,000

V'4.

—

Farnborough. For sewage disposal and
destructor purposes (Major C. E.

Norton) ' 4,800

24.

—

Hertford. For works of water supply
(Mr. M. K. North) 3,446

24.

—

Lower Bebington. For destructor and
bowling green purposes (Mr. W. O. E.

Meade-King) 3,130

•2-i.—Luton. For a housing scheme (Mr.

Courtenay Clifton) 630

24.—Pebworth. For a housing scheme (Mr.

E. Leonard) 2,140

25.

—

Formby. For private street improve-
ment (Mr. W. O. E. Meade-King) ... 1,260

25.

—

Leeds. For elertricity purposes (Mr.

H. R. Hooper) ... ... ... ...

25.

—

Leicester. For sewage disposal, street,

and public convenience purposes (Mr.

R. G. Hetherington) 132,076

25.

—

Leigh - on - Sea. For private street

improvement (Mr. M. K. North) ... 1,82C

25.

—

St. Thomas. For a housing scheme (Mr.

H. A. Chapman) 1,30C

25.

—

Wallasey. With i-espect to a town
planning scheme (Mr. Thomas Adams)

25.

—

Willesden. For culverting works (Major
J. Stewart) 1,08-1

26.

—

Grange. For the construction of a reser-

voir (Mr. F. O. Stanford) 1,50C

26.

—

Liverpool. For laying out a recreation

ground (Mr. W. o". E. Meade-King) ... 4.10f

26.

—

Sidmouth. For a housing scheme (Mr.

H. A. Ch.ipm,-in) 11,301

26.

—

Wirral. With respect to a town plan-

ning scheme (ilr. Thomas Adams) ...
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Municipal Work in Progress and Projected.
Ihe Editor invites the co-operation of Shrvbyor readers with a view t\j making information given under this head as

coTnplete and accurate as possible.

The following are among the more important iJio-

jected works of which particulars appear below

:

Glasgow £168,228, Ilford ; housing and town planning

—Seahani Harbour ; refuse collection and disposal

—

Dumfries £4,000, Marsden £2,500; roads and mate-
rials—Sunderland £4,830, Wigan ; sewerage anrl

sewage disposal—Bowland, Glasgow £120,000, SpaM-
ing £29,550; water, gas and electricity—Aylesbury.
Spalding.—Particulars of other works projected will

be found on our "Local Government Board In-

quiries " pages.

BUilDINCS.

Brighton T.C.—It is recommended by the Pavilion

Committee that alterations and impi'ovements be
carried out in the cloak-rooms and lavatories of the

pavilion, at an estimated cost of £1,.500.

Croydon T.C.—The engineer for the new baths at

South Norwood, which are being erected for the

Croydon Corporation, has specified Pudlo for making
cement used in the construction entirely waterproof.

Dublin T.C.—As a sequel to the recent fall of houses
the Paving Committee have passed a resolution urging
that an immediate inspection of all suspected and old

buildings, particularly tenement houses, be made
" with a view to early and drastic action to ensure the

safety of the citizens." The committee also request

that the borough surveyor, Mr. M. J. Buckley,
M.IN3T.C.E., should r(>poit what assistance is necessary

for this purpose.

Glasgow T.C.—The Health Committee recommend
the purchase by the corporation of Bellefield Sana-
torium, Lanark. The sanatorium is a substantial

building, equipped on the most scientific lines. It has
accommodation for fifty-two patients, and tlie grounds
extend to about 23 acres.—The corporation have
approved the extension of the municipal buildings at

an estimated cost of £168,228.

Ilford U.D.C.—The surveyor, Mr. H. Snow, has

received instructions to prepare amended plans for

swimming baths.

Maidens and Coombe U.D.C.—For the erection of a

new council chamber and additional offices at the rear

of the municipal buildings, twelve tenders were
received, the highest being £2,687 and the lowest

£1,984. That of Messrs. J. Smith & Sons, Limited,

London, W., has been accepted at £2,0.50.

Oldham T.C.—A pavilion for consumptives is to be

erected at an estimated cost of £1,900.

HOUSiNC AND TOWN PLAKNING.
Colwyn Bay U.D.C.—The surveyor, Mr. William

Jones, has recei\ed instructions to expedite the pre-

paration of the council's scheme for the erection of

working-class dwellings on a site it is proposed to

purchase at Rhos.

Crook U.D.C.—A resolution has been adopted in

favour of putting into operation Part 3 of the Housing
of the Working Classes Art. 1890, which- empowers the

council to build houses.

Dundee T.C.—A report on town planning schemes
has been under consideration of the Dundee Housing
Committee. Various principles have been adopted.
iiicUidijig the following : Streets to vary from 26 ft. to

80 ft. , houses to number twelve to the acre in one
scheme and ten to the acre in the two other schemes,

houses restricted to two storeys and attics with the

height of walls fixed. It has been decided that in the

areas set apart for town planning residential property
only should be built, and it was arranged to make
an effort to control all the designs of property erected

in the areas.

Seaham Harbour U.D.C—The tender of Mr. M.
Nicholson has been accepted for the erection of forty-

five houses. It was stated that the scheme would
be on a paying basis if a rent of 6s. per week per
house was charged.

PARKS AHQ OPEN SP.^CES

Littlehampton U.D.C.—A new recreation ground is

to be laid out at an estimated cost of £1,000.

Margate T.C.—New tennis courts and bowling greens

are to be prepared at a cost of £1,300.

Yarmouth T.C—The borough surveyor, Mr. J. W.
C'oekrill, has been requested to prepare a .scheme for

laving out Southdown Common, at a co.st not exceed-
in<j £500.

REFUSE COLLECTION AND DISPOSAL.
Dumfries T.C.—It has been decided to build a refuse

destructor, at the estimated cost of £4,000.

Marsden U.D.C.—A scheme has been adopted for

the provision of new destructor works, at an estimated
cost of £2,-500.

ROADS AND MATERIALS.
Armagh C.C.—The county surveyor, Mr. R. H.

Donnan, in the course of his quarterly report, x'efers

to the question of stones for road maintenance, and
states that he considers that it would be to the benefit

of all concerned if the conclusions arrived at by the
Engineering Standards Committee were recognised and
adopted by the council. About 600 tons of limestone
was treated with tar during the summer. He is in

favour of the extended use of this material, but points

out that unless great care is exercised in the methods
of treating and laying it the cost would be so great

as to preclude its use to any large extent.

Castlereagh R.D.C.—The council have agreed to a
resolution affirming that main roads and important
county roads should be brought directly under the
control of the county council, and that their main-
tenance should be charged to the county at large and
not as at present, half county charge and half rural

district charge. An expression of opinion was received

from the county surveyor of Down, Mr. James Heron,
to the effect that the suggested change would be
advantageous to the Castlereagh Rural I)istri<'t.

Cuckfield R.D.C—The clerk, Mr. C. H. Waugh,
has been instructed to reply to the county surveyor

that the council do not see their way to co-operate

for the removal of dangerous corners unless the work
is to be carried out entirely under the direction of the

district surveyor.

Darlington R.D.C.—The surveyor, Mr. J. Robinson,
at the council meeting recently, reported that, in reply

to their application for a grant towards the eo.st of

the Morton Palms-road, the Road Board had made a

snuill grant of £189, and offered a loan of £1,050 with-

out interest, to be repayed by three instalments. The
clerk, Mr. C. H. Leach, said although the amount was
not large, the importance of the matter could not be
exaggerated. They had Inoken through the principle

set by the board that all grants should be obtained
through the county council, and were the first rural

district in the North to get a grant for district roads
without going through the county council. The coun-
cil expressed their thanks to the clerk and surveyor
for their persistence in pressing the application as

they had done.

Dudley T.C.—Improvements are to be carried out
in King-street and Upper King-street, at an estimated
cost of £1,.500.

Dulverton R.D.C—The county surveyor, Mr. H. T.

Chapman, wrote with respect to the projected road
improvement scheme, which includes 14 miles of roads
through the heart of Exmoor, that though this (the
Dulverton) council had themselves commenced the
work of improving the road by direct labour, practically

nothing was done last winter. The county council had
been blamed for the inertness of the district council,

upon whom pressure had continually been brought
to bear by the county authority. There had been a

subsidy for the three years ending March, 1912, but
no further payments had been made either by sub-

sidies or on account of the £1,000 granted for the
impi-ovement. Replying to Mr. F. Heal, the highway
surveyor, Mr. E. Babb, said he could not get the men
to do the necessary work at Exford. Mr. Heal : Nn
wonder we do not get the subsidy. The clerk : And
we shall be £400 short at Michaelmas. Would it not
be as well to offer higher wages to induce the men
to come to Exford? The surveyor was instructed to

proceed with the improvement scheme as expeditiously
as possible.

Edinburgh T.C.—The Streets and Buildings Com-
mittee are at present considering the question of
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beautifying the waste places in the city. Last week

a motion as to the planting ol trees in the Dairy

district was referred to a sub-committee.

Elgin C.C.—At a meeting of the County Road Board
recently a letter was read from the Institution of

Municipal and County Engineers asking the council to

ro-operate in laying several experimental lengths of

roadway. The object is to test several kinds of tar

treatment. These experiments are to be conducted

in various parts of the county, and Elgin had been

selected as representing the dry zone. It was hoped
that a grant towards tlie extra cost would be obtained

fi-om H.M. Road Board. It was agreed to sanction

the expei'iments, provided that all the extra ex-

penditure involved would be paid by H.M. Road
Board.

Esher and the Dittons U.D.C.—In view of the report

of the surveyor, Mr. II. C. Fread, it has been decided

111 increase the expenditure on district roads to £'.3,')00

(an increase of £205) during the coming half year.

It has also been decided to draw the attention of the

Surrey County Council to the fact that the district

council has this year expended for the county council

nbinit £3,000 on materials and labour on main roads,

.ind tvi the present has received no payment from the

vounly council.

Gower (Glamorgan) R.D.C.—An intimation has been
received that the county council have agreed to in-

crease the grant towards tlie upkeep of the runil dis-

trict roads from £45 to £100 per mile.

Howden R.D.C.—A tar-spi-aying machine is to be
puirhased for £36, and a 200-gallon water cart for

£24. subject to the Local fiovernment Boai'd's sanction.

Maidens and Coombe U.D.C.—The surveyor, Mr.
R. H. Jeffes, having prepared the necessary plans and
ajiportionment for making up, at an estimated cost of

£280, Back Coombe-gardens and di'iving-in-way under
the Private Street Works Act, 1892, tenders 'for the

work are to be invited, and the Local Government
Board's sanction to the necessary loan applied tor.

Newhaven R.D.G.—The surveyor, Mr. A. C. Groves,

has submitted a traffic return taken on the Newhaven
to Seaford road for the seven days in the week ended
August 24th, and giving comparisons with the return

made for Easter week last year. On the latter

occasion the hours during which the returns were
made were each day from 6 a.m. to 10 p.m., while

this year the numbers were taken from 6 a.m. to

6 p.m. The returns were : Cycles, 1,115, against 1.474
;

motor cj'cles, 229—30"
; motor cars, 62G—978 ; motor

tourist cars, 48— ; motor vans, 7—9 ; motor lorries.

IG—2 ; trailers, 10—1 ; traction engines, 6—4 ; traction

trailers, 8—2 ; horse-drawn vehicles, 570—973 ; horses

led or ridden, 37—77 ; hand carts. 18—131 ; cattle,

244—38G.
Norwich T.C.—Property to the value of £387 is to

lie imrchased for the partial widening- of Heigham-
street. and the Executive Committee have been in-

structed to report on a coiiijilete soheme of widening
in the thoroughfare.

Penistone U.D.C.—The surveyor, Mr. Greaves, has
received instructions to prepare a report on the pro-

posed scheme for widening Thurlston-road, the cost of

which is estimated at £500.

RochdaU T.C.—At a recent meeting of the council
Councillor R. D. Mattley protested against the pro-

posed action of the Paving Committee to postpone
street works in certain thoroughfares. He said there
are 80 miles of streets in the borough and 1,640
streets, and of this number only 450 streets have been
paved and taken over by the council. They had
done, perhaps, a little more in paving during the past
twelve months, but if they took tlu'' whole of the paving
done during the past few years it did not exceed
3 miles in length. If they were going to say that
because a landlord kept his street in good repair the
jiaving should be postponed, they were going to invite

a lot of difficulty. The paving was necessary in the
interests of the tenants. Some of the houses had been
built fifty years, and the owners had kept in their

pockets the money required to pave the streets, while
another owner round the corner had been compelled
to pay for paving his street. Councillor Shawcross
pointed out that the streets in question had been
reported upon as in bad condition by officials in the
borough surveyor's office, and on that report the
council had decided to do the paving. A propos.al to

refer the matter back for further consideration was
hist by twenty-nine votes to seven.

Sunderland T.C.—It has been agreed to pave
Newcastle-road at an estimated cost of £4.830.

Swansea T.C.—The borough surveyor, Mr. G. Bell,

has received authority to proceed with the improve-

ment scheme in Somerset-place, Jlount-street, Feri-j--

side, Adelaide-street, Cambrian-place, East Burrows-
road, Little Wind-street, Museum-street, York-street,

and Fisher-street, as soon as the sanction of the Local

Government Board has been obtained.

Ware U.D.C.—It has been decided to ap|)ly for

compulsory powers of purchase in order to carry out

the widening of Star-street, towards the cost ot which

the county council have consented to make a contri-

bution of "£l.o00.

Weardale R.D.C—The surveyor, Mr. G. W.
Egglestone, reported that at a meeting of repre-

sentatives of local authorities in the County of Durham
on the question of applying for gi-ants from the Road
Board, it was decided that foremost in the application

should be placed the scheme of the Weardale Council

for improving the road between Wolsingham and Tow
Law at an estimated cost of £1,600.

Wigan T.C.—It has been decided to pave portions

of Chapel-lane and Poolstock with non-slipi)ery granite

setts. It has also been resolved to make up several

streets and passages.

Workington T.C.—The borough surveyor, Mr. H. B.

Williams, in his monthly report to the council, states

that the Streets Committee have decided to expend

£751 during the ensuing season in reforming with

macadam and redressing the channels of Beeby-street,

Wall-street. Chambers-street, Marsh Side, Henry-

street, Brow-top, and John-street, and that it will be

essential that £1,500 should be provided for in tlie

estimates for next year and the following two years.

SEWEc^ACE AKO SEWACE OISPOSAL
Bowland R.D.C.—The question of purchasing a site

at Grindleton for the construction of sewage disposal

works is under consideration.

Cheltenham T.C—The borough engineer, Mr. J. S.

Pickeriii'j. lias received instructions to line the walls

of the old iirecipitation tank and filters at the Tewke.s-

bury sewage works with brickwork, at an estimated

cost of £250. In connection with the same matter the

tender of Messrs. Callender & Co., Limited, at £l.'>o,

has been accepted for bitumen sheetinjr.

Glasgow T.C.—Application is to be made to Parlia-

ment on behalf of the council for power to construct

a sludge main from Dalmarnock to Shieldliall, and to

increase the borrowing powers under the Sewage Acts

by L-120.(KIO.

Southport T.C—The tender of Messrs. Howarth,
of Rochdale, at £15,143, has been accepted for No. 1

contract in connection with the Birkdale and Ainsdale

sewerage scheme.

Spalding U.D.C.—The new sewerage scheme has

been prepared by the surveyor, Mr. J. Bailey, and the

estimated cost is £29,550, of which £5,400 is for the

purchase of land.

Stratford-on-Avon R.D.C—The sanitary surveyor,

Mr. J. Brook, reported at a recent council meeting
that the total cost of the additional sewer at Welles-

bourne was £247. .\ further 100 yds. of 6-in. pipe had
been laid in order to take the drainage from other pro-

lierty. Mr. Rudgard said Mr. Brook ought to be con-

gratulated on the work done. Corresponding work
under contract had cost twice as much.

Sunbury U.D.C—A new ejector chamber is being
constructed for the district council in Staines-road, at

the corner of Gieen-lane, under the .suiieriiitendence

of Mr. H. F. Coale.s. the council's surveyor. The
depth of the chamber, which is being constructed in

cast-iron tubing owing to the wet nature of the

ground, will be about 25 ft., wath a diameter of 15 ft.,

and it will contain two 500-gallon Shone ejectors. This
ejector will have the effect of relieving the Sunbury
(!'ross ejectors of a very large amount of work, as the

sewage from a part of Staines-road, Windmill-road.
Cadbury-road and Green-lane will be intercepted by
it, and piiinpcd into an existing rising main, and so

conveyed direct to ti;e outfall works. The council are

also installing at tlie engine-house a new 40-b.h.p. gas
engine, which will be worked with suction gas, to-

;rethcrwith an air compression. It is anticipated that
a large saving will be effected by this means, owing to

the present high price of oil. The cost of the chamber
will be Cl.G.'iO. and the new air compression, with
necessary alterations at the sewage works, will involve

a further outlay of about £650. Jfessrs. Hughes &
Lancaster have the contract for the construction of

the chamber and the supply of the ejectors, and the
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gas engine is being supplied by Messrs. R. Hoinljy &
Sons, of Grantham. The work is expected to be com-

pleted about the end of November.

Wakefield R.D.C.—A sewer is to be laid at Great

Cliff, Crigglestone, at an estimated cost of £283.

Wellingborough U.D.C.—The surveyor, Mr. E. Y.

Harrison, lias received in.^truetious to prepare the

]ilari of ail \indergroiind convenience at Market-square,

:it a cost not to exceed £eiJil.

Whitehaven R.D.C.—The council have adopted an

ainended plan of the surveyor, ]Mr. Geo. Boyd, of the

|iioposed works of sewerage for the hamlet of Low
Mill, at an estimated cost of CGOO. It has also been

agreed to construct small settling tanks at Distington

and Kirkland.

Worcester T.C.—The tender of Messrs. Thelps it

.luhnsun, at £128, has been accepted for veconslructing

tile public urinals.

WATER, CAS. AND ELECrRICiTY.

Aylesbury U.D.C.—An electric lighting scheme is to

be carried out at an estimated cost of £21,000.

Castlederg R.D.C.—A special meeting is to be held

to consider the question of an improved water supply.

Cheltenham T.C.—Upon the recommendation of the

boi(iiii;h engineer, Mr. J. S. Pickering, it has been

decided to lay a new 9-in. water main along Sandford-

roiiil, at an estimated cost of £1,240.

Cookstown R.D.C—The relaying of the Crothery

water main to Pomeroy with steel |)ipes, at an esti-

mated cost of £S00, has been submitted to the Local

Government Roard for their approval and sanction.

Long Eaton U.D.C—The tender of Messrs. Perks
,t Sons. Limited, at £3,003, lias been accepted for

works at t!ie electricity station.

Selkirk T.C.—For water pumping purposes a supple-

nieritarv L'as engine has been installed, and, at the

^aiiie time, a gas-producing plant was introduced,

'i'liis hitter promises to be one of the best investments

made by the council for some time. Formerly, the

engine was driven by gas supplied by the gas company
at a cost of about Is. per liour. The gas-producing

plant supplies the neces^ary gas at about 3d. per hour.

The total capital cost of the new engine, together

with the gas producer, was less than £600.

Spalding R.D.C—The tender of Mr. Herbert Ashley,
Mansfield Woodhouse, at £10,781, has been accepted

for carrying out the water supply scheme for the

parishes of Pinchbeck, Moulton and Weston.

Wolverhampton T.C.—A series of recommendations
by the Water Committee as to necessary works have
lieen approved by the council. The first has reference

to the old reservoir at Tettenhall, the bed of which it

is proposed to reface, and the walls to repoint, at an
estimated cost of £2,420, to be paid out of revenue.

The next deals with the dismantling of the plant at

Goldthorn-hill station, and the installation, at a cost

of £l>30, to be paid out of reserve fund, of electrically

driven high-lift centrifugal pumps. The third pro-

vides for the erection in the neighbourhood of Summer-
house-hill, at an estimated cost of £170, of a balancing
tank, the co.st also to be paid out of reserve fund. The
fourth gives the committee authority to lay mains
from the proposed balancing tank for the supply to

Oaken and district, at an estimated cost of £790, such
cost to be charged to capital account.

MISCELLANEOUS.

Bath T.C.—In granting permission to the Post Office

telegraph department to lay telegrajih services under-

ground in certain streets, the council passed the fol-

lowing supplementary resolution: "That the Bath
Gas Company, the Electric Light, and Waterworks
Committee be furnished with a copy of the proposed
extensions of the Government telephone department

;

that they be requested to ascertain whether any
alterations or repairs are required in the said streets,

and that the council be recommended to solicit the

telephone department to afford facilities for the use

of the trenches as may he required."

Falmouth T.C.—A site has been purchased at Old
ITill for £9y<) for the purpose of a burial ground, and
the borough surveyor, Mr. J. S. Walton, has been
instructed to prepare a plan for laying out the

ground.

Swansea T.C.—Upon the suggestion of the borough
siirve\or. Mr. G. Bell, a sub-committee has been
ap|)ointed to go into the economical aspect of

mechanical haulage.

PERSONAL.

Mr. Percy Horsley, borough engineer of Hartlepool,

has had his salary increased by £40 per annum.

Mr. M. W. Sowden, surveyor to the Whitchurch
Urban District Council, has received an increase of

salary.

Mr. Benjamin Richardson, of Ryhope, has been ap-

pointed assistant surveyor to the Sunderland Rural
District Council.

Mr. L. JM. Blanchard, assistant surveyor to the

Ware Urban District Council, has been voted an
increased salary.

Mr. P. B. Govett, sanitary surveyor to the St.

Germans Rural District Council, has bad his salary

increased by £20 a year.

Jlr. and Mrs. H. Gilliert Whyatt are to-day, at

Grimsby, celebrating their silver wedding. We offer

them our sincere congratulations.

Mr. W. C. Eddowes, who has been borough surveyor
of Shrewsbury for nearly thirty years, has tendered
his resignation to the Finance Committee.

Mr. P. H. Wakefield, of the borough surveyor's

office, Harwich, has been appointed engineering

assistant to the citv engineer of Worcester, at a

salary of £130.

Mr. William Lloyd, assistant surveyor to the Black
Sluice Commissioners, Boston, has been appointed
main roads surveyor for South Holland, Lincolnshire,

at a salary of £150 a year.

Mr. Harold Collins, deputy city engineer of Norwich,
has been voted 30 guineas for diving and other special

services in connection with the repairs to the founda-
tions of various city bridges.

Mr. G. W. Warr, surveyor to the Southwick LTilnui

District Council, and engineer to the Portslade and
Southwick Outfall Sewerage Board, has been voted £21
by the latter body for extra services.

Mr. C. Whitworth, Melton Mowbray, has been ap-

pointed sanitary surveyor and inspector of nuisances
for the No. 2 (Burgh) district of the Spilsby Rural
District Council, at a salary of £150 per annum.

Mr. Samuel Clipson, of the Manchester drainag.-"

and works department, has been appointed surveyor
to the Withnell Urban District Council, in succession

to Mr. Thomas Moss, w-ho has left for Australia.

Mr. C. E. Boast, junior engineering assistant in the

office of Mr. A. Burton, borough engineer, Stoke-on-
Trent, has been appointed to a similar position in the
office of Mr. J. E. Swindlehurst, city engineer.

Coventry.

Mr. J. L. Redfern, borough surveyor of Gillingham,
has had his salary increased to £450 per annum (to

include £25 to be paid by the Education Committee),
rising to a maximum of £500 by annual increments
of £25 per annum.

ilr. Herbert J. Pearce, clerk in the Hove borough
surveyor's department, has been ijresented with an
oak dining-room overmantel by the members of the
Hove Municipal Club, of which he is hon. secretary

and treasurer, on the occasion of h:'fi marriage.

Mr. C. Martineavi, the chairman, and Mr. H. C-

Fread, the surveyor, have been appointed by the

Esher and the Dittons Urban District Council to

attend the conference, convened by Mr. John Burns,
of representatives of local councils to consider the

question of the improvement of arterial road com-
munication in Greater London.

Messrs. T. W. A. Playward, borough engineer of

Battersea, W. H. Pre-scott, engineer and surveyor to

the Tottenham Urban District Council, and H. T.

Wakelam, county engineer of Middlesex, have been
appointed by the council of the Institution of Muni-
cipal and County Engineers as delegates to the forth-

coming conference on the improvement of arterial road
communication in the Greater London area.

Mr. John H. Brett, county surveyor of Antrim,
whose resignation has been previously announced, has
received from the Antrim Rural District Council a

resolution tendering to him " sincere thanks for his

unfailing courtesy to them in all matters, and acknow-
ledging the valuable services he rendered to the county
at large, and more especially in bringing into opera-
tion the Local Government Act into the Antrim dis-

trict."
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SANITARY WORK IN KIMBERLEV.*

By James S. Dunn,
City Sanitary Inspector.

At the time of my taking office in 1902 there were
))iit four small Scotch carts in the service of the de-

partment, these being used for street-cleaning pur-

poses. Since then, however, this service, the work of

house refuse removal, slop water removal, location

sanitary service, and the pails removal service have
been inaugurated and built up under my control.

The amount of street sweepings now removed is

more than five times the amount in the days referred

to, being 10,349 loads for the year under review. The
advantages of departmental working as against the
contract system have been amply demonstrated in the

working of refuse, slop water and pail removals.
From 1899, when the refuse removals service was

originally undertaken by council, imtil let out to con-

tract, it was a precarious undertaking, and this was
also the contractor's experience for nearly three years,

as he offered council £1,000 in order to escape the last

ten months of his contract. The second attempt at

departmental working commenced in 1904, and it is

noteworthy that on August 3rd of that year the Sani-

tary Committee offered its congratulations to the sani-

tary department, "inasmuch as the estimated loss of

£2,500 for the year has been reduced to £600 for the

six months, and it is estimated that if the department
is allowed to continue on its present basis a further

improvement will still be made, &c." It is gratifying

to know that further substantial reductions were
attained.

The reduction [from Is. 4td. to Is. lid. per Scotch
cart load] in the cost of removal represents a saving
of .£2.233 on three years' working, and can be still

further improved upon with every new large-sized

wagon that is added to our rolling plant. I imagine
that the cost per Scotch cart load for loading up and
cartage must comijare most favourably with similar
work in any part of the country by any other corpora-
tion or business, bearing in mind also the frequency
of removals.

SLOP WATER REMOVAL.

No serious attempt has ever been made to put this

service on a sound basis. True, we are always on the
alert to increase the rates of those who have been
good enough to give us dirty water to remove, which,
to my way of thinking, is putting a premium on those
who choose to be indifferent, instead of insisting that
all within certain areas should be charged for thi;-

important service, thus improving our sanitary system
and cheapening tlie method of working at one stroke.

1 feel convinced that people do not retain their waste
water for the love of it, but because our methods are
not sufficiently stringent or inviting, owing to our
tariff, and this does not seem to savour of up-to-date
sanitation. It is amazing how the foul liquids arc
got rid of in scores of cases.
Of all our sanitary services, that of slop water re-

moval is the simplest, but, unfortunately, completely
spoilt by our lack of system in the direction indicated.
It can, I believe, be made a far greater success both
financially and sanitarily if its true functions arc
always kept in view. Our still clumsy method of
obtaining revenue for all our sanitary services need:^
serious consideration, the drain on our resources heinu
eirormous tlirough house-to-house monthly collections,
vvith all the difficulties and losses attendant thereto,
instead of full and compulsory services met by the
rates l)eing increased accordingly. This is surely the
only soimd solution. With slop water removals, how-
ever, a limit to the amount of water to be removed
free would have to be decided. The advantages of
larger-sized vehicles also apply to the slop water ser-
vice. The abolition of the "good for" system, as far
as possible, in which a signature is required from an
occupier for every portion of slops removed, has also
vastly improved matters, as also nightly removals
wlierevcr practicable.

STEEET CLEANINO.

Special attention is required to this work in Kini-
berley, owing to our prolonged periods of drought, our
absence of sewers, by which nuich filth would be effec-
tually removed, and owing to the dusty nature of
many of our streets. The absence of channelling in-
creases the difficulty of cleaning operations. Owing
to the impossibility of flushing with us, and considev-

• Extracts from annual report.

ing the very filthy and dangerous matters deposited
on the surface of highways, frequent and complete
broom work appears to be our only salvation.

Cost of Village Drainage.—Ongar Rural District
Council on Wednesday passed several schemes of

drainage on which the Local Government Board had
insisted. The chairman said the cost of the scheme
for the village of Blackmore was £3,200—more than the
whole village w-ould fetch if it were sold. There had
been no cases of infectious disease in tlie district for

months.

Road Upkeep in the Isle of Wight.—With the object
of improving the condition of the main roads of the
Isle of AVight for motor and other traffic the rural
district council have adopted a new system by which
one man will be made entirely responsible for keeping
in order a specified length of road, instead of having
road foremen for districts larger than they can per-
sonally attend to. This involves the appointment of

some fifty men in jjlace of about half that number of

road foremen. The question is also being considered
of taking up a large loan for strengthening the founda-
tions of some of the main roads, with the assistance
of grants from the Road Board.

FOR OTHER ADVERTISEMENTS
See End of Paper.

HITSTABLE URBAN DISTRICT
COUNCIL.

Applications are invited for the appointment of

a temporary Assistant Surveyor in the Council

Surveyor's office for the period of three months
certain (during the illness of the present Surveyor),

at a salary of £12 12s. a month.
Further particulars can be obtained on application

to the Clerk of the Council. Canvassing will dis-

qualify.

Applications, with copies of not more than three

recent testimonials, endorsed " Temporary Assistant

Surveyor," to be sent to me, the undersigned, by
the 22nd inst.

.1. F. WHICHCORD,
Clerk.

Cnuiiril niiico.

Sj Oxford-street.

WliiLstable.

September 17, 1913. (815 )

pOUNTY OF SOUTHAMPTON.^ Wanted, at once, for a period of about three
months, a Clerk of Works to Superintend the Con-
struction of a Small Brick Bridge, and sundry Works
connected therewith.
Applicants must have had previous bridge expe-

rience.

Salary £3 per week.
-Aijplications, in candidate's own handwriting,

stating age and experience, and accompanied by
three testimonials, to be .=ent to me before 10 a.m.
Saturday, the 27th September, 1913.

W. J. TAYLOR,
Countv Survevor.

Tlie Castle, Winchester.
September, 1913. (316)

ROAPSTAIRS AND ST. PETER'S URBAN
DISTRICT COUNCIL.

SURVEYOR'S ASSISTANT.
The aliove-named Council invite applications for

tlie appointment of Assistant in the Surveyor's De-
partment. Candidates must be between the ages
of 21 and 30, have had experience in a Municipal
Office, be good draughtsmen, competent to take
levels and make surveys.
The commencing salary will be £100 per annum,

rising by annual increments of UIO to a maximum
of t;i20 per annum.

.\pplications, in candidate's own handwriting, must
he made on a Form to be obtained from the Clerk to
the Council, accompanied by copies of three recent
testimonials, and be sent to the undersigned not
later than 6th October, 1913.

Canvassing members of tlie Council, directly or
indirectly, will be deemed a disqualification.

L. A. SKINNER.
Cleik to tlie Council.

Council Offices.

Broadstairs.
September 18, 1913. ^817)
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Third International Road Congress.
IMPROVEMENTS IN ROAD MACHINERY.

Communioatioii No. 1 consists of seven papers, some
of which are liberally illustrated. Selecting the
matter under main heads in the several papers, atten-

tion will be directed to machines which seem to be
of special importance in themselves, or as embodying
leading principles or suggesting directions in which
advances may be made. It is impossible to include
anything in the nature of a review of the papers them-
selves, and the references to particular machines will
only be sufficient to enable the reader to find what
will interest him in the reports.

NAMES OF THE REPORTERS.

Germany.

Mr. Luca.s, Professor, Technical High School, Dresden.
Mr. Hess, Laudcsbauinspector, Northeim- Hannover.
Dr. Ing. Speck, Bauanitniann (Kingdom of Saxony), Dresden.
Mr. Neminar, Finanz-und Baurat (Kingdom of Saxony),

Dresden.
Mr. Henning, Baurat (Kingdnm of Prussia), Niederlahnstein.
Dr. Ing. Npidner, Stadtl)aurat, Professor, Technical High

School, Darmstadt.

Austria.

Ing. T. Bradaczelc, K.K. Banrat, Ministry of Public Works,
Vienna.

Uniled States.

A. W. Dean, Cliief Engineer, Massachusetts Higliway Com-
mission.

France.

C Guillet, Tngeuieur en chef, Ponts et Chanssees.

Unitetl Kingdow.

P. Dodd, Borough Engineer, Wandsworth.
W. J. Hadfield, Surveyor of Highways, Sliefliehl.

P. J. Hawkins, County Surveyor, Berkshire.
H. H. Humphreys, Consulting Engineer.
,1. S. Killick, Assistant Engineei-, Road Board.
E. van Putten, Borougli Engineer, Lewisham.
S. Stallard, County Surveyor, <3xford.

T. H. Yabbicom, Consulting Engineer, Corporation of Bri.*;!!'!.

Hungary.

A. von Ranch, Engineer and Director, Debreczen.

The Nelherlnnds.

The Road Committee of the Touring Club.
E. C. Steffelaar, A. E. Redele, A. V. van Da.alen.

STONE CHUSHEES.

In the British report particular machines are not
described, the reporters confining their attention to a
few leading points. Attention is directed to the use
of breakable toggle plates, which break when a piece
<if iron or other non-crushable material enters the
mouth of the crusher, so saving a serious breakage
(if the machine.
Roller crushers for small stuff may conveniently be

attached to an ordinary breaker, as the rollers will

not take material of the largest sizes dealt with by
the ordinary crushers.
Useful descriptions of stone crushers are given in

the German report, to which the following notes refer

:

JAW CBUSHEES.

A cheek crusher "fitted with a double lateral swing-
ing and striking motion " has an action which in-
cludes a crushing grip and a short movement down-
wa?-ds of a grinding cliaracter. The stresses are more
evenly distributed over the casing than is usual with
this type of crusher. In another machine the stones
are reduced by rough and final crushers, one working
Ijehind the other. Several manufacturers aim at
strengthening the casings by shrinking on wrought-
iron "anchors." Cast steel is sometimes used for
the casings, and one firm employs armour-plate steel
for the side walls, the material being the same as
that used for ships of war.

Conical Stone Crushers.—Conical revolving crushers
are coming more and more into use in Germany.
Various adjustments to reduce wear, or to facilitate
removal of parts, arc described in the report. In one
machine the crusher casing consists of two cylindrical
rings, so that it can be reversed. In another a hollow,
truncated, cone-shaped breaking ring is made up of
several adjustable plates. By the provision of four
openings at the foot of the crusher, a machine recently
devised delivers the broken stone either axially or in
the direction at right angles.

Tracelling Crusherx.— Several firms are building auto-
motor travelling crushers. In one of these the motor
machinery for the stonebreaker and the sieve drum
is contained in the bogey itself. The road motor is

fixed in front of the axle. The 15-h.p. machine weighs
about 6 tons, 25-h.p. 7 tons, 35-h.p. 10 tons. Another
machine, of the oscillating platform type, has a con-
veyor which returns over-sized pieces to the crusher.

ROAD ROLLERS.
JIanJ liuUers.—^X variable-pressure hand roller, the

principle of which might be applied to power rollers,

is briefly described in the German report. It may be
worked as a whole, being then a split roller in three
parts. To obtain liigher pres.sures an adju.stment of

the cranked axle is made so that the outer pair ride

upon the inner roller i-lear of t'ne ground, or, by a
reverse adjustment, the inner roller may be made to

ride free of the ground. Supposing the division to be
equal, the application of the principle to an ordinary
iiiad-crust roller will allow of the higher pressure
being imposed on the crust with alternative subsoil

luessures. higher or louer as might be desired; for

the two outer rollers vvcmld give less pressure upon
the subsoil than would an inner roller of the same
total width. By unequal division three service pres-

sures could be obtained, the highest of which would
not necessarily give, or be likely to give, the highest
pressure on the subsoil. The jirinciple is clearly one
of importance.

Horse Eolli-rs.—In the Netherlands rejiort horse
Killers are described. The roller used in North
Brabant in 1902 was weighted with removable cast-

iron blocks, each weighing about I^ cwt. This roller

bad a double frame permitting of its being drawn in

either direction, the horses being turned about in a
minute or less. The inaxiuuun weight is t),50<J kilogs.

(ir aliout 65 tons. In the machine of this type designed
in 1907 water tanks, together holding 220 gallons, are
'mounted fore and aft, and are connected by two pipes.

The water from the front tank is run on to a movable
plate which acts as a scraper, so that the road is kejjt

moist. It is considered that this type of roller gives
results better than those obtained with heavy steam
rollers. An American roller is described, this machine
being provided with a revolving seat for the driver,

who, except on very narrow roads, can turn his team
about without getting down.

Steam Rollers.—In Germany compound engines are
growing in favour. They are easily started whatever
be the position of the crankshaft, and they are not
so noisy as simple engines.
In the British report it is stated that the machine

most favoured is a roller with a simple engine (non-
compound), and weighing 13 tons gross when in run-
ning order. Two-thirds of the weight is on the rear

wheels (16-in.) and one-third on the front roller (4 ft.

-I in. wide). Compound engines have not advanced
in popularity, but are used in some districts '"heie
gradients are exceptionally heavy, and where the
i}oise of the exhaust of the simple engine is objection-
able. Keplatiug wheels with mild-steel plates is now
becoming usual, and is an important economy. The
quantity of water used is reduced by the use of spray
lubes, and the rolling seems to be more effective. A
light (7-ton) compound steam roller is described. It

can work a two-tyned scarifier, and is described as a
veiy useful uiachine. In the Netherlands report it

is i)ointed out that the Knglish rollers used have
driving wheels of larger diameter than that of

the front roller, while the German machines have
front and rear rollers of the same diameter. The
French machines have two single rollers, the steering
roller being usually of smaller diameter than the
driving roller, which carries about two-thirds of the
load.

Motor Boilers.—These machines are steadily coming
into use in Germany, especially in the lighter weights,
" the heavier ones being probably more economically
worked by steam." A German machine described has
the same arrangement of rollers as is usual in English
practice. The ordinary range of sizes includes
machines with service weights from 3'3 to 9 tons.

Pressures are variable—partly by means of water
ballast, partly by balla.st weights which can be in-

serted in the wheels, and partly by the use of broaden-
ing rings which can be bolted on to the back wheels.
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In Austria motor rollers weighing 6J tons light and

7i tons loaded are used, it being an advantage in

that country to employ a machine which can easily be

taken by train. A table in the report give.s the costs

of working with different rollers, as follows, in hellers

(tenths of a penny) per cubic metre of metal con-

solidated : Horse rollers, with six to eight horses, 188

;

steam roller, 67; motor roller, 58.

In the British report it is stated that twenty different

sizes of motor rollers are made, the most useful for

road purposes being between and 8 tons.

In the Netherlands report the reference to motor

rollers is somewhat unfavourable, and the reporters,

after pointing out certain limitations to the usefulnes:=

of the steam roller for small contracts, proceed to de-

scribe the horse rollers to which reference has already

been made.
WATER CABTS.

In the Austrian report there is a covering specifi-

cation for a vehicle to be used either as a water wagon
or for the transport of road stone. The cost of this

vehicle is put at about £1,000 to .£1,250. It seems that

at least one such vehicle has been built, but results

of experience in its working were not available when
the report was written.

In the Frencli report it is stated that tenders re-

ceived from makers of motor water carts guaranteed
maximum consumptions of 0-077 to 0-088 gallons of

benzol per kilometre on the flat, without watering,

at a speed of 9 3 miles per hour.

In the British report attention is directed to a type

of water van, driven by a 30-h.p. four-cylinder petrol

engine, and provided with interchangeable bodies for

dust collection and watering, the water capacity being

700 to 1,000 gallons. In the City of Westminster it

lias been found that such a vehicle, working two shifts

a day (twenty hours), replaces five horses and vans
and costs 38 per cent less. The speed of the vehicle

is an advantage in streets with much traffic.

SIKEEI SWEEPING MACHINES.

It is pointed out in the German report that the

use of machines instead of manual labour involves

the provision of housing for these machines and that

such accommodation cannot always be conveniently
arranged in the vicinity of the work. Tlie cost of

maintaining and cleaning various machines is con-

siderable. There is tlierefore a tendency towards the
combination of more and more functions in one
vehicle. Various devices are employed for reducing
the weight of vehicles and for lessening the tractive

effort required. Simple axles are going out of use,

and ball-bearings are sometimes employed. Successful
results have not yet been attained in the removal of

dust by suction, but advances have been made in tliis

direction. Several electrically driven street-washing
machines are mentioned, and the benzine motor
vehicle is provided with seats so that gangs of men
may be brought to their work. Tenders iu the City
of Paris guarantee for road sweepers a consumption
of 0039 gallons of benzol per kilometre on the flat and
without sweeping.
In the British report reference is made to the sec-

tional brush, and to the provision of lUU-gallon water
tank to sprinkle the road in advance of the sweeper.

PAVEMENT RAMMING MACHINES.
Several kinds of ramming machines for pavements

have been tried in Germany, but "too few and too
contradictory particulars are available to admit of a
final judgment yet being given." In Leipsic an appa-
ratus weighing 60 to 70 kilogrammes has been tried.
It resembles a compressed-air hand drill, cind is

worked eitlier by compressed air or by high-pressure
steam. Reference is also made to a vehicle driven by
a l)enzol motor which also drives the air compressor
supplying 5 rams with which the machine is provided.
The price is about £750. A motor ram is also de-
scribed, the apparatus being mounted betw-een two
wheels of large diameter. The reporter concludes this
part of his report with the suggestion that power ram-
ming will soon be necessary for city pavements, and
may prove desirable for metalled roads.
The French report includes descriptions of several

ranuuing machines. A machine made in 1910 con-
sisted essentially of heavy rammers similar to hand
rammers raised by chains, each of which passed round
a drum worked by spur gearing, the mechanism being
mounted on a small carriage. The blows were given
by the dropping of the rammers, which were released
by an automatic unhitching arrangement. The
machine was so designed as to work when stationary
or when moving slowly forward. These rammers work
between vertical guides, but in a later design the same

system of gearing was applied to beaters, each of

which was fixed on a horizontal axle. This machine
was usually worked while moving slowly backwards.
Experiments, the results of which will be decisive

after the present season, were made to test the

efficiency of this machine in ramming patches made
for the repair of motor potholes on tarred stretches

of 1-uuleg naliunahs. The cost of ramming is about
the same as that of rolling per cubic yard of material,

but the road metal is not so much crushed, and less

is used.

MACHINERY FOR BITUMINOUS MATERIALS.

Hoad-tarring Machinei-t/.—It is pointed out in the

German report that experience has led to improve-
ments devised for the purpose of ensuring the uniform
heating and distribution of the tar, and with the object

of reducing the amount of interruption to traffic during
the tarring process. Self-propelled vehicles have not

yet been introduced. Improvements in the large carts

drawn by horses include the following: Devices for

ensuring the harmless overflow of tar which foams
over ; the placing of the fire-box at the side, to prevent
overflowing tar from coming into contact with the

fire; adjustments allowing of variations in the width

of the tarred strip, and the division of the smearing de-

vice into three parts so that it may fit the road surface.

Small hand-cart heaters have found more general

appreciation than the larger machines; they are more
easily managed in the case of work which is inter-

rupted by shoAN ers. Recent improvements include the

following: The provision of an air vessel in the spray-

ing pump; tilting of stirring appliances; bellows to

raise the temperature by stimulating the fire ; the pro-

vision of overflow guard spouts.

In the Austrian report a covering specification for

a tar heater is given. The ash pit is to be as large

as possible to prevent pieces of coal falling out. " A
thermometer is to be provided at the liack of the

l)oiler, extending down into the tar pipe, with a
graduated scale of about 50 deg. to 120 deg. Cent., and
a revolvable brass slieve guard." An overflow pipe
is to be provided at the highest part of the boiler

to carry off the vapouis and the tar that foams over
into the sprinklers, which are thereby heated in ad-

vance. The American reporter recognises two essen-

tials in apparatus for distributing bituminous mate-
rials—sufficient pressure to give uniform spreading or

si)raying, and provision for keeping the pipes and
nozzles clear when the machine is not in action. The
latter requirement can easily be fulfilled when steam
is available. To obtain pressure compressed air is

usually to be preferred to steam, since there is then
no condensation.
The British Committee, who sent out inquiries to

633 surveyors, report that machines of the heavy type
(mechanical traction) have done very satisfactory

work, the most usual range of cost, including gritting,

being from lid. to Ijd. per square yard, and the rate

at which the work is done being very rapid.

Mediiuu-sized liorse-drawn machines have been
largely used in towns. Opinion was, on the whole, in
favour of this type, though some of the replies received
seem to point to a tendency towards the use of

machines of a larger or a smaller type. The blowing
of atondsed tar by the wind seems to have given
trouble in some cases. The usual cost of application
is about l^d. per square yard. Surveyors generally
report with satisfaction of the use of light hand
machines. They usually have vertical boilers, and
pumps worked by hand. When supplied with tar
from an auxiliary boiler the speed of working is much
increased. A fourth type is described—heavy machines
fitted with mechanical brushes in addition to the
spraying arrangement. Such machines seem to have
been used to only a small extent. Mechanical brooms,
fed with tar by gravity alone, have been used on about
120 miles of road, the cost of the tarring varying from
id. to 2d. per square yard. Seventy surveyors employ
liand painting, and express their preference for that
method.
Tarred Mttal Mixing Machines.—In Germany the

usual practice now is to prepare the material for tar-

macadam crusts in transportable mixing machines at
or near the place of application. These are usually
composed of two horizontal drums—one for warming
and cleaning the stones and the other for mixing
them with the binder. In one such apparatus de-
scribed in the report separate fires are provided for
these two purposes, admitting of better regulation of
firing. Another feature is the regulation of the feed
of mixed material. In the descriptions of other
machines it is pointed out that the temperature is

controlled by a thermometer or thermometers. Other
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lealuies of one or more of these machines include the

following: An open channel for the passage of tht'

heated stone, allowing of hand-sampling; the second
separation of dust from the stonejf after heating; the

drying, heating and cleaning of the stone by means of

a hlast with a current of hot air applied in the drying
cylinder; the cleaning of the stone before reaching
the machine.
In the French report a number of different kinds of

mixing ai^paratus are described, including several of

Knglish make. A small machine, costing only 220

francs, is recommended for minor repairs. It consists

of a frame of light steel or iron sections, with a rect-

angular furnace in the lower part, and above this a

horizontal cylinder of sheet iron 40 centimetres in

diameter and 1 metre long. The materials are put in

through a side opening in the cylinder and the mixed
stuS passes out at the end opposite to that at which
the crank is fixed, iiy means of this craidv the drum
is turned by hand. The British report contains de-

scriptions of continuous mixers, combined heaters and
mixers, and batch mixers, and consists of thirteen
pages, including the illustrations. The information
is easily available from various sources, and no
further reference need be made to these machines or

to other machinery described in the British report.

SOME OIHEB ITEMS.

In the German report there is a description of two
stone-cleaving machines. One of these takes stone
up to 55 centimetres in lireadth and 34 centimetres
in height. The stone is placed ou a cutter and struck
by a drop weight. In the other machine the stone is

struck by a chisel attached to the drop weight. An-
other method, used with the same machine, is to re-

place the under plate by a cleaving roller, and to

use a drop weight without a cutting edge, the action
being a shattering of the structure of the stone instead
of a cleaving in the ordinary sense.
A revolution counter and speedometer for use witli

road rollers is described in the report from the Nether-
lands.

In Austria the provision of dwelling vans tor road-
men is a matter of importance. A van described in the
report has a body about 15ft. 5 in. long and 10ft. Gin.
wide. It has double walls—the outer of larch and
the inner of fir or pine. The roof is covered with zinc
sheeting. The bedroom has two beds, a wardrobe, a
table with a lockable drawer, and a seat. The dwell-
ing room has a washing stand with basins and jug,
a bench with a vice, a too! box which serves as a seat,
and an iron stove with a chimney. The cost is about
2,300 kronen—say £96.

MUNICIPAL WORK AT GODALMING

SOME REGENT PUBLICATIONS.*

Bkitish Raintall, 1912. By H. R. Mill, director of

the British Rainfall Organisation, assisted by
Carle Salter, chief assistant. Price 10s. London :

Edward Stanford, Limited.

This is the fifty-second annual volume issued by
the British Rainfall Organisation, and contains
statistics relating U, the year which included an
exceptional amount of summer wet weather. The
great rainstorm of August 25th—26th is dealt with in
a special article. A considerable portion of the work
is devoted to a series of special discussions of com-
parative statistics, and the distribution of rainfall as
regards time and place. Finally, there is the general
table of rainiall as observed at no fewer than 5,272
stations, coveriug the whole area of Great Britain.
The volume forms a carefully comijiled record of the
work of a very extensive and useful organisation.

Talbot Cars.—In a hill climbing competition at
Pateley Bridge, promoted on Saturday last by the
Yorkshire Automobile Club, a rejiresentative entry
of over a score of cars was secured for the All-comers'
event, in which every prize offered, with one excep-
tion, fell to the competing Talbot cars. These were
the Silver Cup for the fastest time, and the Silver
Cup and Gold Medal offered as 1st and 2nd handi-
cap prizes for the fastest climbs by cars based on
their relative weights and horse-power. Both of
these were won by 12-horse power Talbots, the win-
ning car gaining the Special Award offered by the
Royal Automobile Club for the most meritorious
performance of the day.

• Auy of the publicatious reviewed, or referred to as received,
will be forwarded by the St. Bride's Presfi, Limited, ou receipt of
published price.

BOROUGH ENGINEER'S REPORT.

Dealing with sev.erago and sewage disposal matters
in his report for the year ended March Jlst last, Mr.
.1. H. Xorris, borough siuveyor and water engineer
of Godolming. states that during the twelv-i months
under review not a single comijlaint of smell from
the sewers or ventilators was received. Water to

the amoimt of 2,097,800 gallons was used for cleaning
and flushing, as compared with 2,049,800 gallons in

the previous year. Nothing has l>een done to stop
the leakage of subsoil water into the sewers, but
steps are being taken to compel the exclusion of

roof and surface water as far as possible. Trouble
is still frequently caused by sediment and other
objectionable matters received with the trade wastes
from the factory connections.
The indicated quantity of sewage pumped during

the year was 244,597,005 gallons, or 670,130 gallons
per day, but this must Y>e diminished by deductions
for slip in pumps, amounting on the average certainly
to 10 per cent. It also includes trade wastes, leaks,

storm water and flushing water, making it difficult

to estimate the flow per head of population con-
nected.

The year was, on the whole, very unfavourable for

farming operations. The drought of April and May
caused a shortage in the hay and oat crops, while
the heavy rains of the summer period caused all

harvest oi)erations to be conducted with great diffi-

culty. A good crop of mangold was secured, but
these roots, in strong contrast to the previoais sea-

son's record, were a drug in the market, and a great
loss occurred upon them. Some plots of cabbage
realised £12 per acre, and an acre of maize sold for

£8. Eighteen quarters of rye were harvested and
.sold at 32s. 6d. per quarter.
A considerable number of cattle have been kept at

the farm during the year.
In addition to completing the under-draining and

grading of " Bucket Field," a further 5 acres of the
new land was graded. This land will not, however,
be useful to its fullest capacity until it is under-
drained.
The nimiber of loads of dust removed from houses

within the borough and conveyed to sewage outfall
dining the year was 1,795, against 1,844 loads for the
previous year.

All dustbins are cleared at least once a week, and
the work has been efficiently performed throughout
tlie year.

The scavenging of streets has been continued with-
out alteration, though the constant diminution of

available " shoots " will eventually compel a change
of sj'stem.

Most of the surface tarring was carried out in the
dry weeks of spring. Later on the continual rains
were very detrimental, and the surfaces sustained
much damage.
Watering was continued on the paved streets, and

the carts were used on the main macadam roads
before the tar was applied. The quantity of water
distributed was 264,900 gfallons, as compared with
313,500 gallons in 1911.

In regard to water supply, Mr. Norris mentions
that the total quantity pumped to reservoirs for the
year, as indicated by the pumps, was 192,752,201 gal-

lons, or an average of 528,088 gallons per dieuj.

Taking the population supplied at 14,700, the
quantity pumped per head per diem is 36 gallons,
but to arrive at the true domestic consumption a
number of deductions must be made, including for

slip in pumps and the water used for trade purposes
and through meters and for public service. Allowing
for these factors, the figures per head would be
within 30 gallons. Little strain on the sources
occurred last year, as there was much rain, except
during- April and May. The rainfall for the y'ear, as
gauged at the borough road works, reached the very
high figure of 43 in.

Sanitary Association of Scotland About 360 dele-

gates, representing 163 corporations, county councils
and other bodies, attended the thirty-ninth annual
congress of the Incorporated Sanitary Association of

Scotland, which was opened at St. Andrew's Hall,
Glasgow, on the 11th inst. A civic welcome was ex-

tended to the delegates by Bailie Paxton.
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FLUXPHALTE ROADS AT EPPING.

The accompanying views are of the road at EppLiig

which was treated during tlie last week in May this

year with Flnxphalte—tlie new Mexican liquid bitu-

men for road dressing. The road is wearing exceed-

ingly well, and tlie surface is in excellent condition.

It sustains a trood deal of heavy traffic, and, being on

the main Cambridge road, it has a considerable number
of motor cars constantly passing over it. The vehicles

shown in the photographs—a pleasine car and a com-

UTILISATION OF SEWAGE IN AGRICULTURE.

DR. GROSSMANN AT THE BRITISH ASSOCIATIOH.

In an interesting lecture delivered before the agri-

cultural section of the British Association, Dr. J.

Grossmann, of Manchester, stated rhat many indus-
tries at present depended to a great extent on the
successful working up of by-products which at one
time were considered worthless, and in some cases
a nuisance. Hydrochloric acid in the old process
of .soda manufacture, glycerine in soap-making, the

Motor Vehicles Travelling at High Speed over FLnxpHALiE Eoads.

mercial motor—were travelling at full speed, notwith-
standing which there was not the slightest trace of

dust in eitlier case. The portion of road over which
the pleasure car was passing is on the London side

of Epping, being part of a 2-mile stretch treated with
Fluxphalte. In the other photograph is depicted a

stretch of road between Epping and Harlow similarly
treated. Owing to the resilient character of the sur-
face the traffic is practically silent in passing over
this road.

tailings in gold mining, were at one time considered

useless by-products, and one of the most flourishing

industries—that of colour manufacture—owed its

existence altogether to the utilisation of coal tar, a

by-product of the manufacture of gas and coke. Any
apparently useless by-product might at some time

become valuable by the application to it of new dis-

coveries in eng'neering and chemistry, or by new
uses being found for it. 'V\lierever a by-product was
obtained it was therefore advisable to reconsider from
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lime to time whether the advances made in other

branches of knowledge were such as conld be sne-

cesstully applied so as to render it useful and com-

mercially valuable.

Sewage was the largest by-product of all. its value

in this country alone being about £22,000.000 per

annum, and up to quite recently practically no use

had been found either for its solid or liquid con-

stituents. The former, termed sludge after being

settled out of and removed from the liquid part of

the sewage, had been tried on land, but with un-

satisfactory results, as, apart from being a nuisance

and a danger to health, it was proved to be of little

manurial value and liable to clog up the soil.

Dr. Grossman has found that the clogging of the

soil is due to fatty matter from .soap and kitclien

refuse, which settles out with the sludge and pre-

vents the otherwise valuable manurial con.stituents

of the shidge from being available to vegetable de-

velopment. He has designed a plant and process

which are in continuous work at Oldham, a town of

150,000 inhabitants, by which the grease is removed
from the sludge, leaving a valuable manure in the

form of a dry, inodorous and completely sterilised

brown powder, free from grease, and not liable to

clog tlie soil. The value of the manure which Ijy

his process could be produced in this country per

annum is about £1,500,000; that of the grease, whicli

is also recovered in a marketable form, is over

£500,000. Remarkably good results have been ob-

tained with this manure in practical farming, and
for plants, and specially roses, numerous prizes have
been obtained.
Dr. Grossmann gave it as his opinion that now

the problem of the disijosal of sludge had been solved

the time had come when the much larger question

of the utilisation of the liquid sewage, which at

present was practically running to waste, and which
contained substances of manurial value to the

amount of £20.000,000 per auniun. should also be re-

considered in the light of the improvements in

engineering and technology which had been made
in the past seventy years. It should now be prac-

ticable to utilise if not all, at any rate a great part,

of the liquid sewage for agricultural purposes by
introducing in suitable localities a system which
would enable farmers to obtain a cheap liquid

manure and apply it to 'the land when the soil re-

quired it; but it should be understood from the out-

set that sewage is a national asset, and that no profit

should be made on any sewage supplied for agri-

cultural purposes. In order to secure this the neces-

sary experiments and installations should be carried
out by the Government, and not left to municipali-
ties or to private enterprise. And when this was
recognised the further important subject of reclaim-
ing sandy soils and other waste land for farming
purposes, for which sewage is eminently suitable,

should also receive attention by the State.

INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

President—Mr. .J. W. Cockeill, m.insi.c.e., a.r.i.b.a.

Borough Surveyor, Great Yarmouth.

TIVERTON MEETING.

A meeting of the institution will be held in the
South-Western District at Tiverton on September 27th.

Progkammb.
10.30 a.tii.—Keception in the town hall by his Worship

the Mayor (Mr. A. T. Gregory, j.p.).

Paper by Mr. J. Siddals, borough surveyor,
oil " Municipal Progress at Tiverton."
Paper by Mr. L. D. Holgate, sewage works

manager, on " Tiverton Sewage Disposal
Works."
Discussion.

1 p.m.—Lunch at the Angel Hotel (by the kind invita-
tion of the Mayor).

2..30 p.m.—Assemble at town hall.

(a) Visit the Tiverton waterworks and ser-
vice reservoir.

(6) Visit the adit at Warnicombe and ser-
vice reservoir.

(c) Visit the sewage disposal works.
5 p.m.—Tea at town hall (by kind invitation of the

municipal officers).

Members must give notice of their intention to be
present not later than to-morrow (Saturday).

D. Edwards, assoc.m.inst.c.e..

Borough Surveyor, ^o^- Dislricl Secretary.

Taunton.

HARROGATE MEETING.

A meeting of the institution will be held in the
North-Eastern District at Harrogate on Saturday,
October 4th.

Programme.
11.15 a.m.—Assemble at the Kursaal.
)1.20 a.m.—Reception by his Worship the Mayor

(Councillor J. S. Rowntree, m.a.).

Paper by Mr. C. E. Rivers, Assoc.m.

TNST.c.E., borough engineer: "Notes on the
Sewerage and Sewage Disposal Works and
the Mineral Waters and Treatments of

Harrogate."
Discussion on paper (which will be taken

as read).

i2Aj p.m.—Inspection of the Royal Baths.
1.45 p.m.—Lunch at the George Hotel. (Tickets, 3s.

each.)

2.30 p.m.—Proceed by motor chars-a-banc (tickets

Is. 6d. each) to the stone-breaking and tar-

macadam works, Wetherby-road, and the
southern sewage outfall and disposal works
at Spofforth.

J ii.m.—Tea at the Kursaal by the kind invitation of

his Worship the Mayor.
« p.m.—Concert at the Kursaal.

The Kursaal Connuittee have kindly granted compli-
mentary tickets for admission to the above concert to

those attending the meeting.

District Meeting.—Members of the North-Eastern Dis-
trict are asked to assemble at the Kursaal at 10.20 a.m.
for the transaction of the following business: Election
of Executive Committee; consider formation of De-
fence Fund ; communication from the Confederated
National Association of Master Plasterers, Plumbers
and Slaters re sub-contracting; any other business.

NOTICES.

Jlembers must give notice ot their intention to 1;€

l>iesent not later than Saturday, September 27th.

J. P. Wakeford, assoc.m.inst.c.e.,
Hon. District Secretary.

Town Hall, Wakefield.

Public Health Law—This concise little work* has
been prepared mainly for the use of all concerned in
local government work who may find the larger
books too elaborate. In twenty chapters it covers
the ground sufficiently for its purpose, including
such matters as highways, but omitting rating, elec-
tions, &c. For students it should be of assistance
in preparing for examinations in Public Health
Law, while the practitioner will find its arrange-
ments well suited for easy reference.

—

The Law Times.

APPOINTMENTS VACANT.
Official and similak advertisements received dp to 4.30 p.m.

on thursdays will be inserted in the following dat's issue,
but those responsible for their despatch are recommended
to arrange that they shall reach The Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 101,6) subject to later con-
firmation by letter.

SECOND CLERK IN BOROUGH ENGINEER'S
DEPARTMENT. — September 20th. — Borough of

Bromley, Kent. £60 per annum.—Mr. Stanley
Hawkings, borough engineer.

COLirN'TY ROAD SURVEYOR'S CLERK.—Septem-
ber 20th —East Suffolk County Council. £52— £78
per annum.—Mr. W. Jervis, county road surveyor.
County Hall, Ip.swich.

COUNTY SURVEYOR.—September 20th.—County
Council of Cavan. £400-£500 —Mr. W. Finlay,
council secretary. Court-house, Cavan.

ASSISTANT SURVEYOR OF HIGHWAYS.—
September 20th.—Tamworth Rural District Council.
£80.—Mr. Henry I. Clarson. engineer and surveyor.

CLERK OF WORKS.—September 22nd.—Ponty-
pridd and Rhondda Joint Water Board. £3 per
week.—Mr. W. P. Nicholas, clerk, Gelliswastad-road,
Pontypridd.

• A Manual for Manicipa! and County Engineers and Surveyors, Town
Clerks, Clerks to District Councils, and other officers and members of

local authorities. By S. G. Turner, of the Middle Temple. Barrister-at-
Law, A.M.I. c X., Ac. LoDdrn : iSt. iJride's Press, Lui. rrice 10b. Cd.
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INSPECTOR OF XUISANCES \NT> ASSISTANT
HIGHWAY SURVEYOR.—September 22ncl —Steyii-

ing East Rural District Council. £80 per annum,
with £10 for travelling expenses.—Mr. Arthur

Flowers, clerk. Union Offices. Shoreham, Sussex.

TEMPORARY SURVEYING ASSISTANT.^Sep-
tember 22nd.—Devon County Council. £3 per week.

—Mr. W. P. Robinson, county surveyor. No. 11 Divi-

sion, 22 Queen-street, Exeter.

DRAUGHTSMAN.—-September 22nd.—Corporation
of Bristol. £11 per month.—Mr. L. S. McKenzie,
city engineer.

CLERK OF WORKS.—September 24th.—Hartley
Wintney Rural District Council. £3 3s. per week.

—

Mr. W. H. Wright, clerk, Odiham, Hants.

SANITARY INSPECTOR.—September 2.5th.-Cbel-

sea Borough Council. £120—£150.—Mr. T. Holland.
town clerk.

GENERAL FOREMAN.—September 27th.—Ashing-
ton (Northumberland) Urban District Council. £2
per week.—Mr. G. Beaty, surveyor.

ASSISTANT SURVEYOR.—September 29th.—Bake-
well Urban District Council. £80 per annum.—Mr.
V. E. Cockerton, clerk.

TECHNICAL (SANITARY) INSPECTOR.—October
1st.—Municipality of Alexandria.—The Director-
General of the Municipality.

ROAD SURVEYOR.—October 2nd. — Cheltenham
Rural District Council. £70—£80.—Mi. Gilbert
Mcllquham, clerk.

COUNTY SURVEYOR.—October 11th.—KentCounty
Council. £800 per annum.—Mr. W. B. Prosser, clerk,
Sessions House, Maidstone.

ASSISTANT COUNTY SURVEYOR.—October 11th.
—County Council of Cavan. £130—£150.—Mr. W.
Finlay, council secretary. Court-house, Cavan.

COUNTY ENGINEERING OFFICER.—October
13th.—Cavan County Council. £100 per annum.—Mr.
W. Finlay, council secretary. Court-house, Cavan.

YORK.—October 31st. — A scheme under the
Housing and Tbwn Planning Act, 1909, in connection
'.vith certain areas within and without the city, for
the corporation. Premiums £100, £50, and £25.—^tr.
F. W. Spurr, city engineer. Guildhall.

.ASSISTANT ENGINEERS.-Public Works Depart-
ment, Federated Malay States. £360—£480.—Messrs.
Gregory, Eyles & Waring, 12 Dean's-yard, West-
minster, S.W. Quote M/6, 291, on letter of appli-
cation.

MUNICIPAL GOMPETITIONS OPEN.
Official and similar adtertisbmenis receited dp to 4 30 p si

on thtrsd.its will 3e inserted in the following day's issue,
but those responsible for their despatch are recommended
to arrange that they shall reach THE Surveyor office ty noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 10i6) subject to later con-
firmation by letter.

SKELMANTHORPE (Yorks).—Designs for twelve
workmen's cottages, for the urban district council.—
Mr. W. Fisher, clerk.

BLACKBURN.—No date.—Designs for a new fire
station and firemen's dwellincs. for the corporation
Premiums of £100, £50 and £25 are offered. Mr. F. G.
Briggs, F.R.I. B.A., assessor.—The Town Clerk.
BRADFORD.—No date.—Designs for laying out an

estate and the erection of working-class houses.—The
Town Clerk.

QOVENTRY.-No date—Sketch plans for school ex-
tension, for the Education Committee.—The Secretarv
Education Offices, 44 Baylev-lane.

MUNICIPAL CONTRACTS OPEN.
Official and similar advertisements received up to 4 30 p mON THURSDAYS WILL BE INSERTED IN THE FOLLOWING DAY'S ISSUe'but t?iose responsible for their despatch are recommended

to arrange that they shall reach The Surveyor office by noonon WEDNESDAYS to ensure their inclusion in the weekly list of

^^tuJ^'Vl^l i^",''''
"^""'.'sements may, in cases of emergenc,only, be telephoned (Cly No. 101,6) subject to later con-firmation by letter.

"">.r lun

Buildings.

DBPWADE.-Septeuiber 20tli.-For reconstructing
a bridge, for the rural district council.-Mr \ E
Scarlett, clerk.

ISLINGTON.—September 20th.—For the erection

of a greenhouse at the cemetery. East Finchley, for

the borough council.—Mr. J. Patten Barber, borough
engineer.

LUDLOW.—September 20t.h.—For the construction

of 15-in. and 12-in. boreholes, with tubes, and pro-

viding borehole and pumping plant, for the rural

district council.—Messrs. Willcox & Raikes, Union-
chambers, 63 Temple-row, Birmingham.

LEYTON.—September 20th—30th.—For the erec-

tion of boundary walls and fences, for the Education

Committee.—Mr. W. Jacques, 2 Fen-court, Fenchurch-

street, E.G.

LEEDS.—September 22nd.—For the construction of

transformer chambers, for the electric lighting depart-

ment.—Town Clerk.

WEMBLEY.—September 22nd.—For the erection of

a temporary hospital, for the urban district council.

—

Mr. C. R. W. Chapman, engineer.

BLACKROCK (Co. Dublin).—September 23rd.—For
the erection of working-class houses, for the urban
district council.—The Surveyor.

MORLEY.—September 23rd.—For the erection of

buildings for mechanical filtration plant, for the cor-

poration.—Town Clerk.

CARDIFF.—September 23rd.—For the erection of

thirty cottages, for the corporation.^Mr. W. Harpur,
city engineer.

BARKING.—September 23rd.—For the erection of

workmen's dwellings, for the urban district council.

—

Mr. C. J. Dawson, architect, Clock House-chambers,
East-street, Barking.

HESSLE.—September 23rd.—For the erectioii of

workmen's houses, for the urban district council.

—

Mr. W. Coulson, Parish Hall, Hessle.

CHESHIRE.—September 34th.—For widening a

stone bridge, for the county council.—Mr. H. F. Bull,

The Castle, Chester.

LYMM.—September 34th.—For the erection of a

steam disinfecting station and wash-house, for the

urban district council.-Mr. D. Mort, surveyor.

SHEFFIELD.—September 25th.—For alterations

and additions to public baths, for the corporation.

—

City Architect.

BARROW.—September 25th.—For builders' and
heating ensineers' work at public baths, for the cor-

poration.—Borough Engineer and Surveyor.

BELFAST.—September 25t.h.—For additions to

imr.ses' quarters at hospital, for the corporation.

—

^lossrs. Young & Mackenzie, Scottish Provident
Buildings.

SAXMUNDHAM.—September 25th.—For providing
and laying about 2g miles of 6-in., 5-in., 4-in. and
3-in. cast-iron water mains with valves, hydrants,
meter, and other fittmgs, the construction of a reser-

voir and pumping station, with machinery and filter

plant, and other incidental works, for the urban
district council.—Mr. P. F. Mackenzie-Richards, 53
Victoria-street, Westminster, or Mr. J. E. Hattersley,

surveyor to the council.

INIERTHYR.—September 25th.—For the erection of

a filter house at waterworks, for the corporation.

—

Waterworks Engineer, 101 High-street.

MANSFIELD.—September 26th.—For additions to

public library, for the corporation.—Mr. T. P. Col-

linge, borough engineer.

STOCKPORT.—September 26th.—For the erection
nf a .shelter, for the corporation.—Mr. J. Atkinson,
lioroiigh surveyor.

LONDON.—September 26th.—For the construction
of a water tower, for the Metropolitan Water Board.

—

Chief Engineer, Savoy-street, Strand, W.C.

BROWNHILLS.—September 27th.—Erection of a

pumping station, with engine and other foundations,
at Mosspits, Slielfield, for the urban district council.

—

Mr. Robert Green, engineer, 37 Waterloo-street, Bir-

mingham.
PAISLEY.—September 29th.—For the construction

of a .-iwimming pond, for the corporation.—JIastor of

Works, 13 GihiM.ur-street.

MANSFIELD.—September 29th.—For alterations
and additions to schools, for the Education Committee.
—Mr. T. P. Collinge, borough engineer and surveyor.

LUTON.—September 30th.—For the extension of

the refuse destructor plant, for the corporation.

—

Borough Engineer.
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LONDONDERRY. — September 30th. — For the
erection of a courthouse in Limavady, for the county
council.—County Surveyor, Londonderry.

EALING.—September 30th.—For the extension of

the branch library, West Ealing, for the corporation.

—

Mr. W. R. Hicks, borough engineer.

PAIGNTON.—September 30th.—For the erection of

a depot, for the urban district council.—The Sur-

veyor.

WANTAGE.—September 30th.—For the construc-

tion of four workmen's dwellings, sewers and drains,

for the rural district council.—Mr. J. W. Harris,

engineer and surveyor.

SHEFFIELD.—October 1st.—For the erection of

attendants' cottages, for the corporation.—City Archi-

tect.

WOOLWICH.—October 1st.—For the provision of

lavatory accommodation and other works, for the

borough council.—Mr, J. Rush Dixon, borough engi-

neer.

HAMPTON.—October 2nd.—For the erection of a

reading-room adjoining the fire station and enlarging
the fire station, for the urban district council.—The
Surveyor.

LEIGH.—October 4th.—For the erection of a
secondary school, for the corporation.—Mr. H. Littler,

county architect, 16 Ribblesdale-place, Preston.

GLABIORGAN.—October 7th.—For the erection of

a new hospital block, for the county council.—Mr.
R. S. Griffiths, architect, Tonypandy.

HOUGHTON-LE-SPRING.—October 7th.—For the
erection of fifty-two dwelling-houses, for the urban
district council.—Mr. John W. Holbrook, surveyor.

Iron and Stea!.

RHONDDA.—September 23rd.—For the supply of

lead and compo. pipe, for the gas and water depart-
ment of the urban district council.—Mr. Octavius
Thomas, engineer and manager. Gas and Water
Offices, Pentre. Rhondda.

BALROTHERY.—September 34th.—For erecting
cast-iron pump in existing well and sinking wells,

for the rural district council.—Mr. A. Scott, 49 Upper
O'Connell-street, Dublin.

WETHEEBY.—September 24th.—For the supply
of manhole covers, step-irons, sewage valves,
sprinklers, and other ironwork, for the rural di.strict

council.—Mr. H. A. Johnson, engineer. The Ex-
change, Bradford.

LONDON.—September 26th.—For the supply and
erection of a steel water tank, for the Metropolitan
Water Board.—Chief Engineer, Savoy-street, Strand,
W.C.

OSWESTRY.—September 27th.—For the supply of
120 tons of cast-iron spigot and socket water pipes,
branches, and bends, for the corporation.—Mr. G.
William Lacey, borough and water engineer,
GuUdhall.

MOUNTAIN ASH.—September 30th.—For supply-
ing and erecting two circular steel tanks, for the
urban district council.—Mr. W. G. Thoma.s, survevor,
Town Hall.

ALSAGER.—October 3rd —For the .supply of about
3,200 yds. of cast-iron pipes, socket and spigot, spe-
cials, laying a 6-in. cast-iron main, and the supply
and erection of pumping plant, for the urban district
council.—Mr. F. W. Stocks, engineer. Town Hall
Chambers, Middlewieh.

MORLEY.—(No date.)—For providing mechanical
filtration plant, clear water tank, sedimentation tanks,
and drains, for the corporation.—Mr. W. E. Putman,
consulting engineer.

Roads.

STOKESLEY.—September 20th.—For making a
footpath, for the rural district council.—Mr. W.
Richardson, clerk.

WHITWOOD.—September 20th.—For paving with
setts, for the urban district council.—Mr. A. Hartley,
consulting surveyor, County-chambers, Bradley-street,
Castleford.

FORMBY.—September 20th.—For making up a
road with tar-macadam, for the urban district council.—The Surveyor.

WESTHAMPNETT .-September 20th. — For the
cartage of flints and gravel, for the rural distri<t
council.—The Surveyors.

TAMWORTH.—September 20th.—For the supply
of granite and slag, for the rural district council.

—

Mr. H. J. Clarson, engineer and surveyor.

DOLLAR.—September 22nd.—For the construction
of footpaths, for the corporation.—Town Clerk, 18

Mar-street, Alloa.

KNOTTINGLEY.—September 22nd.—For making-
up Foundry-lane, for the urban district council.

—

Mr. Arthur Hartley, surveyor.

HITCHIN.—September 22nd.—For the construction
of 150 yds. of metalled road, for the rural district

council.—Mr. A. E. Passingham, clerk.

ROWLEY REGIS.—September 22nd.—For making-
up certain streets, for the urban di.striet council.

—

Mr. Daniel Wright, clerk.

BERWICKSHIRE.—September 22nd.—For widen-
ing a public road, for the East District Committee.
—Mr. J. Wilson, road surveyor, Roston.

EASTBOURNE.—September 22nd.—For improve-
ment works in lane and passages, for the corpora-
tion.—Mr. A. E. Prescott. borough engineer.

WANSTEAD.—September 24th.—For the supply of

Guernsey granite and Quenast stone, for the urban
district council.—The Surveyor.

FULHAM.—September 24th.—For making up a
road, for the borough council.—Mr. F. Wood, borough
surveyor.

ROCHDALE.—September 24th.—For making up
certain streets, for the corporation.—Borough Sur-
veyor.

ENFIELD.—September 24th.—For the making-up
of a private street, for the urban district council.

—

Mr. R. Collins, surveyor.

BIRKENHEAD. — September 24th. — For road
making works, for the corporation.—Mr. C. Brown-
ridge, borough engineer and surveyor.

DRONFIELD.—September 24th.—For the supply of

road materials, for the urban district council.—Mr.
T. H. Atkinson, surveyor.

HULL.—September 24th.—For laying granited
natural asphalt, for the corporation.—Mr. A. E.
White, city engineer.

CARSHALTON.—September 24th.—For making up
roads and laying sewers, for the urban district council.
—Mr. W. Willis Gale, surveyor.

ROMFORD.—September 25th.—For the supply of

best blue Guernsey granite, for the urban district

council.—Mr. T. Turvey, surveyor.

CROYDON.—September 25th.—For the execution
of private street works, for the rural district council.

—

Mr. R. M. Chart, surveyor.

ALFOED.—September 27th.—For the supply of

broken granite and screenings, for the urban district
council.—Mr. T. N. Loy, clerk.

BECKENHAM.—September 29th.—For making up
Forster and Shrewsbuiy roads, for the urban district

council.—Mr. John A. Angell, surveyor.

WIMBLEDON.—September 29th.—For making-up
certain streets, for the corporation.—Borough Engi-
neer and Surveyor.

HARPENDEN.—September 29th.—For making-up
Park-avenue, under the Private Street Works .4ct,

for the urban district council.—The Surveyor.

MOUNTAIN ASH.—September 30th.—For the exe-
cution of private street works, for the urban district
council.—Mr. W. G. Tliomas, surveyor.

'

EALING.—September 30th.—For making up Julien-
road, part of Wellington-road, and accommodation
roads, for the corporation.—Mr. W. R. Hicks, borough
engineer.

SUTHERLAND.—October 1st.—For boxing and re-

surfacing certain main roads, for the county council.
—Mr. Robert Grant, county road surveyor, Golspie.

WEALDSTONE.—October 1st.—For the supply of

broken granite and granite ehippings, for the urban
district council.—Mr. H. Walker, surveyor.

BISHOP'S STORTFORD.—October 3rd.—For the
supply of broken granite, granite ehippings. and
Welsh anthracite coal, for the urban district council.
—Jtlr. R,. S. Scott, engineer and surveyor.

NORTH DARLEY.—October 4th.—For the supply
of granite, for the urban district council.—Mr. E.
F. Lowe, surveyor, Darley Dale, Matlock.

HERTS.—October 6th.—For kerbing, channelling,
and paving, for the county council.— ]\rr. Urban A.
Smith, county surveyor, Hatfield.
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EIINCOBN.—October 6th.—For making up certain

roads with tarred macadam and ordinary macadam,

for the rural district council.—Messrs. Wright &

Hamlyn, Sankey-street Chambers, "Warrington.

SHEEENESS.—October 7th.—For the supply of

basalt or broken granite, Kentish ragstone. and

hoggin, for the urban district council.—Mr. T. F.

Berry, surveyor.

NOTTINGHAM.-October 8th.—For the supply of

10,000 tons of granite setts, for the corporation.—Mr.

Arthur Brown, city engineer.

CONGLETON.—October 13th.—For making good

certain .streets, for the corporation.—Mr. J. H.

Walters, borough surveyor.

LONDON.—October 14th.—For the supply of 7lX)

tons of granite paving setts, for the county council.—

The Clerk.

LOUGHBOROUGH.—No date.—For layi.ng con-

crete flagging, kerbing, and channelling, for the cor-

porationT—Mr. A. H. Walker, borough surveyor.

Sanitary.

TILBURY.—September 20th.—For scavenging work,

for the urban district council.—Mr. E. C. Wadhams,

47 Dock-road.

BIRMINGHAM.—September 20th.—For the con-

struction of about 3.50 yds. of brick and concrete

sewers, 3^ miles of stoneware pipe sewers, 130 yds. of

cast-iron pipes, syphon under railway, bell mouths,

river crossing, and other works, for the coi-poration.—

Mr. Henry E. Stilgoe, city engineer and surveyor.

BEDWELLTY.—September 20th.—For the construc-

tion of 675 yds. of stoneware pipe sewers, for the

urban district council.—Mr. Dan. H. Price, surveyor,

Aberbargoed.

WELWYN.—September 23rd.—For laying sewer

and manholes, for the rural district council.—Mr.

T. E. Moore, surveyor.

FAILSWOKTH.—September 23rd.—For altering

pail closets to water-closets, for the urban district

council.—Mr. W. M. Shimmin, engineer and sur-

veyor.

HUNSLET.—September 23rd.—For relaying pipe

sewers, for the rural district council.—Mr. W. B.

Pindar, clerk.

HEMEL HEMPSTEAD.—September 23rd.—For

emptying earth closets and privies, for the rural

district council.—JMr. T. H. Lightbody, 20 Marlowes,

Hemel Hempstead.

SOUTHAMPTON.—September 23rd.—For the con-

struction of a public convenience, for the corpora-

tion.—Mr. J. A. Crowther, borough engineer.

WETHERBY.—September 24th.—For the construc-

tion of about 5,800 lin. yds. of 9-in., 8-in., and 6-in.

diameter earthenware pipe sewers, with manholes,

sewage tanks, and continuous filters, for the rural

district council.—Mr. H. A. Johnson, engineer, 15

The Exchange, Bradford.

CHESTERTON.—September 24th.—For the supply

o[ disinfectants, for the rural district council.-Mr.

J. F. Symonds, clerk, 9 Beue't-street, Cambridge.

BEIGHOUSE.-^September 24th.—For the construc-

tion of earthenware pipe sewer with manholes, for

the corporation.—Mr. S. S. Haywood, borough engi-

neer and surveyor.

BARROW-IN-FURNESS. — September 24th. — For
the construction of earthenware pipe sewer, manholes
and screening chambers, for the corporation.

—

Borough Engineer and Surveyor.

SAXMUNDHAM.—September 2oth.—For providing

and laying 4,000 yds. of 9-in., 8-in., and 6-in. stoneware
pipe, and about 350 yds. of cast-iron pipe sewers, man-
holes, vent shafts, construction of underground
storage tank, equalising and settling tanks, per-

colating filters, laying out irrigation and sludge areas

and roads, also a pumping station witli centrifugal

pumps and electric plant, for the urban district

council.—Mr. P. F. Mackenzie-Richards, 53 Victoria-

street, or Mr. J. E. Hattersley, surveyor to the

council.

BIRMINGHA.M.-Scptember 27th.—For the con-

struction of stoneware iiipe sewer and other works,
» for the corporation.—Mr. Henry E. Stilgoe, city engi-

neer and surveyor.

WIDNES.—September -JMh.—For the erection of

school conveniences, for the corporation.—Messrs.

F. E. and C. H. Barlow, architects, Widnes.

GLASLYN.—September 29th.—For laying earthen-

ware and cast-iron pipe sewers, construction of man-
holes, filters, and other works, for the rural district

council.—Messrs. Harrington, Son & Watney, Pru-
dential Chambers, Lichfield-street, Wolverhampton.

RUNCORN.—September 30th. — For laying 466

lin. yds. of 12-in. and 144 lin. yds. of 9-in. stoneware
pipe?, and the construction of manholes, for the

rural district council.—Mr. Geo. F. Ashton, clerk.

DRIFFIELD.—September 30th.—For laying drain
pipe and other works, for the rural district council.

—Mr. T. C. Beaiunont, surveyor.

EASINGTON.—October 1st.—For the construction

of about 15,000 lin. yds. of stoneware and cast-iron

pipe sewers, manholes, flushing chambers, storm
overflows, and other works, for the rural district

council.—Mr. G. Waterhouse, engineer. Castle Eden,
CO. Durham.

LEEDS.—October 1st.—For the supply of thirty-

five cast-iron sluice valves and other fittings for the

Thorpe Stapleton sewage disposal scheme, for the
corporation.—Mr. Geo. A. Hart, sewerage engineer.
26 Great George-street, Leeds.

SLEAPORD.—October 4th.—For cleaning out sewer
outfalls, for the rural district council.—Mr. W. B.
Marsden, surveyor.

LOUGHREA.—October 4th.—For the execution of

works of sewerage, for the rural district council.—Mr.
T. AA'. Roseingrave, 33 Catherine-street, Limerick.

TENBY.—October 4th.—For the construction of a
cast-iron sea outfall sewer 48 in. in diameter and
1,500 ft. long, brick and concrete tank 8 ft. in diameter
and about 1,200 ft. long, penstock chambers, penstock
house, cast-iron and stoneware sewers, flushing tanks,

manholes, and other incidental work, for the cor-

poration.—Mr. T. J. Moss-Flower, 28 A'ictoria-street,

Westminster, S.AV., or Mr, B. Morley, borough
surveyor.

CANNOCK.—October 6th.—For alterations to exist-

ing detritus tanks^ conversion of existing filters into

sedimentation tanks, removal, washing, and screen-

ing of the existing filtering material, and the con-

struction of new tanks, filters, mains, and pipe
sewage carriers, for the urban district council.—Mr.
R. Blanchard, engineer and surveyor.

STEPNEY. -October 6th.—For the construction of

two underground conveniences in Stepney-green, and
an underground convenience in Commercial-road
East, for the borough council.—Mr. M. AA". Jameson,
borough engineer.

LEEDS.—October 31st.—For the construction of

screening chambers, sewer, storm overflow culvert-,

retaining wall, pumping station, works office, and
laboratory, for the Sewerage Committee.—Mr. Geo.
.\. Hart, sewerage engineer.

AA'ALSINGHAM.—No date.—For the supply of di.s-

infectants, for the rural district council.—Mr. W. O.
Huuiphrey, in.spector, Norwich-street, Fakenham.

Stores.

FOLESHILL.—Seiitember 23rd.—For the supply of

lirushes, shovels, spades, steel picks, cement, road
lines, petroleum, and cylinder oil, for the rural dis-

trict council.—Mr. Alfred P. Oswin, clerk.

Miscellaneous.

LUDLOAA'.—September 20th.—For 40 ft. of 15-in.

borehole, 60 ft. of 12-iu. borehole, and providing,

fixing, and removing borehole plant and pumping
plant, for the rural district council,—Messrs. AA'illcox

& Raikes, Union - chambers, 63 Temple - row, Bir-

mingham.

ISLINGTON.—September 20th.—For the installa-

tion of a heating apparatus to a greenhouse which is

to be erected at the cemetery, East Finchley, for the

borough council.—Mr. J. Patten Baiber, borough
engineer.

PORTSMOUTH.—September 26th.—For the supply
of materials and works for a system of salt water
supply for street watering, for the corporation.

—

Borough Engineer.

OSAVESTRY. — September 27th. — For laying

2,150 yds. of cast-iron or steel pipes, with sluice

valves, air valves and hatch boxes, and construction

of brick chambers, for the corporation,—Mr. G.

William Lacey, borough and water engineer, Guildhall.
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TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.

The Editor invites the cooperation of Sdrtbyob readers
with a view to making the information given under this
head as complete and accurate as possible.

' Accepted. t Eecommended for acceptance.

ALDEESHOT.—For making- up Highfield-avenue. for the
urban district council :

—

T. C. Turner, BlacVwater £569
E. Free & Sons 323
Eipley, Strong jt Co., Farnborough 506
Q. Kemp & Co.. Aldershot 498
W. Norris, Hale ' 437

ASHBY WOULDS.—For the supply of socket and spigot
pipe.*, for the urban district council.—Mr. A. J. Mason.
Swadlincote, near Biirton-on-Trent :

—

J. Oakes & Co.. Derbyshire. £1.865.

BOOTLE.—Accepted tor additions to hospital, for the cor-
poration.—Mr. B. J. Wolfenden, borough engineer:

—

Vr. A. Gale, Bootle, £588.

BEOWXHILLS.—Accepted for the erection of a pumping
station, for the urban district council.—Mr. E. Green.
Birmingham :

—

E. Harris. Shelfield, £530.

LOUGHTOX.—For making up certain roads, for the urban
district council.—Mr. H. White, surreyor :

—

T. Adams
G. Bell & Sons, Ltd.
Davey & Armitasre . .

W. & C. French -

W. Longwood, junr. .

.

G. P. Trentham. Ltd.

-5 £398 £261 £848
> 394 253 835
SI 445 290 960
^) 319 214 773
i-1 479 336 1,069
y 459 275 997

£234

218

EICHJIOXD (Surrey).—For the wood paving of Hill-street,
for the corporation.—Mr. J. H. Brierley, borough
surveyor ;

—

Acme Flooring and Paving Company (1904), Limited,
Victoria Park. X.E £934

Mowlem & Co.. Limited, Westminster, S.W 907
G. P. Trentham. Limited. Birmingham 894
Griffiths A- Co.. Limited. Bishopsgate-street. E.C. .. 876
Improved Wood Pavement Company, Limited, Queen

Tictoria-street, E.C' 825

£9,600
9,325
9,240
8,413

SEAHAM HAEBOrE.—For the erection of forty-Bve
road and sewer works, and fencing, for the
district council.—Mr. F. E. Boaz, surveyor :

—

Contracts 1, 2 and 3.

J. W. White, Sunderland
J. Lough & Co., York
P. Duffy, Stanley, Durham
Morrison Nicholson, Seabam Harbour *

.

.

Surveyor's estimate. £9,316.

Coxir..*CT5 2 and 3.

J. Clark & Son, New Seaham .

.

£8.121
W. W. Jackson, Seaham Harbour .

.

S.027
T. & E. Curry, Seaham Harbour .

.

7,895
E. T. Eobinson, Easington 7,684
Watson & Foster, Easington .... 7,344

CONTE.\CI XO. 1.

S. Bunch, Newcastle £1,083

C0XTP..4CT Xo. 2.

Armstrong, Addison & Co., Sunderland £240
Contract Xo. 3.

T. Pearson, Spennymoor £8,100

SOUTH SHIELDS.—For sewering Derwentwatcr-lane and
part of Laygate-lane. reconstruction of main sewer, and
drainage of Sea-road and foreshore properties, for the
corporation.—Mr. L. Eoseveare, borough engineer :

—

G. Bailey, Limited, X"ewcastle-on-Tyne, £2,610.

SWIXTOX AXD PEXDLEBUEY.—For making up certain
streets, for the urban district council.—Mr. H. Entwisle,
Swinton, near Manchester :

—

W. Brown, Swinton.
J. Hindley, Patricroft.

£644

WAKEFIELD.—For the erection of a steel bridge, for the
Waterworks Committee.—ilr. C. C. Smith, waterworks
engineer :

—

D. Eowell & Co., London
S. Butler & Co., Leeds
Motherwell Bridge Company, Limited, Motherwell,

near Glasgow
Firth. Blakeley, Sons & Co., Limited, Dewsbury
J. Butler & Co., Limited, Leeds
E. C. & J. Keay. Limited, Birmingham
G. E. Batley, Wakefield -

479
476
456
320

WAKEFIELD.—For the supply of cast-iron pipes, steel pipes,
valves, and laying pipes, for the Waterworks Committee.

—

Mr. C. C. Smith, waterworks engineer :

—

Cast-iros Pipes.

Sheepbridge Coal and Iron Company, Limited,
Chesterfield .

.

J. Oakes & Co., London
Stanton Ironworks Company, Limited, Nottingham
Cochrane & Co., Limited. Middlesbrough
Staveley Coal and Iron Company, Limited,

Chesterfield

'

Holwell Iron Company, Limited, Melton Mowbray,
Leicestershire

Steel Pipes.

T. Piggott & Co., Limited, Birmingham
Stewarts & Lloyds, Limited, Birmingham *

British Mannesmann Tube Company, Limited, London

£14,501
14,417
14,384
14,333

14,318

14,044

£400

.Sluice Valves.
Guest & Chrimes, Eotherham .

.

Glenfield & Kennedy, Kilmarnock .

.

Ham, Baker & Co., Limited, Birmingham
J. Blakeborough & Son, Brighouse *

Pipe Laving.
Middleton & Hopper, Langholm, N.B.
W. H. Crawley, Doiicaster
Wilson Brothers, Wakefield ,

.

Kaye Brothers. Huddersfleld
C. Bushby A: Sons, Leeds
Jowctt Brothers, Burscough, Lancashire
W. Jowett, Prescot ......
J. W. Pearce & Co., Morecambe .

.

F. Hayes, Liverpool
H. Ashley, Mansfield
Staveley Coal and Iron Company. Limited,

Chesterfield
*

£9,611
8,335
6,906
6,046
6,030
5,933
5,796
5,794
5,959
5,947

4,736

WALTHAMSTOW.—For alterations and additions to Forest-
load infants' school, for the Education Committee.—Mr.
H. Prosser, architect to the committee :

—

Knight i- Son, Tottenham £1,112
J. Thomas, Enfield 1,037

E. A. Eussell. Leytonstone 999
Hammond cS: Son. Eomford 910

A. G. Crisp. Walthamstow . .
895

H. C. Horswill, Forest Gate 890

Brand, Pettit & Co., South Tottenham 830

J. Sands, Walthamstow ... 748

F. J. Coxhead. Leytonstone 737

A. M. Pcnn, Woolwich '37

W. J. Maddison, Canning Town .36

J. & J. Dean, Walthamstow ' '30

MEETINGS.

Secretaries and others icill ollige by sending early notice of

dates of forthcoming meetings.

SEPTEMBEE.
19.—Institute of Sanitary Engineers ; Meeting at Manchester.

3 p.m.; dinner 7 p.m.
20.—Institution of Municipal and County Engineers

:

Eastern District Meeting at Hounslow.
20.—Institution of Municipal and County Engineers : South

Wales District Meeting at Cardifl.

27.—Institute of Sanitary Engineers : Visit to Croydon
Borough Sewage Works, Beddington.

27.—Institution of Municipal and County Engineers : Meet-
ing at Tiverton.

OCTOBEB.
1.—Institute of Sanitary Engineers : Opening Sessional

Meeting, Caxton Hall, Westminster. 8 p.m.

4.—Institution of Municipal and County Engineers : Meeting
at Harrogate. _^_^_

APPOINTMENTS OPEN.
Official and siuilap. advertisements received up to .I.SO p.m.

os lacrsdws will bs inserted in the following day's issue,

but those responsible for their despatch are recommended
to arrange that they shall r^ach The Surveyor office by noon

on WEDNESDAYS to etisuTc t/ifiT incIusioTi in the weekly list of

summaries. Such advertisements may, in cases of emergency
only, be telephoned (City lYo. 10i6) subject to later con-

firmation bi/ letter.^
EEQUIRED, for India, by a firm of consulting

Engineers, three resident Engineers for tlie

supei'visiou of departmental construction oi Se\yage

and Water Worlds. Applicants must be Associate-

members C.E., with at least three years' practical ex-

perience on similar construction. Engagement on

Agreement. Salaries, Rs.450/ to Es.oaO/ per month.

Passages paid. Apply, with copies of three latest

testimonials and references, to Mem. Inst. C.E., Box
1,.309, office of The Stjrvetos, 24 Bride-lane, Fleet-

street, E.C. (796)

APPOINTMENTS WANTED.
ENGIXEEES. Surveyors, Contractors.—Engi-

neer Graduate (21) desires post, home or abroad.

Good surveyor, drauglitsman, &c. Knowledge of

Tacheometry. Experience on Se'wage Works. Small

wase onlv.—Box l,.30o, office of The Stjrvetok, 24

Bride-lane, Fleet-street, E.C. (784)

A SSISTANT SURVEYOR - NEGOTIATOR,
-cL aged 24. Extensive experience West-end Auc-

tioneers' and Surveyors' Office—surveying specifica-

tions, auction particulars, &c., plans, sanitation

dilapidations, and Acts of Parliament. Good corre-

spondent. Exceptional references.—Box 1,312, office

of The Surveyor, 24 Bride-lane, Fleet-street, E.C.
(814)

EX-PUPILS AND ASSISTANTS.

YOUNG ENGINEER, age 30, capable of taking

on a Sewerage or Sewage Disposal scheme from

inception to completion, levelling, surveying, de-

signing contract drawings, quantities specification,

superintending construction, shortly disengaged,

de.sires appointment. Good references.—Box 1,311,

office of The Surveyor, 24 Bride-lane, Fleet-street,

E.C. (813)
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TENDERS WANTED.
CITY OF NOTTINGHAM.

GRANITE SETTS.
The 'Works and Wiiys Committee invite Tenders

for the Supply of 10.000 tons of 3 by 5 Granite Setts.

Specifications and Forms of Tender may be ob-

tained on applying to Mr. Arthur Brown, m.ixst.c.e..

City Engineer, Nottingham, and Tenders, endorsed
' Tender for 3 by 5 Granite Setts," are to be delivered

to the undersigned on or before Wednesday, the 8th

October, 1913.

The lowest or any Tender will not necessarily be
accepted, and Tenders will onl,v be accepted from
Firms who conform to the conditions of the Contract
as regards paying the local standard rate of wages.

&c.
The Committee reserve to themselves the right to

divide the order of 10,000 tons among as many Firms
as to them seems expedient in order to ensure early

delivery.

(By order)

W. J. BOARD.
Town Clerk.

Guildhall, Nottingham,
September 16, 1913. (812i

ALSAGER URBAN DI.STRICT COUNCIL.
-^ TO CONTRACTORS.
The Urban District Council of Alsager are pre-

pared to receive Tenders for the following Works of

Water Supplv—viz.:—
CONTRACT No. 1.

The supply of about 3,200 yds. of 6-:n. Cast-iron

Pipes, Socket and Spigot, and Specials.

CONTRACT No. 2.

The Laying of a 6-in. Cast-iron Main from the

Pumping Station to Alsager Railway Station and to

the Beservoir.
CONTRACT No. 3.

The Supply and Erection of a Pumping Plant in

duplicate, consisting of a Deep Well Pump and
Driving Gear, Gas Engine, and Gas-producer Plant.

A copy of the Specification, General Conditions.
Bill of Quantities, and Forms of Tender may be
obtained, and the Drawings seen, at the ofSee of the
Engineer, Mr. F. W. Stocks, f.s.i.. Town Hall
Chambers, Middlewich, on payment of a deposit of

Two Guineas, which will be refunded on receipt of

a bond-fide Tender.
Sealed Tenders, endorsed " Water Supply," Con-

tract No. 1, 2, or 3, as the case may be, to be
delivered at mv office, not lat-er than Fridav, October
3rd, 1913.

The Council do not bind themselves to accept the
lowest or any Tender.

(.Signed) J. J. NELSON.
Clerk.

Burslem,
Staffs.

September 10, 1913. <600)

wETHEEBY RURAL DISTPTC'T COUNCIL.

WEETON SEWERAGE.

CONTRACT No. 1.

The above Council desire to receive Tenders for
the Construction of about 5,800 lineal yards of 9-in.,

3-in.. and 6-in. diameter Earthenware Pipe Sewers,
with Manholes. &c.. also Sewage Tanks, Continuous
Filters, and other Works.

CONTRACT No. 2.

IRONWORIv.
Also tor the Supply of Manhole Cover.-. Step-

irons, Sewage Valves, Sprinklers and other Iron-
work.
Drawings and Specification may be .«een. and

Quantities with Form of Tender obtained, at tlie

office of the Engineer, Mr. H. \. Johnson, m.ixst.c.e..
15 The Exchange, Bradford, on payment of a deposit
of Two Guineas, which will on-ly be returned on a
hoini-fiih Tender being sent in, in accordance with
the Specification.

Sealed Tenders to be sent to me, the undersigned,
on or before Wednesday, the 24th September, 1913.
The lowest or any Tender not necessarily accepted.

(By order of the Council)

E. H. COATES,
Clerk to the Council.

Wetlierby.
September 12, 1913. (809)

DOROUGH OF EALING.
-^ EXTENSION OF BRANCH LIBRARY,

WEST EALING.
The Town Ckiuncil of this Borough hereby invites

Tenders for the above work.

The Drawings and Specification may be seen, and
Forms of Tender, together with Schedule of Quanti-

ties and other particulars, obtained, from Mr. W. E.
Hicks, .issoc.M.iNST.c.E., Borough Engineer, Town
Hall, Ealing, W., any day diuing office hours, upon
payment of a deposit of £1 Is., which will be returned

upon reeeUJt of a hond-fide Tender.

Sealed Tenders, in the envelopes provided-, endorsed'
'" Tender for Extension of Branch Library, West
Ealing," must be delivered at my office not later

than "9..3O a.m. on Ttiesday, the 30th day of Sep-

tember, 1913.

The Council does not bind itself to accept the

lowest or any Tender.
The Tenderer whose offer is accepted shall be held

to have bound himself to an agreement, and may be
compelled to carry out the obligation arising from
his Tender, even though he may not have signed a

formal contract.

Dated this 9th day of September, 1913.

(By order of the Council;

GEO. E. BRYDGES.
Town Clerk.

Town Clerk's Office,

Town Hall. Ealing, W. (795)

THOROUGH OF EALING.
-*-' PRIVATE STREET IMPROVEMENTS.
The Town Council of this Borough hereby invites

Tenders for the Making Up of the following:—
•lulien-road.

Wellington-road (.York-road to No. 27).

Accommodation road, rear of Nos. 76-82 Pits-

hanger-lane.

Tiie Drawings and Specifications may be seen, and
Forms of Tender, together with Schedule of Quanti-
ties and other particulars, obtained, from Mr. W. R.
Hicks, Assoc.M.iNST.c.E., Borough Engineer, Town
Hall, Ealing, W., any day during office hours, upon
payment of a deposit of 10s. 6d. for each road, which
will be returned upon receipt of a hond-fide Tender.
Sealed Tenders, in the envelopes provided, endorsed

"Tender for Making Up," m\ist be delivered at my
office not later than 9.30 a.m. on Tuesday, the 30th

day of September, 1913.

The Council does not bind itself to accept the
lowest or any Tender.
The Tenderer whose offer is accepted shall be I: eld

to have bound himself to an agreement, and may be
compelled to carry out the obligation arising from
his Tender, even though he may not have signed a
formal contract.

Dated this 9th day of September, 1913.

(By order of the Council)

GEO. E. BRYDGES,
Town Clerk.

Town Clerk's Office.

Town Hall, Ealing, W. (794)

EASINGTON RURAlTIdISTRICT COUNCIL.
(Co. DURHAM.)

WINGATE AND DISTRICT OUTFALL SEWERAGE
SCHEME.

Tenders are invited by the above Council from re-

sponsible Contractors for the construction of about
15,000 lineal yards of 21, 18, 15. 12 and 9 in. diameter
Stoneware and Cast-iron Pipe Sewers, with Manholes,
Flushing Chambers, Storm Overflows, Stream Cross-
ings, Sea Outfall, and other v^-orks connected there-

with.
The Drawings, Specifications and Conditions of Con-

tract may be seen, and Bills of Quantities and Forms
of Tender obtained, on and after Monday, September
15th next, at the Office of the Engineer (Mr. G. Water-
house), Castle Eden, Co. Durham, on deposit of a
clieque for £5, made payable to the Easingtoa Rural
District Council, which amount will be returned after

receipt of a bond-fide Tender. The Council do not bind
themselves to accept the lowest or any Tender.
The whole of the w-ork to be completed within 18

months.
Tenders, endorsed " Wingate Sewerage," must reach

me, the undersigned, not later than 10 a.ni, on Wed-
nesdav, October 1st next.

J. M. LONGDEN,
Clerk of tlie Council.

Easington, Castle Eden, S.O.
September 10. 1913. (803>
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Minutes of Proceedings.

Water-boiind

Road Crusts.

Some very informing papei-s

were cuiitribiitx;d to the Third
Ito.id Congress under the bead

of Communicatiou No. 3. Attention may specially

be directed to the advocacy of the patch system

of repair as distinct, on the one hand, from periodic

rolled repairs, and, on the other hand, from con-

stant small repair, the value of which is generally

recognised. It seems to be an advantage of the

patch system that it is more economical of u^aterial

than is the system of periodic renewals, and it may
be suggested that the former system might, in seme
caises, be substituted for the latter where, owing to

the weakness of the subsoil and the lack of light

rollers to -make the crust capable of holding ujj the

steam roller, there is much waste of material and
much expenditure of time in getting the road into

proper shape. At the same time we must not lose

sight of recent developments in this country in the

direction of making frequent periodic renewals with
vciy thin layers. Another point of much importance

is the recognition, in several of the repoils, of the

value of light rolling of the road bed, and of the

foundation course, before the heavy steam roller

comes on to the scene. Much damage may be done
to weak road beds by rolling with a hea,vy roller,

cither directly or through a relatively thin founda-

tion course: yet, if no rol-ing be done before the

first layer of the wearing course is in place, the

road bed, and in some cases the foundation course,

will not be sufficiently consolidated. Our own
recent advocacy of rollers giving different pressures

is thus borne otit, the principle being the same
whether a convertible roller be used or several

machines of diiferent loadings per unit of width.

Mr. Cornet's report deals with the use of a concrete

crust, the mortar being made with a mixture of

slag dust, lime and cement. This material seems to

have important advantages compared with Portland
cement. The crust formed is definitely a concrete
crust, but it may be suggested that the slag dust
might be used in a road crust which is not definitely

a slab, and supports the loads by the ordinary
spreading effect, as in water-bound crusts of the
usual types. So far no successful crust has been
mafle, and generally recognised as valuable, in

which a cement itious action is obtained, consider-
ably in excess of that obtained with ordinary
binders in which the water is nearly free, but short
of that in definitely water-crystallised cements.
Lime has been used to a small extent with some
such results, and a similar effect is produced with
ferruginous and with calcai'eous materials. Port-
land cement sets too quickly to be of value for
this particular purpo.se, and with limestone crusts
the action is too slow to Ije adequate on roads with
fairly busy traffic. With ferruginous sandstone the
action seems to be quicker, and it may be suggested
that, as recommended generally by ]\[r. Toukholka,
the road should \x kept wet for a fortnight or so
after the crust has been put down, in most cases
in which binding takes place by chemical action
with water.

Mr. Johnson describes the methods which he fol-
lows in making a concrete road crust, and his con-

clusions seem to be sound wifchin the range of their
application : but the slab of rich and strong concrete
seems to be less generally apjjlicable to a wide range
of conditions than is ths building-up method, in
which the foundation course is not a part of the
slab, but, though strongly bound to the upper layer,
is itself a foundation giving support by the develop-
ment of shear resistance and by spreading the load
on the road bed. Similarly the built-up crust after-
wards pitch-grouted seems to have a wider applica-
tion than the tar-macadam crust, which must be
either a single slab resting on the soil or a built-up
crust, tho separate courses of which cannot easily
be fully bonded together. In the French report
the reference to the two types of rollers is interest-
ing

; but in advocating the use of the " Monojante "

machine the author does not seem to have recog-
nised that there are greatly reduced pressures upon
the foundation of the road when the roller, of the
same surface load per unit width, is a narrow one.
At the same time these observations emphasise the
advantage of having available the means of im-
posing different pressures, greater or less as may
be desired. Generally, a study of the references to
foundations and foundation courses in these reports
suggests the gre<it importance of having sufficient
total cru.st thickness, a point to which attention
has l>een frequently directed in our pages. That
the foundation course sliould, in some cases at any
rate, be more or less a drainage course is, no doubt,
a leading point in some cases, but, apart from this,
the value of thickness in itself should not be over-
looked. It is the really good point in the otherwise
wasteful and clumsy methods followed by the
makers of the old Roman roads of this country.

* * *

y^g
We observe in the thiid

Institution's
(September) issue of the Juurnal

New " Journal."
°^ ^^'^ Institution of ]\Iunicipal
and County Engineers a contri-

bution by the president (}.lv. J. W. Cockrill) to
which we cannot help thinking serious objection
may well be taken by members whose vie^\s may
be supposed to be expressed by an ec cathedra
presentment. In v\Titing of " The Future of the
Joicnml," the president states deliberately that
criticisms of that publication have, ivhere not
engineered for trade jjurpoiies, been entirely in
favoiu- of its being launched. Surely, it may be
urged, iu tlie first place, that petty personalities
of the character of the words we have italicised
are conspicuously out of place iu what is

intended to be a record of the more import-
ant of the proceedings of a body of pro-
fessional men. Again, if matter of this kind is

considered to be worthy of preservation in a
volum3 destined to be bound for permanent
reference, is the particular aiiicle under notice
in any way either commendable or even jier-

missible ? We might pretend to think that the
president's needlessly offensive imputation of

unworthy motives has reference to others tlian

ourselves ; but it would be affectation not to draw
the obvious deduction that the majority of readers
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of the Jowtml will take it as a fulminatiou

dii-ected mainly, if not entii-ely, at The Surveyok.

Therefore, with all respect for the president of

the Institution, we repudiate it as unworthy of

the holder of that high office. Whatever may be

Mr. Cockrill's presidential or personal oi^iiiion ()f

the ethical conduct of this journal, we are satisfied

that we can rely on municipal engineers to credit

us, in the light of oui- public past, with a more

altruistic inspiration to criticism than that which

the president ungenerously ascribes to us. We
have urged, in what we believe to be the highest

interests of the Institution, that the acceptance

of advertisements for the periodical record of the

deliberations of an organisation supported solely

by public officials is certain to lead to misinterpre-

tation on the part of advertisers, may lead to

imputations when surveyors reconniiend their

authorities to avail themselves of the goods or

services of such advertisers, and is lowering to

the status and dignity of the profession. We
have, fui-ther, expressed our doubt as to whether

the substitution of the new conmiercial venliu-c

for the customary volume of "Proceedings" is

supported by the approval of the majority of the

members, and this last surmise we now find was

correct. Next week we shall submit evidence

which justifies it as a fact beyond dispute, ^lean-

while we venture to assert that the presidential con-

tribution to the current issue of the new Journal

is by no means a happy attempt to carry out what

the president himself defines as that publication's

aim and object—the placing of a higher standard

before the members of the Institution.

Earthciuake-prouf stuictures,
special Waterworks

aki„g'„encra.llv, have but au
construction ,4adcmrc nitei-est" for the cngi-

at San Francisco.
^..^^^. ^^,^^^^ ^^^^.^^ j-^^ j„ j,j,i^

country; but, owing to the disastrous consequences

attendant upon even a small settlement iu the case

of waterworks structures, the wat«r engineer at

home will take a keen interest in the manner in

which the authorities at San Francisco are en-

deavouring to aa-range an earthquake-proof iire

supply. The English engineer has occasionally to

construct reservoirs and otter works ovov old coal

workings, and in other places where the ground

may prove to be very unstable, while, on the other

hand, we have among our readers a number of

municipal engineers abroad whose work may some-

times have to be carried out under conditions simi-

lar to those at San Francisco. It will be remem-
bered that when the city of San Francisco was
destroyed by earthquake iu the year 1906 enormous
damage was done by fire. The works which are now
being constructed have for theirobjecttheprot/ection

of the city from fire in the event of au earthquake
in the future ; for it is apparent from the results

of the last earthquake that the damage to property

would have been comparatively small had it not

been for the devastating fire which followed it, in

which over £67,000,000 worth of property was de-

stroyed. It is therefore to be concluded that the
San Francisco authorities have left no stone un-
turned in order to an-ange a system which shall be
invulnerable.

The simplicity of the present method is striking.

It consists of a series of cisterns specially designed
to withstand severe shock, and we find that these
are simple reinforced-concrete circular tanks with
domed roofs holding about 75,000 gallons each.
These cisterns are placed iu various well-defined
places in the city and are intended for use only in

the case of serious damage to the ordinary high-
pressure system. There are no rigid pipe connec-
tions to these cisterns, so that there may be no dis-

rupting stress due to the pipes. The "other safe-
guard appears to be a joint of increased flexibility

on mains laid in made-up ground. This is merely
a steel double collar in which the cast-iron pipes
are counect«d with au ordinary caulked blue lead

joint. Elsewhere the oi'dinary spigot or socket

pipe is used.

The chief facts which stand out in connection

with the San Francisco works are that of all mate-

rials reinforced concrete is considered to be the

most tru.stworthy for small reservoirs subject to

earthquake shocks; that rigid connections are

found to be inadmissible; that cast-iron pipes with

spigot and socket joints are considered to be the

most suitable water main, and that only in places

where gre<it disturbance is likely to occur is it

considered necessary to provide a joint of si>ecial

flexibility, and that in this case the joint will

stand twice the amount of lateral distortion that

the spigot or socket joint can undergo without
leakage. A fuller desci-iptiou of the San Fran-
cisco works is given elsewhere in the present issue.

A Plea for

Irish Ccunty

Surveyors.

Eefereuee was made iu the
last issue of The Surveyor to

the annual report of the Local
Government Board for Ireland,

and to the fact that the sj'stem of maintaining
roads by du-ect labour had been introduced for

the first time in County Gavan and Gouuty
Galway. If \^-e are to credit what is stated in the
Gonnaught Tribune, it would seem that the time
is more than ripe—is, in fact, overdue—for the
introduction of some other system of maintenance
than that of contract labour. We are told by
the writer of the article that on certain of the
highways of Galway " contractors " may be seen,

after their ordinary daj^'s work is done, " trimming
the borders " prior to the inspectioii of the
assistant, who has to do 500 miles of road, and
who then notes in his report sheet these " redeeni-
ing " facts. " Hundreds of such reports," we are

told, " come before one county surveyor, who is

compelled to deal seriatim with them all, and to
' strike off ' or ' defer,' as his judgment suggests.

Even if he defers a certain amount, the contractor
will not be the sufferer ; he has, in all probability,

been very -n-ell paid for the work he has done

;

it is the ratepayers of the county who iU'e the

victims of as clumsy and as inefficient a system
as obtains in any department of public life. " The
result, it is claimed, is that some of the most
important main roads in the county are in a most
unenviable condition. The remedy, according to

the Tribune, is not far to seek. County siu'veyors,

and in lesser degree theh assistants, " are

officers in whom the utmost confidence and
reliance must be reposed.

'

' They '

' should not
be subject to surveillance, and ought not to be
subjected to public obstruction or criticism. In
a sentence, the county siu'veyor whose career is

not going to be clouded with blank failure in

County Galway must be above surveillance and
above criticism, and he must be prepared to do
his duty without fear or favour." Neither, it is

argued, must he be a slavish servant of a system
that has proved ineffective in the past; "rather
must he become its master, and put his own ideas

into practice." It is obvious from these com-
ments, which bear the stamp of sincerity as well

as candour, that the Galw'ay County Gouncil

—

who will be called upon to appoint a second county-

surveyor and assistant sm'veyors at then- meeting
iu November—can achieve an improvement of the

system of road practice by bestowing upon their

surveyore that confidence and freedom of action

without which worn-out s\"stems of administration

will never be consigned to a deserved oblivion.

The Amenities

of the

Foreshore.

The paper read at the Yar-

mouth Conference by Mr. John
S. Brodie, m.inst.c.e., the

borough engineer of Blackpool,

under the alluring title of " Cities Beautiful by
the Sea," was in reality of ^ very practical

charaet-er, and dealt concisely with the salient

points which must be considered in the develop-
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ment of a modern seaside resort planned and built

for health and recreative purposes only, and not

in any degree for commercial uses. No one is

better qualified to speak upon such a subject than

Mr. Brodie, and the interest with which his paper
was received was reflected in the very full dis-

cussion which ensued. Starting with the pro-

position that the first and most valuable asset

to a seaside town is the sea breeze, the author

proceeded to emphasise the necessity for prevent-

ing all pollution of the pm-e sea air. This would
appear to be axiomatic, but more than one
member was able to give examples of places where
such buildings as gasworks or refuse destructors

have been erected in prominent positions by the

sea, and without regard to the fact that the

prevailing winds will inevitably carry their odours

to the nostrils of every visitor. Examples occur

to us in this connection of places where the sea

front is injuriously affected by the presence of a

railway. This, however, may not be owing to

any lack of foresight on the part of the local

authoi-ities concerned, inasmuch as the works in

question may have been sanctioned by Parliament
in the face of local opposition. A good deal of

discussion centred round a statement in the paper
that the sewage sliould be adequately treated

before being discharged into the sea in deep
water, at a properly selected point, so that it

can always be relied upon to be carried out to

sea by the tidal currents. Both Mr. Matthews,
who moved the vote of thanks, and Mr. Harpur,

who supported it, expressed their disagreement

with this opinion. The general view appeared

to be voiced by the latter when he said that the

treatment required would depend upon the con-

ditions under which the sewage could be dis-

charged. It ^\as further pointed out by the same
speaker that any attempt to stereotype the

practice in regard to this matter would result in

the infliction of great hardship upon those towns

where the discharge of untreated sewage is both

practicable and harmless. In reply, Mr. Brodie,

while admitting that what he had written was a

little Ux) strong to expi-ess exactly ^^^hat was in

his mind, pointed out that he had not attempted

to lay down any standard or method of treatment.

The point he intended to make was that what-

ever is necessary to preserve the amenities of the

foreshore to the full must be done—a result which

is achieved at Blackpool by liberal screening.

Mr. Brodie s paper, ti'igether with a report of

the discussion, will be found in another column.

Sanitary

Administration in

Chadderton.

The special inspection of the

Chaddcitou Urban District made
recently by Dr. J. R. Hutchinson
on behalf of the Local Govern-

ment Board, while not revealing any of those grosser

defects in sanitary circumstances and a<lministra-

tion which are only too often disclosed on such
occasions, showed that in certain directions—par-

ticularly as regards the staff and organisation of

the public health department—there was room for

considerable improvement. Chaddertxm, which is

described in Dr. Hutchinson's report as being an
overflow of Oldham, is a typical centre of the cotton
industry. Wages generally are good, work is plen-

tiful, and housing accommodation appeare to be
adequate. While the death-rate does not compare
unfavourably with that of the immediately sur-

rounding districts, the mortality of the whole
locality is distinctly high, and it was the object of
Dr. Hutchinson's visit to discover how far this is

due to factors in sanitation or administration which
are capable of improvement. In the result he lays
stress chiefly upon the insufficiency of the staff and
organisation of the sanitaiy department. This is

not surprising when it is remembered that the in-

terests of a working-class district with a population
of nearly 29,000 have been committed to the care
of a part-time medical officer of health at a salary

of £65 per annum and a single inspector of nui-

sances. Of the latter officer the report states that
ho is a hard and willing worker, but that it is diffi-

cult, if not impossible, for him to carry out single-

handed and with reasonable efficiency all the duties

of his offic«. It appears that since the report was
written the medical officer of health has resigned

his appointment, and the council now propose to

appoint, at a higher salary, a successor, who will

also act as school medical officer, and be independent
of general practice. With an inadequate staff it

is impossible to perform properly those duties of
public health administration which are imperative
if the interests of the inhabitants of any district

are to be efficiently safeguarded ; and, as we have
often said before, any attempt to economise in this

direction is almost certain to end in disaster. The
Chadderton Council are therefore to be congratu-
lated upon their determination t-o appoint a whole-
time medical officer.

Professional

Qualifications.

At the recently concluded
successful annual conference of

the Sanitary Inspectors' Asso-
ciation held at Llandudno an announcement was
made that, in response to the application of the
council, the Local Government Board, after duly
considering the syllabus of the association's

examinations, had decided to place the certificate

of the association granted to prospective sanitary
inspectors in the provinces on the same level as

that of any other certificate granted for this

pui-pose. The fact that some standard of pro-

fessional qualification is necessary for those
engaged in the work of nuisance inspection has
been recognised by the Local Goveminent Board
for many years. It seems therefore a little

illogical, to say the least, that no attempt has
ever been made to insist upon a minimum standard
of qualification for municipal engineers and sur-

veyors. An examining body is readj^ to hand
in the Institution of Municipal and County
Engineers, whose examinations have now been
established for a long time and are recognised as

fairly covering the very wide field of a municipal
engineer's duties. From the public point of view
it is eminently necessary that imqualified men
should not be appointed to offices which involve

the control of the expenditure of large sums of

public money, and in which any inefficiency may
have very serious results not only to the public

purse, but also to the public health. If a
standai'd of qualification is necessary for what
may fairly be considered as the less important

office of sanitary inspection, why is it not equally

necessary for the municipal engineer ?

The Motor

Nuisance:

A Remedy.

Elsewhere in this issue we
u J ..»„.ui_» Efive a description of an invention
Mud-splashing i • i , i ^i

„..: which lias now passed the
exiierimental stage, and will

certainly be widely adopted at

once for motor vehicles in this and other countries.

It prevents the lateral splashing of mud which has
hitherto been an almost intolerable nuisance not
only to passengers along footways, but to traders

and others whose premises flank liighways. There
are few municipal engineers in oiu' larger cities

and towns who have not already attached to their

departments mechanically-driven vehicles of some
sort, and the question of taking the lead in the

adoption of an effective device for abolishing the

nuisance referred to is ripe for consideration. It

is with this in view that we print particulars of

the Graveley mudguard. Whether the advent of

the vacuum road cleanser will eventually do away
with street mud remains to be seen. Meanwhile
there is slush galore, and we welcome a device

which deals with it as economically as efficiently

—

since its first cost is trifling and its maintenance
fa point of the greatest importance) quite incon-

siderable.
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Coast Sand Dunes, Sand Spits, and Sand Wastes.—IV.

Bv GERALD O. CASE, Consulting Civil Engineer for Coast Works.

The mouths of rivers in some places have been

diverted several miles along the coast. At Christ-

church, Hampshire, the prevalent sand drift is in

an easterly direction, and an embankment has

been formed across the estuary of the river Avon.

Its continued growth has caused the river outlet

to be moved alongshore some distance in an

easterly direction (Fig. 18). Some years ago,

during a south-easterly gale, the sand spit was

breached nearly opposite the original outlet of

the river, and the sand spit was formed into a

sand island, the river for a time flowing out at its

old outlet. The fresh supplies of sand moved along

from the westward has again formed a sand spit,

and moved the river outlet eastward.*

Exmouth " Warren. "i—The estuajry of the

river Exe is partially closed by a sand embank-

ment, locally known as the ''Warren." This

sand spit was formed by the prevalent eastward

drift of the sand, and commenced to grow from the

mainland on the west side of the estuary towards

the mainland on the east or Exmouth side. The
" Warren " consists of outer and inner sand dunes,

which are divided by a shallow expanse of tidal

water known as the Greenland Lake. If these

natural sand embankments were breached by the

sea, the anchorage known as the Warren Bight

would be destroyed, and the Port of Exeter irre-

parably damaged.
The portion of the sand spit above high-water

mark is about 2,600 yds. long, and extends from
the western mainland, more than four-fifths of the

total distance across the estuaiy, leaving a chan-

nel about 440 yds. wide for the tidal water to

enter and for the river wat«r to discharge. This

channel forms the harbour entrance. The sand
embankment is continued eastward in the fonn of

a submerged sand bar, known as the Poole
Sands, which is about 2,500 yds. long.

Since the natural formation of the "Warren,"
the supply of sand and grit from the westward
has been almost entirely cut off. This is attributed

to two onuses : firstly, the fonuation of Longstone
Point, which now acts as a natural groyne ; and
secondly, to sea defence works carried out by the
Great Western Railway between the '' Warreia

"

and Dawlish for the protection of their railway
line. These works consisted in the construction of

a sea wall and groynes. In consequence of the
littoral drift being greatly reduced, the " Warren "

to some extent has been eroded, and it has also

been moved bodily inland. The actual diminution
in its size due to erosion has been somewhat con-
fused with the bodily inland movement, which is

quite another matter. The erosion which has
taken place is partly attributable to the diminu-
tion in supply of littoral drift and partly due to
the artificial removal of sand for ballasting. A
comparison of the Ordnance Survey of 1809 with
the recent surveys shows that, as a whole, re-

ai-rangement rather than destruction has taken
place.

Partial breaches by the sea have taken place at
different times, but there is no doubt some pro-
cess of natural reconstruction going on at the same
time. Mr. R. H. Worth thinks it probable that
a great part of the material constituting the
"AVarren'' has been derived from the sandy
estuary of the Exe.

In recent years works have been constructed to
prevent the erosion of the sea face of the

• Vol, ii., part ii , Mioxites of Evidence before the RotaI CciLmissic

n

on Coast Ero»-iOD,
t ride Evidence of R. H. Worth before Royal Commission on Coast

'Wan-en, but it does not appear that any work
has been undertaken to pi-event the bodily inland

movement. This, as already mentioned, is an

entirely different thing, and the work required to

prevent the inland movement might have to be

independent of any works required to protect

erosion of the seaward face.

Heacham, Norfolk.—The outfall of the small

i-iver at Heacham has been diverted alongshore

owing to the fonnation of a sand spit.* At one

time the river had its outfall at right angles to

the coast line, now it is nearly 2 miles further

south, and the river is separated from the sea by a

narrow sand embankment from 40 yds. to 50 yds.

wide.

On the North Gferman Coast there are several

large bays into which rivers flow which are pro-

tected by sand spits. The Curische Haff Bay, into

which the Niemen discharges, is sheltered from the

Baltic Sea bv a narrow sand embankment 55 miles

long. The Frische Haff Bay, near Danzig, is

also sheltered from the Baltic by a sand embank-
ment 35 miles long.f In numerous other parts of

the world there are notable examples of sand

CffJt/srcM

trtMe/irMt*T HtAO

Fic. 18.

—

Sand Spit at Christchuech, Hampshire..

WHICH HAS Divested the OrixEi of the
Rivers Avon and Stour.

Salt marghes have formed under the shelter of the sand sjiit.

dune spits across bays in the coast into which largo

rivers discharge.

W^here sand spits in the course of their growth
come into contact with strong currents, their ex-

tremities are often turned, and make hooks whicli

sometimes enclose considerable areas of water of

sufficient depth to have value as harbours. Prince-

town Harbour, on Cape Cod, America, is an
example of a harbour of this nature.

INLAND MOVEMENT OF SAND SPITS AND
EMBANKMENTS

.

After the formation of sand dune embankments
or sand dune islands in line with the coast on
either side, they are gradually moved inland if

erosion of the adjoining coasts takes place. That
is to say, they move inland at the same rate as the
inland movement of high-water mark due to

erosion of the coast on either side of the bay or

indentation. On the southern shore of Martha's
Vineyard, America, there are an extensive series

of lagoons shut out from the sea by sand embank-
ments, which have been moved inland at the rate

of about 3 ft. per annum, in much the same way
as an ordinary sand dune is moved.
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FORMATION OF SALT MARSHES ON LAND SIDE OF

SAND SPITS.

Wlieii saud spits or sand islands are foniied

across the mouth of bays or estuaries, and thero

is only a comparatively small inlet through which
the tidal water can enter and the upland waters

discharge, an accumulation of sand brought in

by the tide, and silt brought down from the land,

rapidly takes place over the bed of the sheltered

bay or estuary. As the bottom is gradually

raised, various species of marine plants commence

Fii;. 19.—Sand Spit Dunes Partially Closing the
Entrance of Poole Harrour, Dorsetshire.

to grow, and they increase the rate of deposit by
arresting sediment which is in suspension in the

water. The decayed vegetation and the remains
of shellfisli and other animals help to rai.se the

surface level and to form a soil. Thus in time
salt, marshes are formed over which the sea only

Hows at high spring tides.

Enormous areas of salt marshes are thus in

course of fomiation in various parts of the world.

lu the sandy bottom of the sea bed Zostera mnriiut

is the most important plant which assists in the

Llanrhidian, Carmarthen Bat.

raising of the surface level ; when the level is

raised above low water of ordinary spring tides,

Saliairnin herhacea and other plants take on the
work begun by the Zosteras in deep water, and
when the surface has been raised to the level of
high water of neap tides, numerous varieties of
salt marsh plants are able to thrive. Near New-
buryport, Massachusetts, salt marshes having an
area of 16,000 acres have thus been formed, and
there are over 300,000 acres of marine marsh lands
which will no doubt in the future make very fertile

agriculture land.*

Vidf Shaler, " Sea niid Land, UOo."

reclamation of marsh LAND PROTECTED BY SAND
DUNE EMBANKMENTS.

When salt marshes which are only overflowed

by the highest tides have been created in the rear

of sand dune embankments the entire exclusion of

the sea is often a simple and inexpensive matter.

An earth bank or a timber embankment built

across the entrance through which the high tides

gain access to the marsh land and the construction

of a sluice to drain off the land water is all that is

required. In manv case" dunes have quickly been

Fig. 21.

—

Laugharne, Carmarthen.
Reclaimed Marsh Land Protected by Sand Duuo Embaukment.

formed in front of the artificial embankment, and

thus the whole bay or inlet is reclaimed and pro-

tected from inundation by a continuous sand dune
embankment.
Beween Winterton and Happisburgh there are

about 56,000 acres of low-l)'ing land in the valleys

nf the Bure, Yare and Wavency, which would be

overflowed by ihe sea if it were not for the natural

sand dune embankment which is mainly fixed by
marram grass, and in some places is from 30 ft. to

50 tt. high. Going back to the Norman period,

the whole of the valleys of these rivers were an

Fig. 22.—Swansea Bay.

: Reclaimed Land and Salt

estuary of the sea, which then flowed up to

Norwich. The sand bank here is about 9 miles

long.

Sometimes gaps in the dune embankment
between Winterton fnd Waxham are made by the

sea during storms, and then sand is blown through,

inland, over the marsh in such a manner as to form
buttresses ; the breach is often closed up again in

a few days by the collection of blown sand.

Sand dunes border a large portion of the coast

in the Yarmouth and Lowestoft district.* They

* Hewitt's Ef*Bay, " Encroachment of the German Ocean ;
" Phillips'

"Memoirs of W. Smith, LL.D. ; " Blake, "Mempi'S of the Geolog-
ical Survey, 1890."*
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are more or less overgrown witli vegetation, and
form a natural embankment which protects about
40,000 acres of marsh land from inundation b)'

the sea. This land in places is 2 ft. and 3 ft. below
the level of high water of ordinary spring tides.

The Colmau Estate, on the coast between Lowes-
toft and Gorleston, is protected at the southern
end against sea encroachment by a sand dune
embankment. ]\Iarram grass has been e.xten-

sively planted, and its growth is everywhere en-

coui-aged. If this natural protection were washed
away Gunton Denes would be overflowed by the
sea. The whole coast line of East Lincolnshire,

from Gibraltar Point to Donna Nook, north of the
Saltfleet, is boi'dered by a narrow range of sand
dunes.*
Between Stickford and Wainfleet the average

level of the ground is about 10 ft. above ordnance
datum, but in some places it is not more than 7 ft.

or 8 ft. This mai-sh land would also be covered
by the sea at high tide if it were not for the sand
dunes which border the coast line. The dunes in

the widest parts are about a quarter of a mile
across, but in most places they are verj' narrow,
in pai-ts being ni>t more than 50 yds. or 60 yds.

broad. In height the sand dunes vary from 20 ft.

inland. In cases where the sand abstracted from
the foreshore by the wind is equal to or less than
the amount of sand transported on to the fore-

shore by sea action or littoral drift, and where the

dune ridges become fixed by vegetation as soon as

they are formed, then reclamation of tidal lands

takes place. If the sand inblown by the wind
from the foreshore is not replaced by sand moved
in by the sea or littoral drift, then a steepening

of the shore gradient necessarily follows, deep
water is moved nearer inland, and the probability

is that any gain of land owing to the formation
and fixation of sand dunes will be only a temporary
one.

C0.\ST NEAR SOUTHPORT.*

In the neighbourhood of Southport, Lancashire,
there are over 22 square miles of sand dunes, the
accretion having taken place at a very rapid rate

in the past hundred years. On this part of the
coast the natural tendency for the sand hillocks

to be formed and then fixed by grasses has to a
considerable extent been assisted by man, who has
caused the rapid formation of fresh dunes by
erecting brushwood screens on the foreshore a
short distance from and parallel to high-water
line, and has assisted the fixation of the dunes by

::^^^ *

-Iri;egui,.\r-sh.\ped Sand Dunes Formep rv Marram Giiav

FRO.M THE Foreshore.
Collecting Sand Blown in

to 40 ft. above the level of the laud inside which
they protect. The sand is held together by a

growth of marram grass (Psamiiia arciiaria), with

which coast barley (Hordeum maritimum) and wild

wheat {Trificiim junceum) are frequently asso-

ciated. The Sea buckthorn {Hippnphca rliain-

noide-<), and the blue bramble (Fiibiis coaiiis) are

also abundant and assist in holding the sand.

Near Saltfleet a considerable area of land has

been reclaimed by inducing the formation of a
new line of sand dunes. In front of niai-shes at

Margam, Oxwich Bay, Rhossili Bay. Llanrhidian
Sands, Pendie Burrows, Penally, Tenby, Prestatyn,
Kewstoke, Kenfig, and many other places around
the coasts of Great Britain sand dunes also occur.

THE RECLAMATION OF TIDAL LANDS
BY THE FORMATION OF SUCCESSIVE

RIDGES OF SAND DUNES.
Where there is a wide expanse of sands at low

tide the wind almost invariably transports inland
from the foreshore a considerable quantity of the
sand dried by the sun and wind. This sand is

formed into ridges or dunes on the land margin.
If the dunes are not fixed, either naturally or

by man, they are gradually moved inland, as pre-
viously explained, fresh dunes being formed from
time to time, which take the places of those moved

A. J. JakeB-Bron ' Memoirs of the Geological Survey, 1887."

systematically planting thereon suitable sand-

loving grasses.

It is probable that none of the dunes in this

district have been in existence for much more than
400 years. At Formby Point, where there is now
a belt of sand dunes nearly 4 miles in width, no
dunes are stated to have existed in 1690. Tradi-

tion says that the sand commenced blowing from
a sand bank that had formed and driven the mouth
of the Alt some distance southwards. At this

time the natives were not acquainted with the
advantages of planting the dunes to assist in fixing

them, or of the use of brushwood fencing for pre-

venting the sand from drifting inland, and as the
natural growth of vegetation was not sufiicient to

prevent all inland movement of the dunes, a con-

siderable tract of land was at this earlv stage over-

whelmed b}^ the advancing sand. At Fonnby the
chur-chyard was at one time buried in sand, and
was pulled down and rebuilt further inland about
1750. Gradually the people began to see the
advantages of vegetation for fixing the dunes, and
as a result of the more or less systematic planting
not only was the inland drift stopped, but at the
same time large areas of land were reclaimed from
the sea.

Modern Southport is all built on sand dunes.

• Brodrick and Dickson, " British Association Handbook, 1903,"
Southport ; Appendices to Reports of Royal Commission on Ck>afit

Erosion.
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Writing in 1809, one of Southport's first historians

states that the " sandy desert " was slowly re-

claimed by a hardy race, half fishermen and half

farmers, who put up rude huts and planted

patches of ground around them. In 1903 South-

port had an estimated population of 6-:l,000.

At the present time the coast between North
Moels, nortli of Southport, and Bootle, for a dis-

tance of 16 miles, is fringed with a belt of sand
dunes from 2 to 4 miles in width. The sand
rests on the upper peat moss, and the dunes in

some parts rise to a height of about 80 ft. above
ordnance datum. Mr. H. Brodrick and Mr. E.

Dickson state that the bases of the older—that is

to say, the most easterly—dunes are stratified de-

posits, and contain fresh-water shells and also

broken marine shells.

Sate of Accretion.—At Blundell Sands the aver-

age rate at which the high-water line has been
moved seaward for the past fifty years is about

3i ft. per annum. Measurements taken by Mr.
T. Mellard Reade, f.g.s., showed that between
1866 and 1906 the sea had receded 138 ft. On
this part of the coast the reclamation has been
greatly assisted by the frontagers planing brush-

wood fencing to arrest the blown sand, and then

fixing it by planting " starr " grass.

Between 1843 and 1906 about 9,000 acres of

land on the Lancashire coast have been won from
the sea, and a considerable portion of this is due
to wind-blown sand. The British Association

for reclaiming tidal lands by the formation of suc-
cessive rows of sand dunes. The method adopted
is to set up lines of brushwood in the sandy shore
just seaward of the existing dunes. Strips of
frontage from 10 ft. to 20 ft. are taken at a time.
For the brushwood fences willows are found to
answer best. The trench in which the brushwood
is planted is dug from 18 in. to 2 ft. deep. Behind
these fences "starr" grass is planted to fix the
blown sand which is gradually accumulated. For
this reclamation work an experienced foreman,
four labourers and a hoi-se and cart are employed.

Mr. Weld-Blundell states* that in twenty years
he has probably reclaimed along his shore a strip
of land on the average about 300 ft. wide. To
cari7 out this work successfully a long experience
of the local conditions is necessary, -.vhich can only
be gained by studying on the spot the action of
the winds and tides. During exceptionally high
tides the land gained is sometimes swept away
again by the sea.

(To he continued.)

THE AUSTRALIAN FEDERAL CAPITAL.

THE ACCEPTED DESIGN.

Mr. W. B. Griffin, the Chicago architect who won
the £1,750 first prize offered by the Commonwealth
for the capital city designing competition, has bten
invited to visit Australia in order that all doubts

• ^ofiAtay.-

ScAI.£

J MItSS

Fig. 24.

—

Plan op Sand Dunes in Soothport Distbict.
(Brodrick.)

Handbook of Southport and District, issued in
1903, contains a geological sketch map (Fig. 24) by
Mr. H. Brodrick. A comparison of the coast
lines in 1841 and 1895 shows that from 3 miles
north-east to 11 miles south-west of Southport
nearly 2,000 acres of land was accreted. The aver-
age width of land gained on the 14 miles of coast
referred to is about 20 ft. per annum for fifty-four
years, or a gain of about 36 acres per annum. The
largest gain appears to have taken place on the
north-east side, where the high-water line has been
pushed seaward about 3,000 ft. in fifty-four years,
or at the rate of about 60 ft. per annum.
Between 1884 and 1903 a belt of small dunes

about 450 ft. in width fonued on the sea side of
the Birkdale Esplanade. The average width of
land gained was nearly 24 ft. per annum. The
increase at this part in recent years is stated to be
greater than it is further down south, owing to
the local conditions being more favourable for
accretion, and to the fact, that of late years the
surface water which formerly was allowed to flow
on to the shore has been diverted by drains, with
the result that the foreshore sand is more rapidly
dried by the sun and wind.

Utility of Brushwood Fencing for Assisting l^aturul
Reclamation hy Accumulation of Wind-blown Sand.
—At Formby, Lancashire, Mr. C. S. Weld-
Blundell, of Ince Blundell, has undertaken work

might be removed as to whether the plan prepared
by departmental officers was really the best that
could be secured.
The Prime Minister of Australia states that the

Ministry will follow out the scheme laid down for

the construction of the capital in well-defined stages,

those already provided for being as follows:—
(1) Country roads and bridges, railway connec-

tion with Goulburn-Cooma line, brickworks, lime-
kilns, tiniber (first instalment), generation and trans-
mission or power for construction.

(2) Water supply, storm-water drainage, sewage
outfall works, main sewer, sewerage district for

workmen, timber (second instalment), railway bridge
over the Molongo River.

(3) Street tunnels, power plant (permanent station
and distribution), construction of housing for v/ork-
men, service reservoirs, impounding weir on Cotter
River.

(4) Public buildings (offices for use during con-
struction), gasworks, compensating weir on Quean-
beyan River, railway to Hall (Queanbeyan to Yass
line), impounding weir on the Molongo for orna-
mental water, erection of public offices and build-
ings, erection of Parliament House, completion of

city roads.

Institute of Sanitary Engineers. — The oi^ening
sessional meeting of this body will be held at Caxton
Hall, Westminster, on Wednesday, October 1st, at
8 p.m.
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RURAL MAIN ROAD MAINTENANCE IN DEVON.

COUNTY COUNCIL AND DIRECT CONTROL.

At theii- last meeting the Devon County Ccuneil

liad under considett-ution (the Devon and Exeter

dazrlle reports) an extract from the quarterly report

of the county surveyor for No. 1 district (Mr. Edward

Stead, Assoc.M.iNST.c.E.), dealing with the unsatis-

factory state of the main roads in the Bideford rural

district. The extract was as follows:—
•• I regret that I am compelled to report adversely

on the roads in the Bideford rural district. I am
aware from the past minutes that these roads have

been a source of trouble for some years past. The

roads without exception are in poor order, while the

Bideford to Torrington road, and the Monkleigh

road can only be described as in a terrible state for

main roads. I have drawn the district surveyor's

attention from time to time to certain defects and

to the general condition of particular roads, hvA I

regret that very little improvement is apparent.

The materials which are used are badly and unskil-

fully applied, there is no attempt made properly to

form or shape the roads, the drainage is n.eglected,

and the scrapings and sweepings are allowed to re-

main on the road sides to the great detriment of

the condition of the roads. Large quantities of

loose unrolled metalling are allowed to remain all

night unrolled on the road, to the great danger of

the travelling public. There are 39i miles of main

roads in the rural district. The estimate for the

year 1912-13 was £4,347. which gives an average of

£110 per mile. The estimate for the year 1913-14 is

£7,040, which gives an average of £179 per mile, and

the following are the rates per mile for individual

roads: Hartland-road, £224; West Putford-road,

£150; Torrington-road, £568; Monkleigh-road, £296.

The average rate per mile of rural main roads in the

whole county, as estimated for 1913-14, is £81. The
rate of £179 per mile is, without exception, the

highest in the whole county. The foregoing figures,

coupled with the fact that the state of the reads

throughout the district is most unsatisfactory, un-

mistakably indicate that more enlightened and
scientific methods, backed by considerable eneigy,

are greatly to be desired. I should be lacking in

my duty to the council if I failed to point out that

tlie roads in this district can be most economically

and efficiently maintained under the direct control

of the county surveyor'.

"

Mr. Windeatt moved that, in view of the facts se't

forth in the report of the committee and surveyor,

it be an instruction to the committee to give notice

to the Bideford Rural Council that the county

council would, with the saving of existing contracts,

take over their main roads from April 1, 1914. AVhen
Mr. Stead's report came before the committee they

felt it was of such an exceptional character that it

was only right it should appear in cxtenso. It showed
certainly that the Bideford Rural Council were in-

eflEicient and extravagant. The question of taking

over the roads as a whole had been before the council

on several occasions. On those occasions he had
consistently voted in favour of taking over, t^ecause

in ijrinciple he believed it would be right. At the

same time he had always recognised that those who
opposed it had a strong case in this respect, that

to take over the whole of the roads would mean a

great reversal of a former policy, the establishment

of a very large staff, and certainly the incurring of

a great expense. He quite sympathised with those

gentlemen coming from rural district councils,

because taking over was a policy of such a kind that

if carried out it could not be reversed, even if found
not to work well. But that could not apply to the

motion he submitted. This was an experiment
which was well worth the council's trying, because
it was one which did not bind the council absolutely

to the principle. If it were found not to work effici-

ently and economically, then he would be jjrepared

to give the roads back to the rural councils.

Formerly, the roads in the district were under Mr.
Acock, living at Newton Abbot. Now they were con-

trolled by Mr. Stead, who lived at Barnstaple. Mr.
Stead had a staff and the materials necessary for

the roads, which were being surfaced and
strengthened, and was in a ijosition to take over the
work of the roads. The council would notice that
the motion safeguarded most carefully any existing

contracts entered into liv tlie district council. At

present the county council were paying £110 a year

towards the salary of the surveyor and other ex-

penses of the rural council, and he had an assurance

from Mr. Stead, in writing, that he. for a grant of

£70 a year for office staff, would undertake tlie re-

pairs to the roads, a saving of £40 a year. Further,

there was a question of an application from tlie Bide-

ford Rural Council for another assistant .surveyor

at £100 a year, of which the county council would

have "to pay half. Thus, if this were passed, the

council would be paying £160 a year. The council

were being asked to contribute £170 a mile for roads

in the Bideford district. He claimed that as other

districts were doing the work so much clieaper it

was unfair that the council should not be called

upon to pay an extra amount to Bideford. If the

roads were taken over next April he did not think

they should deduct any money from ihe Bideford

District Council, although the roads had not been

kept as well as they should have been. If the county

council did not take over the roads they could not

refuse to vote the £170 a mile, for, if they did, the

Bideford District Council would immediately say

that if the money were cut down they coidd not

keep the roads in repair.

Mr. Harris (chairman of the Bideford Rural

Council) said he had been in a very awkward position

for the past two years. There was no doubt tlie

roads had been deplorable, but since Mr. Stead come
into the district a gradual iniprovemeut had set in,

and at present any disinterested person—not a

motorist—(laughter)—comparing the roads with these

of neighbouring unions would say that the Bideford

roads were quite as good, and in some cases very

much better, where the same amount of traffic

obtained. He would like to have an inquiry held,

and to be called as a witness. He had been cliair-

man of his council for some years, and was in a

position to say very queer things. But he chose not

to do so. When )ie received Mr. Stead's report, he

knew the district and the county council had arrived

at the parting of the ways. He called a ti>ecial

meeting, and he had there a resolution iiassed by

his council to the effect that if they were to be sub-

jected to the same treatment as they had lately

—

unfair treatment, he contended—they would like to

be relieved of maintaining the roads from April

next. He had always been an opponent of giving

up the roads to the county council. If some of tlic

officials who had been sent down to the district, lie

continued, were a sample of what was going to take

place, they would soon get into difficulty.

Mr. Metherell said the Bideford Council had to

lalxiur under great difficulties. The roads were
practically built on a mire, and he had seen a trac-

tion engine sink down to the fire-box. From Bide-

ford to Bude was really the main trunk road for that

district, and numerous motor lorries used it. The
county council would not maintaiu that road very

cheaply. The road would go down in hollows, and
there would be ridges, however it was oonstructed.

He moved an amendment that the- matter be re-

ferred to a sub-committee to inquire into the cir-

cumstances.

Mr. T. Sanders seconded. It was hard for mem-
bers representing urban districts to realise the diffi-

culties of working such areas as those in the West
Country. The Bideford roads were not in -uch a

condition that the council would be justified in pass-

ing them, but there were others not much better.

Unquestionably, drainage was at the bottom of the

difficidty. The road ought not to cflst so very luucli.

and, if drained, the expense would be considerably

reduced. He drew attention to the fact that if the

county council took over the roads they would be

carrying two staffs, and the Bideford Council would
be losing the grants now paid them.

Earl Fortescue said the amendment was in order,

but he desired to point out it was perfectly futile

to desire any committee of the council to inquire

into the work of a man who w-as not their servant.

The amendment to refer the matter for inquiry

was defeated, and the recommendation to take c\er

the roads carried, 55 voting for it.

Salford Slab-making Plant New buildings erected

at Salford for the jmrpose of slab-making were
opened last week. The cost of the scheme was
£7,000.
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New Municipal Abattoir at Belfast
DESCRIPTION OF BUILDINGS AND PLANT.

A? already briefly announced in The Sueveyoe, a

new municipal abattoir at Belfast was opened on the

10th inst., the ceremony being performed by the Lord
Mayor of the city. Councillor R. J. M. Mordie, m.p.
In 1869 the corporation, on the advice of a deputa-

tion, built a slaughter-house in M'Auley-street on the
Parisian model, at a cost of £3,203, Paris possessing,

at that time, the finest abattoir in Europe. In 1883
accommodation became so restricted that the slaughter-
house was enlarsed at a cost of £3,000, and some years
later " hanging rooms " and more modern equipment
were provided. For a long time it had been felt that
alterations and additions to the buildings had reached
their limit, and that the growing demand for space
and accommodation had made it imperative that an
abattoir, commensurate with tlie size and importance
of Belfast, should be erected without further delay.

For a period of seventeen years the movement to build
a new abattoir ebbed and flowed with varying degrees
of intensity, but the Markets Committee brought the
movement to a definite and final issue in 1909, when
tliey obtained the sanction of the council to the erec-

tion of new buildings in accordance with plans pre-

pared by the city surveyor, which were based upon the

and are roofed with slate. All internal angles at junc-
tions of walls with each other and with floors have
been formed with hollow carved bricks, and, where
considered necessary, the walls are faced with a glazed
brick dado 6ft. high. The main road inside the
abattoir for butchers' carts, &c., has been finished with
Lithomac on concrete, and the passages for cattle, &c.,
where there will be no vehicular traffic, are of concrete
with granolithic finish.

The administration block contains the veterinary
surgeon's offices and laboratory, meat inspector's
office, ticket office and manager's hou.se; also a cloak-
room, baths, lavatories and mess-room for butchers,
which are approached separately, and have no direct
connection with the administrative department. The
main entrance passage to the abattoir is flanked on
the north side by the administration department, and
on the south side by a railed-in passage for cattle.
The cattle entrance passage is provided with cross
gates at intervals so that it can be formed into pens
while the beasts are being counted and tickets issued.
The cattle lairage is 220 ft. long by 48 ft. wide, and
provides accommodation for 250 beasts.
The lairage has been arranged with tran.sverse

^Iaix Exiraxce 10 Belfast Municipal Aeatioik.

report of a aeputation of the Markets Committee ap-
pointed in the same year.

-V site in Stewart-.-trcet was selected because of its

close proximity to the markets, cattle sale yards and
railway, permitting of animals being delivered direct
without crossing the city. The total area of the site

is o acres 3 roods and 8 perches, and the area covered
by buildings and passages 3i acres, thus leaving avail-

able for further ex])ansiun a small portion which, how-
over, can be increased by the appropriation of part of

the adjoining market yard.
.Mtliough the area covered by the new buildings is

apparently small for the size of the city, it must not
be forgotten that it is considerably larger than the
built-upon area of the old abattoir, which measures
somewhat less than 1 acre, and that every effort has
been made to use the ground to the best advantage,
and to reduce the time of each operation to a minimum
by the introduction of the most up-to-date equipment.
The abattoir has been arranged for the slaughter of

cattle, sheep and pigs, and each of the three depart-
ments has been kept separate—that is to say, there is

a separate lairage, slaughter-hall and hanging hall
for each kind of animal, the offal only being dealt with
in common. The abattoir has been planned so that
the tripery, engine and boiler house, cattle, sheep and
pig hanging rooms and cold storage abut directly upon
the main thoroughfare, and separate passages for

cattle have been provided in order to prevent obstruc-
tion.

The buildings, which have been designed in a simple
style, are constructed of red brick with stone dressings.

passages, and the cattle divisions, which are at right

angles, abut upon feeding passages alternating with
entry and exit passages. The cattle divisions are of

cast-iron, and are spaced at a sufficient distance apart
to accommodate two animals. Each stall is fitted with
two glazed fireclay drinking troughs, which can be
supplied with water from flexible hose in the feeding
passages, towards which the beasts stand head to

head.
The cattle slaughter-hall has been designed some-

what on the lines suggested in the report of the Ad-
miralty Committee on the Humane Slaughtering of

Animals, in order to combine, as far as possible, the
advantages of the separate and open hall systems, to

overcome the objections to both and to economise
space. The open hall is ideal for inspection and
cleanliness, but from the point of view of humanity
cannot compare with snuill separate slaughter-rooms,
where beasts can be killed and dressed one at a time,
and the room cleaned down after each killing.

SLAtTGHTEB-HALL.

The slaughter-liall is 220 ft. long by 40 ft. wide, and
is separated from the lairage by an open passage
15 ft. wide. Inside the hall, a'outting upon the passage,
there is a range of twenty slaughter-pens, with doors
opening on the passage opposite the doors of the lair-

age so that cattle can easily be roped across. The
pens, which are 10 ft. 6 in. wide by 14 ft. long, have
division walls of glazed brick 6 ft. high, witli door
openings 5 ft. wide communicating with the common
hall. With this arrangement each beast can be killed
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Mild bled separately in an enclosed pen, transported

to the open liall, and dressed under proper super-

vision and inspection, and the pens can be thoroughly
swilled down after each killing.

Owing to the necessity tor transporting carcases

from pens to the dressing hall, extra labour is in-

volved, but by tlie introduction of electric lifting and
transporting,' hoists all disadvantages of the system
liave been overcome. The average time required for

killing and dressing a beast is about three-quarters

I ALL, Belfast AnATioiR

of an hour—that is to say, fifteen minutes in the pen
for killing, bleeding, &c., and thirty minutes in the

open hall for dressing and making ready for removal

to the hanging hall. As each beast killed in the pen
has to be transported to the dressing hall, and as the

time required for dressing is twice that of killing and
bleeding, one transporting hoist and two dressing

hoists have been provided in the dressing hall oppo-

site each pen. When a beast has been killed and
bled it is transported to the

dressing hall, to the necessary
position under either of the

lifting hoists which may hap-
pen to be vacant, and from that

point the dressing is proceeded
with in the ordinary way. The
carcases, when completed, are

transported to the hanging hall

over a system of twin bar run-

ways in connection therewith.

The possible rate of killing and
dressing at a conservative esti-

mate will be eighty beasts per

hour.

stools, with si.x adjacent pens for sheep to bo imme-

diately killed, and a sheep hanging hall fitted with

iiaiiging rails, and hooks to accommodate 7no carcases.

The sheep slaughter and hanging halls are separated

by a 16-ft. covered passage, which is intended to be

used for the removal of fleeces, offal and manure, and

as it has been provided with rails and hooks, it can

also be used for the slaughter of calves or .sheep, if

occasion requires. In the pig department there

is a lairage with accommodation for 200 pigs, a

slaughter-hall with four stun-

ning pens, four scalding tanks

and four scutching tables,

and a hanging hall which will

accommodate 250 carcases.

The floors of the lairage and
stunning pens are raised to the

level of the tops of the scalding

tanks, so that pigs, after kill-

ing, can be transferred to the

tanks without lifting tackle.

The slaughter-hall and hanging
room are provided with a com-
plete system of twin bar run-

ways over which the carcases

of the pigs, after scraping, can

be transported to the dressing

hooks in the slaughter-hall, or

to the hanging hall by trolleys

with quick rope hoi.sts attached.

In order to make the opera-

tion of killing as cleanly as

possible a stomach-cleaning
department has been provided
adjacent to and in direct com-
munication with the tripery.

The department contains two
floors, the ground floor being
a stand for carts or trucks to

remove the manure, which will

be discharged through a chute
from the upper floor where the

stomachs will be slit and cleaned. The upper floor is

provided with a cleaning bench over the chute and
with cold-water washing tanks, and the stomachs, after

cleaning and cold washing, will be delivered direct to

the receiving tables in the tripery by inclined gal-

vanised-iron shutes. The tripery has been constructed

in duplicate so that it can be let to two separate firms

;

it is completely fitted up with scraping tables, gal-

vanised-iron cold and hot water tanks, tripe boilers,

COOLING HALL.

The cooling or hanging hall

is 166 ft. long by 43 ft. wide, and
is separated from the dressing

hall by a covered passage, 15ft.

wide, in which the gut-cleaning

tables are located. The hang-
ing hall is completely fitted ujj

with twin bar runways, and
will accommodate 544 carcases.

When the carcases are suffi-

ciently cooled they can be

transported along the runways
and stored in chill rooms, or

lowered into batchers' carts

under a verandah abutting
upon the main roadway through
the abattoir. In connection with the cattle depart-
ment there are two isolated stalls for animals sus-

pected of disease, a separate slaughter room and hang-
ing room for .suspected meat, and a condemned meat
room containing a digester for dealing with meat vinfit

for food.

SHEEP AND PIG DEPARTMENTS.
In the sheep department there is a separate building

for sheep lairage, which will accommodate 850 sheep,
a sheep slaughter-hall containing thirty-six killing

Cattle Lairage, Belfast Abattoir.

glazed fireclay storage tanks, hooks and draining

shelves and discharge counters, so that the stomachs,

&c., received at one end can be discharged, after pre-

paration, at the other.

Separate rooms have been set apart for the extrac-

tion and drying of serum from the blood, and for the

preparation and dressing of guts, each being provided

with the apparatus and appliances necessary to its

trade.

The chill rooms which are being constructed on the
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abattoir site in a oentral position relative to the
various departments viU be fitted with twin l)ar iiin-

ways (in direot connection with tlie cattle and piir

hangintr halls), and with sheep and pig hanging rails

and hooks. There will be an internal passage form-
ing an airlock and four separate chambers, either or
all of which can be used for chillingor cold storiige.

It is at present intended to use one of the chambers
for general produce, and the remaining three chambers
for abattoir purposes, which would provide acoommo-

Sheep Lairage, Belfast Aeattoib

dation for about 15 i)er cent of the toUil capacity of

the hanging halls for cattle, sheep and pigs.

MACHINERY AND EQTJIPMEXT.

The dressing hall is equipped with sixty hoists, forty
electrically driven and specially designed, and twenty
hand operated. The electric hoists are of the worm-
gear type built up in pairs, one for hauling out and
one for dressing; they are driven by electric motors
through line sliafting in series

of eight, and are so arranged
that current will only be used
when one (or more) hoist in
each series is actually working.
The electric control switches,
which have been specially de-

signed, are connected with the
clutch fork levers of the hoists,

so that the starting of any hoist

is i)erformed by one operation.

1'he clutch forks are held in

position during the time the
hoists are lifting, and are
pulled out by springs imme-
diately the handles are re-

leased, so that no machinery
will be in motion luiless one
(or more) clutch is being held
in. Lowering is effected by
releasing band brakes normally
kept in position by springs,

and the control levers must be
held down during the whole
time of lowering as the springs
put the brakes on immediately
the lowering handles are re-

leased.

The cambrils are of the
double-rope type, so designed
that when the carcases carried
are split down the back, the
two sides automatically gravitate to a central position
ready for transference to the runway. The runway is

very substantially constructed, and of the twin-bar
type which requires no movable points, and there
are, therefore, no movable parts to get out of order.
The runway trolleys are fitted with ball bearings,

and have double hooks, which enable two sides of a
beast to be transferred from hoist to trolley at one
operation.

The whole of the drainage from the cattle dressing

hall will pass through a specially designed fat screen,

which will automatically remove the particles of fat

and deposit them in a receptacle provided for the pur-

pose. The screen is of iV-i"- mesh wire gauze, in the
form of an endless belt, placed at an angle of 3<) deg.

to the horizontal. The screen is driven by a motor,
and the particles of fat arrested and carried up on
the screen will be automatically swept by a rotary
brush into a portable rece|)tacle.

Two Lancashire boilers liave been installed to pro-

vide steam for the hot-water
supply for the i)iggery scalding
tanks and for power purposes.
Hot water is generated in a
Royle's calorifier placed in the
boiler-house, and is conveyed
to various points in the cattle,

.sheep and pig slaughter-halls

and tripery l\v a system of cir-

culating pipes.

The refrigerating plant con-

sists of a steam-driven ammo-
nia compressor and double-i>ipe
ammonia condenser located in

the engine-house, and the cold-

storage rooms are cooled by
circulating air with a motor
fan through a cooling battery
of galvanised plates cooled by
brine, which, together with the
brine cooler, will be placed in

a cold-storage building.

The digester for condemned
meat will be fed by steam from
the boilers, and the necessary
vacuum created by a water
ejector fed from the public
supply. The digester will not
only render the condemned
meat completely sterile, but
will enable the fat to be sepa-
rated, and leave the flesh and

bone in a condition suitable for manure.
The whole of the buildings, roads and passages are

lighted by electricity, and the current required, both
for lighting and power, is taken from the public supply
through a main switch-board located in the engine-
house.
The total cost of the abattoir and equipment has

amounted to £52,tK)0.

The buildings and many of the special appliances.

Pig Lairage, Belfast Abattoir.

such as power hoists, electric control switches, fat

screen. &c., have been designed by Mr. H. A. Cutler,
M.iNST.c.E., city surveyor, and the work has lieen

executed under his supervision by the following con-
tractors:

—

Buildintr-s—Messrs. H. & J. Martin. Limited, Bel-

fast.

Runways and general equipment—Messrs. The North
British Lifting and Moving Appliance Company, Glas-
gow,
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Lairape and other fittings, sates and railings -

Messrs. Musgrave & Co., Limited, Belfast.

Electric lighting and electric power supply—Messrs.

Craig & Paton, Belfast.

Steam and hot and cold water installation—Mr. A.

Sayers, Belfast.

Internal plumbing work to administrative block-
Messrs. John Bowling & Sons, Limited, Belfast.

Refritrerating planl^-Messrs. Arthur G. Enoch & Co.,

Limited, London.

Insulation to chill rooms—Messrs. James Eoger.son

&. Sons, Liverpool.

Electric clocks—:Messrs. Gibson & Co., Limited,

Belfast.

Furniture (administration block)—Messrs. J. C.

Mayrs & Co., Limited, Belfast.

Doors, locks and furniture—Messrs, Jas. Gibbons,
Wolverhampton.
Digester—Messrs. Ernest Scott & Co., Limited,

London.

Electric goods lift— Jfcs.srs. Smith, Major & Stevens.

Northampton.
PaintiuL' and disteniporing—Mr. Joseph M'iMaster,

Belfast.

MUNICIPAL TRAMWAYS ASSOCIATION.

ANNUAL CONFERENCE AT SHEFFIELD.

Some 3(X) members and delcL'ates are attending the

twelfth annual conference ot tlie Municipal Tramways
Association, which opened at Sheffield on Wednesday
under the presidency of Mr. A. R. Fearnley, general

manager of the corporation tramways. A civic wel-

come was extended to the visitors by the Lord Mayor
(Alderman S. Osborn) and by Councillor Bescoby,

chairnum of the Tramways Committee.

PRESIDENTIAL ADDRESS.
The president, in the course of his address, said that

many people liad made up their minds already that

electric street traction was going to have no longer

life than either the horse or steam tramway .systems

had ; motor enthusiasts, in fact, were promising tlieni

a shorter life. It was quite clear, at any rate, that the

leading municipalities intended still to control the

systems of traction, and it remains for them to see that

their sinking funds were in such a healthy state that
they were in a position to take advantage of any
change that might be advisable. The thirty-j'ear loan
periods which were granted when powers were obtained
in the early days might not, after all, turn out to be
the advantage which at that time they considered
them, seeing that, in many cases, all the available
balances were used for other than tramway purposes.

MOTOR AND TROLLEY VEHICLES.

The future of the motor 'bus was looming large in

the minds of most tramway operators, and he thought
there would be unanimity in support of the resolution
of Croydon, and the other boroughs in the metropolitan
area, urging legislation which would " place motor-
omnibus companies on terms of equality with regard
to public obligations with the municipal tramways in

the metropolitan area." To a number of municipali-
ties it was either a question of extension of their tram-
ways or substitution by the motor vehicle or trolley

car, and this was undoubtedly the most intere.sting

problem for the provinces. Besides the type of vehicle
to he u.sed, there was the all-important question of the
road—its construction and maintenance. His personal
view was that there were good types of motor and
trolley vehicles to be obtained, the carriage portion of
which, however, was somewhat crude and ugly, follow-
ing much too closely the line of the old horse 'bus, and
providing very limited acconnnodation when compared
with tramcars. Further, there are few roads in the pro-
vinces really suitable yet for such a vehicle. Itwas now,
in fact, more a problem of the road than the vehicle.
On the other hand, there was a large mileage of tram-
way permanent way which required, or would shortly
require, renewal. There, then, was an opportunity for
some authority to make an interesting and valuable
experiment by taking an existing tramway route, the
results of which were well known, and deciding that
the tramway service on this route should be experi-
mentally, if not permanently, withdrawn, and a suit-
able road surface be laid down, and motor 'buses or
trolley vehicles substituted for the cars. This would
provide residents in the district selected with (1) u
quiet-running vehicle. (2) the entire absence of tram-

way rail, and (3) the probability of a more frequent
.service, hut with less saloon or covered accommoda-
tion. It would also enable the road authority to pro-
vide an ideal surface for modern forms of traffic.

The total working expenses of 'buses should cer-

tainly not be more than the total tramway costs, and
although there was little likelihood of the motor 'bus
taking the place of the trauicar for heavy tratlic. great
imjjrovements were likely to be made in the jiresent

vehicles. He did not sujipose for a moment that we
should contiiuie long Uf-ing a gallon of petrol per 7\

miles run, and if this figure could be increased so that
it compared in a reasonable way with the cost of elec-

tric power per passenger carried, and home-produced
motor spirit obtained free of duty, consider;ilile im-
pettis would be given to the adoption of the motor
'bus in the provinces. On this point he regretted the
action of the London 'bus companies in declining to

luiblish the details of their working expenses. In
Sheflield, he said, 'buses were at work on four routes,
and a fifth route was to be opened next month, and if

the results were any criterion other municipalities
need not hesitate in experimenting too. Of course,
l)efore adopting such a chajige, trackless trolley cars
should have the consideration which thoy deserved.

MAINTENANCE OF TRAAIWAY TRACK PAVING.
The maintenance of tramway track paving as affected

by sec. 28 of the Tramways Act, 1870, was the subject
of a pai)er read at the afternoon session liy Councillor
W. 0. Fenton. Briefly, Mr. Fenton urged that the
conditions which obtained when the Act was passed
have radically changed; that the paving, wholly paid
for out of tramways, is worn down by other traffic,

such as motor wagons and motor 'buses, and al.so, of

course, by hors.' traffic ; and that, therefore, it was
unfair that tlie whole co.st of maintenance should fall

on tramways.
Alderman J. Trumble, of Croydon, said the question

.should be looked at from a wider point of view than
the respective interests of the tramways and highways
departments. As soon as they began to talk of con-

tributions by such undertakings as the London onmi-
bus companies they raised the question as to whether
business motor wagons ought not to be similarly

treated.

To this point Mr. W. J. Squires, of the London
County Council, replied later by saying that the differ-

ence lay in one being allowed to cater for the public
and the other not.

Mr. J. B. Hamilton, of Leeds, suggested that prac-
tical steps should be taken by the executive to get the
law revised in accordance with the altered circum-
stances of the times.
The conference was continued yesterday.

Automatic Control in Street Lighting For some
time the question of installing automatic controllers

throughout the city of Leeds has been in contempla-
tion, i)ut the Lighting Committee have po.stponed
action because of the consequent large displacement
of labour, and also on account of the initial outlay.

As opportunity arises the committee are adopting the
system, and there are now 170 controllers in Leeds.
An automatic apparatus, it is pointed out, would effect

a saving of .i;2,00(J a year in gas. It is also estimated
that there would be a saving of £400 a year on mantles.
By a universal adoption of the system the number of

lamplighters would be reduced from 160 to 70, and the
yearly saving in the cost of labour would amount to

C7,200. The initial expenditure on a complete auto-
matic installation would be £18,000, but the system
would entirely repay this outlay in a couple of years.

London Water Supply.—The annual report of the
Metropolitan Water Board states that the total

quantity of water supplied by the board during the
twelve months to ilarch 31st last was 86,248 million
gallons. Over 59 per cent of the board's total supply
was abstracted from the Thames. The daily average
quantity gauged at Teddington was 1,820'4 million
gallons, an increase of 301-0 million gallons com-
pared with 1911-12, and the daily average total

abstraction from the river was 144'5 million gallons.
Hence the daily average natural flow at Teddington
was 1,964'9 million gallons during the year, com-
pared with 1,6730 million gallons in 1911-12. The
total volume abstracted from the river was 52,726-7

million gallons, or 3,488'9 million gallons less than
in the previous year. From the Lea the abstraction
was approximately 22,500,000 gallons per day, and
gravel beds at Hanworth yielded 298-7 million gallons
during the twelve months.
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Law Notes.

Edited hy J. B. REIGNIER CONDKR, 11, Old J ewiy Cliambeis, E.G., Solicitor of the Supreme Court.

The Editor will be pleased to answer any questions afjecting

the practice of engineers and surveyors to local authorities.

Queries (which should be written legibly on foolscap paper,

on one side only) should be addressed to " The Law Editor,"

at the office of The Sdkvevok, accompanied by the writer's

name and address, but correspondents who do not wish their

names to be published should also furnish a " nom. dc

plume." Where necessary, copies of local .-ids or documents
referred to should be enclosed. All explanatory diagrams
must be drawn and lettered in black ink only, and in such
style as to be fit for direct reproduction

—

i.e., without
re-diawing or amendment. Unless these conditions
are complied with we connot underfoJce to reply to
queries.

Water Supply: Breaking up Stkeet : Sub>ide.n'Ce:

CoMPENS.VTioN.—A poiiit of coii-slderable importance

in connection with the laying of water pipe.s was de-

cided by the House of Lords in Harpur v. Stcaii'ia

( 'orpcrra'tiori (July 29th). The corporation, as the wat«r

autliority for their district, laid a main in a certain

highway at a point where it was raised above the level

of the adjoining land. The work w-as carried out to

the satisfaction of the highway surveyor, but some
months after it was finished a subsidence took place

in the portion of the road where the pipe was laid,

and the road authority had to spend £87 10s. in making

it cfood. The highway surveyor claimed compensation

before justices under sec. 28 of the Waterworks
Clauses Act, 1847, and the Divisional Court upheld

the claim, but the Court of Appeal reversed their de-

cision, holding that compensation was not recoverable

before' justices as " damages not specially provided

for " within the meaning of sec. 85 of the Act, but

could only be recovered by action ; also that the

damage in question was not damage done in the execu-

tion of the statutory powers. The House of Lords

affirmed the Court of Appeal on the ground that the

finding of the justices was not a finding that the

damage had been done by the corporation in the execu-

tion of their statutory powers within the meaning of

sec. 28, and further, that, tlie trench having been

filled in and the work passed by the surveyor, tliat

section was no longer applicable. In the opinion of

their lordships this was a case of land " injuriously

affected by the construction or maintenance of the

works " within sec. 6 of the Act, which makes the

undertakers liable to pay full compensation to the

owner or occupier of the land taken or used by them
for the purposes of their undertaking. But, the sum
claimed being more than £50, the justices had no

jurisdiction to hear the complaint.

Sewage Woeks : Faulty Cdlvert: Damage to

Land : Liability of Local Authority.—In licex v.

Tcnhij Corporation (Tenby County Court, August lolh)

the plaintiff, a farmer, claimed £32 15s. damages for

the flooding of 55 acres of his land. The plaintiff's

land adjoined the Riter River, which, at a certain

point, received the drainage of part of the town of

Tenby. From this point the river was carried through

a stone culvert, 1,100 ft. long, terminating in a wooden
trunk which was originally 600 ft. long, but was now-

only 480 ft. in length., the seaward end having been

carried away by the action of the tide. The culvert

was under ground, and about half the trunk was under
sand. Owing to the trunk having got choked, and the

wood of which it was composed having become rotten,

it was not sufficient to carry out the water and sewage,

wiiich flooded the plaintiff's land to a greater extent

than would have occurred had the trunk been kept in

proper repair. The stone culvert had been constructed

in 1863 by the riparian owners, and after its construc-

tion the land now occupied by the plaintiff and the

ilarsh-road were constantly flooded. To obviate this

the corporation tried to get the riparian owners to

continue the culvert seawards, but, the owners having
refused to do so, the corporation tliemselves, in 1876.

constructed the trunk, with the result tliat the flooding

was much diminished until it got out of repair. The
point of Law which the judge had to decide was
whether, seeing that the corporation were under no
oljligation to construct the wooden trunk, nevertheless,

having constructed it, they were liable to keeji it in

an efficient condition. His Honour held that, inas-

much as the corporation, of their own accord, and
presumably for purposes of their own, had made this

artificial watercourse, there was an obligation on them
in law to maintain it in such a manner that it should

not be injurious to the land on the banks of the

river. He gave judgment for the plaintiff for £27

with costs.

QUERIES AND REPLIES.

In oracr to avoid confusion querists are requested to use
distinctive wordi as noms de plume. The letter X, com-
binations such as X.y.Z., and words such as "engineer"
and " surveyor," should never be used.

By-laws ; Building on Open Space at Rear of
House.—" W. X. Y." writes: In an urban district

plans were deposited for the erection of a one-storey
building on the 15-ft. air space required by the by-
laws, at the rear of the house. The town council
approved the plan by 16 votes to 15, and the owner
proceeded with the erection. At the following
meeting of the town council the approval was re-

scinded on the ground that the corporation ought to
insist upon the by-laws being complied with. I

should be glad to know what proceedings can be
taken by the corporation, and in what form, to have
the building pulled down. Of course, the corporation
will have to pay the cost of erection and of the demo-
lition. Proceedings before the stipendiary magistrate
would probably be futile, as he would not be likely
to enforce a substantial comirming penalty in view
of the fact that the corporation approved the plans.

Inasmuch as the plan contravened the by-laws the council's
approval was illegal and inoperative (rabbicom v. King,
1899. 1 Q.B., 4«). It was held in that case that an
" approved " plan is a plan which has been lawfully
approved by a local authority, and not one which has
merely received their approval in fact. A logical result
of this decision appears to be that if the work was com-
menced within a month afer the plans were submitted, the
council could pull down the building, and recover the cost
from the builder or owner, under sec. 158 of the Public
Health Act, 1875. If. however, the work was not commenced
until after the expiration of the month, the only mode of
enforcing the by-law would be by an action in the name
of the Attorney-General for a mandatory injunction. See
Attorney-General v. .ls)!bo?ne i?c(Ton(i07i Ground Company
(1903, 1 Ch., 101).

Water Supply.—" Northumbria " writes: As in

most colliery districts, most of the houses in this dis-

trict are supplied with water from standpipes in the
back lane about 30 yds. apart. Few of the houses have
water taps within the house. Could the council,
" being satisfied on the report of their surveyor," &c..

enforce the provision of taps within the houses under
sec. 62, Public Health Act, 1875 ?

The powers of this section can be exercised where it

appears to the council, on the report of their surveyor, that
a house is without a proper supply of water. The question
is what is meant by a house being without a proper supply?
There do not appear to be any decisions on the point. But,
in my opi'iion, a house supplied by a stand-pipe outside is
" without a proper supply " in the natural sense of the
words.

Ditches ox Side op Rural District Roads.—
"J. B. W." writes: I should be much obliged if you
would let me know if, in your opinion, the adjoining
occupier of land can be compelled to clean out the

ditches on the sides of the roads in rural district that

are repairable by the inhabitants at large.

It is doubtful whether the occupier (unless he is also the
owner) can be compelled to clean out ditches. But a duty
exists on the part of the ou-ner to cleanse and sewer his own
ditches to such an extent as to prevent nuisance and
obstruction to passeng-ers. though he could not be compelled
to keep them cleansed merely for the purpose of taking the
water from the highway. See Copuall's " Law Relating to

Highways," ind Edition, page '276.

We have to draw the attention of querists to the

directions laid down for their guidance in regard

to the preparation of diagrams. Rough sketches

obviously cannot be made use of, and we should be

obliged if correspondents would therefore send only

carefully -prepared drawings, preferably about Sin.

in width, and without colouring or wash of any

description. Failure to observe these rules will

involve the risk of queries remaining unanswered.



September 26, 1913. AND COUNTY ENGINEER. 471

Institution of Municipal and County Engineers.
TOWN PLANNING CONFERENCE AT GREAT YARMOUTH.

The following paper was presented at the recent

town planning conference convened at Great

Yarmouth by the Institution of Municipal and
County Engineers, and, as will be seen, was dis-

cussed at considerable length.

CITIES BEAUTIFUL BY THE SE.A.

By John S. Brodie, m.inst.c.e.,

BornuKh Engineer, Blackpool.

From the very earliest stages of civilisation the

hygienic advantages derived from breathing ozone-

charged breezes from the ocean have be.en much
appreciated, and the next best experience to

—

" A life on the oceau wave,
A lionie on the rolling deep

"

has been found to be a more or less extended sojourn
by the seaside. The "excellency of the city of

Mount Carmel," referred to in the Scriptures,

appears to have been largely, if not entirely, because
it was "by the sea." Again, the ancient civilisa-

tions of Greece and Rome invariably built their

chief cities by the sea, and was not Old Camelot

—

" Built by oM kinoes, age after flge, so old,

The King himself had fears that it would fall,

So strange, and rii-h, and dim,"

situated by the " westering sea " ?

MODERN CITIES BY THE SEA.

It has been, however, only during the last hundred
years or so, and coincident with the growing
popular interest in hygiene, that towns have lieen

planned and built in close proximity to the sea,

for health and recreative purposes only, and not
in any degree for commercial uses. Blackpool,
Bournemouth, Brighton, Clacton, Eastbourne,
Southend, and other similar towns arc examples,
and it is to such towns, rather than of those other
seaside towns which have commenced their careers
from a business aspect, such as a navigable chan-
nel 01 a safe harbour, used primarily as a sea out-
let for inland produce and other business purposes,
and have developed, or tried to develop, a visitors'

quarter,- that the author wishes to devote this short
paper.
Hygienic and Railwaij Adrrtiitages.—The first and

most valuable asset to a seaside town, then, is the
sea breeze, and all plans made to lay out such a
town should keep this first requisite of success
always in view. The second essential condition for
a city beautiful by the sea is a pure and plentiful
water supply in constant service. The third condi-
tion is first-class railway facilities between the sea-
side town and the great centres of population. Tlie
fourth is low rates.

I'oUulion of ^ir.—All possible efforts should be
made to prevent any pollution of the pure sea
breezes. No smoke nuisance should, if possible,
be permitted, and only then such buildings as are
absolutely necessary, such as gas, electricity, refuse
destructor, and similar works, which should be
placed in such a position on the outskirts of the
town that the prevailing winds will carry their
fumes away.

Streets and Promenades.—T^hs streets should be laid
out of extra width (in no ca.se less than 100 ft.

between front main building lines) to those in a
commercial town, and trees should be planted
therein wherever it is possible to grow them, while
flower beds should be laid out in every available
plot of space or waste land, so that the eye can be
rested by way of change from seascape and road
surfaces. The paving of the .streets should be
noiseless, impervious, and pleasing in appearance,
and the streets should be kept perfectly clean, everi
if they have to be swept and watered every half-
hour.

Street lAffhlinfj.—Ihe lighting of the public streets
and promenades in a seaside resort is of the greatest
importance. All much-frequented thoroughfares
should be lighted at least to the "newspaper"
standard, as a minimum—that is, it should be pos-
sible for any person of ordinarily good» eyesight to
be able to read a newspaper easily and comfortably
ontinuously as he walks along the street.

Drainage.—The drainage system can only be of

one description—viz., tlio water-carriage system.
The sewers should be well planned, laid, and venti-
lated, and the sewage should be adequately treated
before being discharged into the sea in deep water,
at a jiroporly .selected point, so that it can always
be relied upon to be carried out to sea by the tidal

currents.

Divelllnr/s.~The dwelling-houses in the city beau-
tiful by the sea, being, by the very nature of things,
something of a caravansary, should be constructed
on the soundest hygienic principles, and should
be limited to the minimtun number per acre con-
sistent with economic practicability.

Transit.—Means of rapid, frequent, and cheap
transit, whether by means of tramways or other-
wise, should be provided.

Public Seats.—Seating accommodation, on as large
a scale as possible, sufficient for at least 10 per
cent of the maximum visiting jjopulation, quite
free from any irritating charges, should be provided
for weary pedestrians to rest themselves and enjoy
the beautiful breezes and sunshine to the fullest
extent.

Shelters.—Shelters, for refuge during inclement
weather, should be provided in abundance, and also
free of charge.

Conveniences.—Public sanitary conveniences, often
conspicuous only by their absence, should be pro-
vided wherever possible, in easily accessible but
unobtrusive positions, and at the minimum charges
(if any).

Sea Water Supj)li/.—Every seaside health resort
should have its own sea-water supply works, with
a regularly-planned network of distributing mains,
so that it may be practicable for every hotel, board-
ing, and ordinary dwelling-house to have, at a com-
paratively small cost, its own sea-water supply laid
on for bathing purposes, properly filtered.

Public Baths.—Covered-in and open-air sea and
fresh water swinmiing and other baths should also
be provided, so that the utmost advantage can be
taken of the bountiful and health-giving sea.

Surf Balhiiirj.—lhere is nothing in which, as it

appears to me, there is a greater scope for improve-
ment tlian in the facilities now available for sea
or surf batln'ng. The usual "bathing van" is a
relic of a barbarous past, and some arrangement
which shall be sanitary, safe, convenient, and
cheap is very much required in connection with
surf-bathing. It is distinctly an adverse reflection
upon those responsible that sea-bathing fatalities
are still i>ossihle in a well-regulated resort. In no
case should bathing be allowed unless a rescue boat
is in attendance, properly manned with a reliable
crew.

Sands.—The sands and foreshore, wherever they
are extensive, should be kept and maintained in
a perfectly clean condition, and, where not washed
by every tide, they should be scavenged and
cleansed as regularly as the streets.

Boating.—Boating is one of the most popular recrea-
tions at the seaside, and should be encouraged as
much as possible under proper regulations as to
the safety of the passengers.

Pecreations.—\i must be kept in mind that the
weary and jaded workers in inland towns, on
arriving at the seaside in search of bodily health
ajid recuperation, are also in need of mental recrea-
tion and change, so that the city beautiful must
inake provision for mind as well as body, by pro-
viding those mental aids to a mind not exactly
"diseased," but still much in want of "tuning up"
by pleasant and pleasure-giving entertainments,
good music, dancing, golfing, bowling', tennis, &e.,
so that those twin demons ennui and boredom
may be banished, and healthy occupations for the
niind, as well as health for the body, may go hand
in hand. The keynote for recreation by the seaside
should be "open-air" as far as possible. Of "course,
with our changeable climate and general weather
conditions, it w'ill not always be practicable to
follow out this ideal, but it should always be kept
in view. Inside recreations should undoubtedlv be
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piuvided, bill only liy way of supplementing tliose

out of doors.

It may be considered tbat the above suggestions

for cities beautiful by the sea savour too luueh of

the unattainable ideal, and have not been, nor can-

not be, fully realised in practice. The author's

reply to this" view is that only by formulating the

idea"l can the liighest reality be achieved in all

human enterprises, and that only by striving after

the best can our reasonable aspirations be satisfied.

DISCUSSION OF MR. BKODIE'S PAPER.

Mr. E. E. Matthews (Bridlington) moved a vote

of thanks to the author for his sliort but excellent

paper. Mr. Brodie had dealt with the subject in the

manner which was characteristic of him, and had

brought before them many things of great interest

for consideration. Those coming from seaside

towns would be more interested in the paper than

others from inland towns. With most that was in

the paper he quite agreed and fully endor.sed, but

there were one or two points which he could not

see eye to eye with the author of the paper. Mr.

Brodie, he thought very rightly, drew their atten-

tion to the fact that one of the principal things to

be considered in connection with a seaside town

must be the railway facilities. With that he heartily

agreed, and there was no better example of excellent

railway facilities to be found in the country than

in the case of Blackpool itself. He knew of no

seaside town that was better served from a railway

point of view, and just there might he say that,

while he was delighted to visit Yarmouth and see

many things which he greatly admired— especially

the sea fronts-he was bound to say he was very

much disappointed with the poor railway arrange-

ments—more particularly the railway stations ? He
considered neither of the two stations he had seen

at Yarmouth were worthy of a small town of 6,00U

population, let alone a county borough. That was
by the way. Mr. Brodie was quite right in his

oijinion in stating that railway advantages were an

important matter to consider. With regard to the

next clause, the pollution of the air, he had re-

cently come back from a town—a seaside town in

Scotland—and he saw the refuse destructor and
gasworks side by side on tlie sea front. What in

the w-orld induced the jieoide to build these objec-

tionable things on the sea front he did not know,
but he pointed out to the iirovost of the town they

should not put these things in the very liest part

of the town, but in some back street out of the way.

With regard to the planting of trees on the sea

front, he felt bound to congratulate that county
borough on the delightful shrubbery and gardens
one saw along the sea front. In his opinion it

should have been extended to the Wellington Pier,

and not stop where it does. He thought a great

attraction on the .sea front was these gardens. With
regard to drainage, Mr. Brodie suggested that in

seaside towns the sewage should be treated. He
did not think that it was necessary in every case.

In the tow'n lie represented there was no need to

treat the .sewage. The outfall ran well out. It vas
discharged in a place where it was carried away
by the tide. As to shelter accommodation, he
thought every seaside town should make ainiiie pro-

vision in that way. In some places there was ample
provision, in others it was very poor. He agreed
with Mr. Brodie that the antiquated bathing van
should be a thing of the past, and that the more
modem tent should take its place. In a little town
not -0 miles from there bathing tents w-ere not
alilowed on the seashore—only bathing vans. There
was one other point, and that was with regard to

entertainments. He thought it was the duty of the
authorities to cater not only for the body of the
visitor, but his mind; but the authorities should
not do this at a loss. They should not be allowed
to drop ,tl,OUt) a year of ratepayers' money in pio-
viding entertainment. It was far better that they
should let the concern to some outside firm, and
get £1,000 or so in that way.
Mr. E. J. Elpord (Southend-on-Sea) seconded the

vote of thanks to Mr. Brodie. He thought the
Blackpool Corporation were to be congratulated
upon having a borough engineer who carried
with him samples of the sunshine and the sea
breezes for which his town was so noted. On the
other hand he would like to sympathise with him
very sincerely on what he thought was one of his
greatest difficulties—the provision of trees by the

sea front. He considered trees were a yreat advan-

tage to any seaside town. The treatment of sewage
was a very tender subject with his corporation. He
would like to ask Mr. Brodie what standard of

purification they had at Blackpool. The standard

fixed for Southend by the House of Lords Committee
involved an expenditure of £160,000, so any infor-

mation they could get on that point would be very

much appreciated. With regard to works on the

sea fr^nt, he had some difficulty in Southend, and
it was worth the extra cost to construct their works
at the back of the town. Their sewage works were
put at the back of the town ; they carried the sewage
to the works, purified it, and brought it back again

to discharge into the sea. He felt it was to the

interest of a seaside town to keep the front abso-

lutely clear from works of this kind, and in the

end the corporation agreed to allow him to go up
the hill and down again. They took their sewage
right to the back of the town, and then brought it

back again to discharge it IJ miles below high-water
mark. With regard to the use of sea water, he took

it that where the water supply was in the hands
of a company, it would not be possible to use sea

water unless they had special powers, because the

water company had a monopoly of the supply.

Jlr. W. Harpdh (Cardiff) said, in reference to the

treatment of sewage, he was at variance with Mr.
Brodie's suggestion that the sewage should be ade-

quately treated before being discharged into the

sea. He agreed with the previous speakers that that

would depend upon the conditions under which it

could be discharged. Mr. Brodie was a little con-

tradictory in what he said, or rather he appeared
so to him. "The sewage should be adequately
treated before being discharged into the sea in deep
water, at a properly selected point, so that it can
always be relied upon to be carried out to .sea by
the tidal currents.' He contended if it could
always be relied upon to be carried out to sea by
the tidal currents that was suflicient, without the

necessity of treating it. If there was no fear of the

sewage being brought back on to the beach, why
should a town be put to the enormous cost of treat-

ing its sewage year after year. Take his case on
the Bristol Channel, where they had a rise and fall

of over 50 ft., with a current running 5 knots an
hour or more. Wi\y should they be put to the cost

of treating their sewage, which would be money
absolutely thrown away and wasted. He said in

the matter of sea outfalls statements of this kind
caused a good deal of mischief. They caused mis-

chief because in one particular place perhaps when
a town went to Parliament for a sewage .scheme very

stringent and costly conditions were imposed, as

Parliament had already done in the case of South-
end. Because that had been done in one case, or

on statements made to this effect in other cases,

they miglit have a claim that they should have
treatment in places wOiere the tidal currents and
the conditions were entirely different. In the ques-
tion of tliese tidal outfalls they could not lay down
a hard-and-fast rule which would apply to all places.

Everything would depend upon the conditions under
which they could discharge their sewage.

Mr. A. E. Collins (Norwich) said he would like

to emphasise what Mr. Harpur had said. Once he
was tlie surveyor to a seaside resort oi)posite to

Cardiff, and they discharged their sewage direct

into the Bristol Channel. He tried very often to

find whetlier it was doing any harm, and he cculd
never find any trace of harm. Of eour.se. it was
discharged a considerable distance away from the
bathing ground. It apjieared to him that liathing

in the surf and then dressing in a tent was not a

proper way of taking a sea bath. If at all possible
they should have a .screen, and have the advantages
of sun and air in dressing. It did not seem to him
that there was anything objectionable in showing
their head and shoulders. It would be cheajier,

and to his mind very much more pleasant than tlie

present method of bathing machines or tents.

Mr. G. Why.\tt (Grimsby) said at Grimsby he had
not got the i)!-oblem of sewage treatment because,
though lie was not on the sea, he was on the Huniber
estuary. The adjoining resort of Cleethorpes was
now constructing a sewage outfall at the south end
of their district. The Local Government Board
had not made the slightest suggestion of treatment
of the sewage. The scheme of the authority was to

construct a leservoir to hold and then discharge it

1 on the outgoing tide, sending it direct to the sea.
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Mr. A. J. Price (Lythani) said he regarded the

title of the paper as a little misleading, because if

they cut out the references to bathing, the pnper

might apply to any inland town. They could get

a scene of great beauty in the coiintry—often in .some

insanitary cottages—and certainly the Hampstead
Suburb residents did not seem to welcome a railway

running through their district. But certainly the

paper did cover most things at the seaside. With
regard to bathing vans, he thought they were all

agreed that they were hideous, and would be much
better replaced by bathing tents. The question of

parks and grass on the front w-as not the only thing.

Undoubtedly in Yarmouth they had made a \ery

great feature of it. In his opinion Yarmouth was
one of the finest fronts he had seen. He had been
very pleased with the way in which it was laid out.

But in most manufacturing towns they had a public

park. In Blackpool they bad been talking about a

park for years, but tliey always said :
" The

people who come here have parks; they do not want
parks, they want the sea." Tliey had a park in

Lytham. and it was one of the attractions of the

town. They had an open strip of ground for 2 miles

along the front. Mr. Brodie was now tryin^g to re-

move that reproach from Blackpool. He had just

made some very pretty greens on the front, and
they were very attractive. One of the greatest

attractions they could have on a sea front was
plenty of green. The sea outfall was a point

he had thought of a good deal. His opinion
of the question was that it was advisable

to screen the sewaj;e, to settle the sewage, and to

remove the sludge. When they had done that it

was sufficient in most seaside towns. The condi-

tions of Southend, of Blackpool, and of Brighton
were all different. At Southend they had a fishing

industry, and it was for the protection of the fishing

industry that ^Ir. Elford was compelled to go to an
expenditure of £160,000 for the treatment of sewage.

.\t Blackpool all that was done was to hold up the

sewage for a certain time and discharge an hour
after high water. At Brighton they discharged the

sewage 3 or 4 miles out of the town. He was putting
down a culvert at the west end of the town to store

the sewage, and hold it up there until an hour after

high water. The culvert would hold three or four

times the dry-w'eather flow. He thought that was
all that was required. So far as pollution was con-
cerned, tliey had had a commission on .sewage disposal.

One or two professors had taken samples of the
water and analysed it, but had found no trace of

sewage at all in the water of the Ribble estuary at

low tide, although his sewage was discharged li

miles up the river. Therefore he considered it was
not necessary to treat sewage as it had to be treated
in inland towns.

Mr. E. G. Mawbey (Leicester) said he was a nieni-

ber of the expert committee which was advising the
Association of Municipal Corporations on this ques-
tion. In the report of the Sewage Commission this
question of sea outfalls had received generous con-
sideration. He took it that Mr. Brodie, when he
talked of the sewage being adequately treated,

meant adequate according to local condition.?. The
Royal Commission had attached more importance
to the combined chemical condition of the w-ater
in which the effluent was discharged than the real

standard itself. WHierever they could work up to
their standard — and they could in a st;aside
town where there was a tremendous flow of
water— it was satisfactory. In some cases they might
have .screening, but he advised them to avoid sedi-
mentation tanks, because then they had the sludge
to deal with.

Alderman Bainbs (Stockton-on-Tees) said that
many towns which were spending thousands of
jiounds on their water-carried system of sewage
were polluting rivers, and in some places seaside
town.s. Then thousands of pounds were spent on
de.structors. which were not pleasant things to have
in a crowded district. The work of municipal engi-
neers was educational : they had to teach the public
a proper appreciation of their work, and to lead
them along right lines. They w^ere creating good
citizens in this way; and they were giving men
facilities to be useful in their day and generation.
Mr. H. W. Smith (Scnrborough) said he wLshed

to add his thanks to Mr. Brodie for the paper he
had given them. Mr. Brodie referred to the anti-
quated bathing machine. He had tried at Scar-

borough to send it off the beach as far as possible,

and had erected a number of bathing boxes, which

ihey let out at very cheap rates. They provided

in tliese boxes a .shower bath, by which lathers

coidd wash the salt out of their hair and the slack-

ness off their skin after they had a bathe. He hud
not tried them himself because he was not fond of

salt water. He was told they were good, and when
he said that he might add iie had received ncthing

from the Advertising Committee of Scarborough to

give it a puff. In talking of cities by the sea made
beautiful, he had the pleasure three or four years

ago to pay his first visit to Great Yarmouth. He
had heard and known of their president ever since

he was a little boy, and it was a great pleasure to

him to visit Yarmouth. He was accompanied by

one of their most progressive aldermen, and they

made a most thorough examination of all Mr.
Cockrill had done there. The thought then struck

him, Wliat must the place have looked like before

Mr. Cockrill got his hand on it? One appreciated

very much what Mr. Cockrill had done for the

front. He knew some of the difficulties of getting

plants to grow in the face of the north-east wind.

Mr. Cockrill had been particularly successful, and
had done marvels in beautifying what otherwise

would have been a very plain beach. With retard

to the remarks of Mr. Matthews as to entertainments,

he thought the ratepayers generally had very mixed
feelings on that matter, and personally he ivas rot

altogether sure that a corporation were the best

body to run entertainments. He had had seme
little experience in it. and he was not certain

that if the corporation provided the jilaces of enter-

tainment whether the actual running of them v/as

not better left in the hands of people who were

specialists in the work. With regard to the tieat-

ment of the sewage of a seaside town, he thought

every jilace must be left to settle that for itself.

It did not follow that it was necessary in all cgises.

They did not do it at Scarborough, and so far ss

he was concerned he had not received a single ccm-
plaint. Therefore he did not think the town wculd
be justified in going to the enormous expense of

treating the sewage.

Mr. E. B. Maetin (,Rotherhani) said from their

recent report the Royal Commission on Sewage Dis-

posal had largely reduced their requirements rela-

tive to turning sewage into rivers of large volume.
The last report had met with a storm of criticism,

but the Royal Commission had recognised that one

standard of sewage purification for all rivers was
inequitable. There was one point which all our

seaside resorts were short of, that w-as shelters for

lost children. Abroad he had seen notices on the

beach that lost children taken to the shelters wc uld

be cared for.

Mr. A. E. Nichols (Folkestone) said he i'greed

with the majority of the statements made by Mr.
Brodie; .some he would like to agree with, otheis he
did not agree with. The first thing that struck one in

the paper was the high ideal for street lighting. Mr.
Brodie suggested that they should have the streets

lighted so that any person of ordinarily good eye-

sight would be able to read a newspaper easily and
comfortably continuously as he walked along the

street. He would like to see that, but he was afraid

he would not live long enough. He did not know
that anyone could say that he had lighting of the

.streets which would give such results as that. As
to drainage, if one was happy enough to get the
sewage out to sea there was no need for much Ireal-

ment. They would notice, as Mr. Mawbey had
pointed out, that the paper only said as much treat-

ment as might be necessary. So far as transit was
concerned, there ought to be cheap transit. He did
not look upon tramways as things beautiful, and
if tramways could be kept out of a seaside town he
thought it would be much more beautiful. He
agreed that they were very useful, and especially
in the North, where the visitors to a town were
not so particular as they were in the South. As
regarded shelters, he agreed that the more shelters

they could have in the case of a storm the better.

There was one point as to sanitary conveniences.
He was afraid that conveniences for women were
not as much thouglit about as they ought to be.

As to bathing, they had a very satisfactory system
in Folkestone. Tliey had a screen some 7 ft. 6 in.

or 8 ft. high, which was put up in the mornirg and
taken down at night, and would accommodate 150
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people. Hundreds of people used that; Jt was veiy

much appreciated; had been seen by m^^y and

copied by many. At Folkestone they had not a

single baUung rnachine on the beach. They were

a little more up to dat« than some places. If they

could only attain the ideals of Mr. Brodie s paper

a lot of their seaside towns would be even better

than at present.

Mr O A. Bridges (Bognor) said, as a native of

die county of Norfolk, he wished to congratulate

the president on the high position he was placed

in With regard to entertainments, in Bognor they

used to run the pier, and it was an utter failure.

They sold it to a company, who had erected a

pavilion at a cost of £25,000, and had made a huge

success of it. They were taking £8,000 a jear.

Mr K J. S. Hahhis (Weymouth) asked whether

at Blackpool they had provided any bungalows on

the beach. It seemed to Mm in a seaside town

some sort of bungalow was absolutely necessary.

The visitors might live in a back street, and there

was nowhere for them to go. At Bournemouth

they had some very successful bungalows indeed.

He tried to introduce a scheme, and it resulted m
a town's meeting. They were afraid of these

bungalows being used for a purpose for which they

were not intended.

Mr F. Hall Smith (Sheringham) said they had

from 600 to 1,000 box tents on the beach. The

people bathed from these t«nts and practically Ined

in them. Sheringham without box tents would

be nothing. They found that lime trees grew very

well in the streets. People said that nothing but

poplars would grow, but with them limes did very

weR.
The vote of thanks having been passed,

Mr. Brodie, in reply, said he was very much
ol)liged to them for the very ample way in which

they* had discussed his paper, and he would try

and reply to the points raised very briefly. He was

especially obliged to Mr. Matthews for what he

had said. He agreed with him that adequate and

artistic stations were a sine qua non for a seaside re-

sort. They must remember that the visitors coming

into a town got their first impression from the

moment they emerged from the railway station, and

lie thought many of their towns entirely lost sight

of that fact. In Germany they bore that very

steadily in mind, and made the buildings and sur-

roundings of their railway stations very beautiful.

Take Cologne, where the municipality had spent an

enormous sum of money outside that great and

beautiful railway station of theirs. He agreed with

Mr. Matthews as to the great unwisdom shown by

some people in charge of seaside places where they

had put refuse destructors and gasworks on the

very best parts of their front. A good deal had

been said about words in his paper in Avhich he

said that sewage should be adequately treated.

He looked at that w-ord after he had written it, and

it did seem a little too strong for what he n.eant.

But there was treatment and treatment, and he did

not lay down there any standard of treatment or

method of treatment. But he did say this, that to

discharge actual sewage of all kinds would be found

more or less prejudicially to affect the foreshore.

What they did at Blackpool was to screen their

sewage liberally. They had two outfalls, and they

passed the sewage through a i-in. screen, and they

were going to pass it through a J-in. screen, so that no

floating solids could be blown back by the wind.

It was not the tide but the wind which caused it

to be blown back on to the foreshore and n ade it

look untidy. He thought it. would be found sooner

or later that in order to preserve the amenities of

tlieir foreshore they would llave to screen the sewage
in some form or another. It was not enough that

they were exonerated by the Sewage Commission.
Their objects and ideas went beyond that. They
had the prime object of keeping their foreshores

and sea fronts in an absolutely perfect condition.

With anything short of that they could not be con-

tent. Mr. Elford offered some very useful remarks
with regard to the fresh water monopoly and the

sea water supply. All he could say about that was
that the fresli water supply at Blackpool was not

their own. They were only the majority of a board
composed of four urban districts, though in that

sen.se it did- belong to them. Instead of having any
friction or opposition from the fresh water people,

thev had come to him over and over again whenever

there was a great run on the water at certain periods

of the year, and they looked to him and his inex-

haustible reservoir to lielp them out from time to

time. He quite agreed with Mr. Harpur as to the

disposal of sewage into a place like the Bristol

Channel. There he should say no treatment at all

was required. As regarded the open screens, it

appeared they actually had them in operation at

Folkestone. That answered Mr. Collins. They
must always remember in these days that there were

more people to be satisfied. What about the aero-

plane man sailing over? And it was only a question

of time when they would have aeroplane ladies.

He was glad to see Alderman Bainbridge there

again. Mr. Smith, of Scarborough, mentioned the

matter of entertainments for seaside places. Every

seaside place knew its own business best, and he

was not going to dogmatise about entertainments.

At Blackpool they did not provide entertainments

at all. They found any number of people ready

to do that. As the sea washed all their shore,

bungalows would be impracticable at Blackpool.

(To be concluded.)

EASTERN DISTRICT MEETING AT HOUNSLOW.

A most successful meeting of the Eastern District

was held on Saturday last at Hounslow, some forty

members attending the gathering.

At Hounslow Barracks Station the hon. district secre-

tary, Mr. J. A. Webb, had a motor 'bus in waiting

to convey the members to the new asphaltic macadam
works which are being carried out along the Bath road

by the County Council of Middlesex. This work is a

somewhat new departure in connection with road

formation and maintenance, and is the outcome of the

large amounts expended by that council in road ex-

periments during the j^ast five or six years.

At the present time a little over 5 miles of the Bath
road, in the County of Middlesex, is being treated with

an admixture of natural asphalt and silica sand, in

the proportions required by the specification of Mr.

H. T. Wakelam, the county engineer. The total capital

cost of the work (at 8s. per super, yard for the initial

laying plus 2s. spread over ten years for maintenance
charges) is £39,300. The road has been divided into

two lengths, and the work apportioned (under tender)

equally between the Limmer Asphalt Paving Company
and the Trinidad Lake Asphalt Company, under
guarantees for satisfactory maintenance and upkeep
for a period of ten years, over which pei"iod the cost

per yard per annum will be at the rate of Is.

The county engineer, Mr. Wakelam, has initiated

the work in the belief that an asphaltic material will

go far towards solving the problem of the difficulty

of road upkeep under modern traffic requirements.

Tlie members were afforded every opportunity of in-

specting the work in progress and witnessing the

methods of mixing. The bituminous bed for the re-

ception of the layer of pure asphalt and silica sand

is laid to a full thickness of 3 in. on the old granite

road surface (which is first of all lightly scarified and
rolled to formation), and consolidated by light and
heavy rollers, the asphaltic material then being laid.

The work has been in hand about ten weeks, and
tlie progress made in the period reflects credit on those

concerned.
Judging from the way the work is being carried out,

and having regard to the well-known lasting qualities

of asphalt under heavy traffic, it is considered that

most satisfactory results will be secured from the work
at a nominal rate of upkeep for the guaranteed period.

It is expected that the whole work will be practically

completed within the period of three calendar months
allowed for it. Five miles of resurfacing work in three

months is solnething of a record.

From the Bath road the members journeyed by
motor 'bus to the bridge crossing the Thames at

Walton. The villages of Harlingford, Poyle, Runny-
niede and Wraysbury were passed before entering the

town of Staines. In the last-named district some of

the best tar-painted roads it has been our lot to see

were traversed. After leaving Staines the picturesque

village of Laleham—where Dr. Arnold, the celebrated

master of Kugby school, once kept a preparatory school

—was passed, as w-as also the delightful neighbour-

hood of Shepperton, with its pleasure boats and river-

side bungalows, just before reaching Walton Bridge.

The latter structure is of the usual steel girder type.

The old timber decking of the bridge has recently

been removed, under Mr. Wakelam's supervision, to

make way for a new decking of steel troughing, at a
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cost of between £2,000 and £3,000. One-half of the
i>ridge has already been completed, and the other half
is now in hand. An object lesson of the result of

the use of timber decking and its effects on steelwork
was here seen.

Without enlarging upon the undesirability of using
timber for such a purpose the fact of the large reduc-
tion in the weight of the dead load of a structure ob-
tained by the use of steel decking with a wood-block
liaved carriageway surface is, in itself, sufficient to

warrant an adoption of the latter. To those who have
in view the use of timber, road ballast and metalling
lor the carriageway of a bridge, the soundest advice,
liL'rhaps, aft^r what was seen on Saturday last, is to
" think twice before doing it."

After leaving Walton Bridge the members proceederl
))y motor 'bus through Halliford, the old-world town
of Siinl)ury-on-Tliames, past the filtering beds and
piimiiing stations at Hampton-on-Thames (belonging
to the Metropolitan Water Board), by Hampton Court
and through Bushey Park to Teddington. If only for
the drive from Hampton-on-Thames past the " house-
lioat " village (with tlie lieautiful Tagg's Island and its

Continental-looking " Karsino " in the background),
and through the celelirated Chestnut Avenue of Bushey
Park, the visit was worth the time.

.\t Teddington Mrs. Wakelam, wife of the viee-presi-
ilent, was kind enough to invite the members and their
friends to tea at their residence, "Woodlawn." Sub-
.sequently, the members drove to the widening works
in connection with the bridge crossing the Thames at
Kingston, which are being carried out by the county
councils of Middlesex and Surrey. Parliamentary
l)0wers were obtained last session, and tenders were
invited for making the roadway of the bridge 35 ft.

wide, witli a 10-ft. sidewalk on each side, or 55 ft.

between the parapets. Subject to certain conditions
the contract has been awarded, at £64,2.50, to Messrs.
Scott A: Middleton, Victoria-street, London, and the
work will soon be begun.
Mr. Basil Mott, Westminster, is the consulting engi-

neer employed by the two counties for the work, in
collaboration with Mr. H. T. Wakelam, county eiigi-
neer and surveyor of Middlesex, and Mr. A. Dryland,
county surveyor of Surrey.

Sludging of Liquefication Tanks.—Information is
desired by " HazelJ " as to hydraulic head and fall
of sludge main in sludging of liquefication tanks by
gravitation, preferably in a small works with a dry-
weather flow of about 70,000 gallons.

AUXILIARY WATER SUPPLY FOR FIRE PROTECTION

EARTHQUAKE-PROOF SYSTEM.

In addition to a high-pressure pipe distribution

supply, which includes more than 70 miles of main,
an auxiliary water supply system is being installed

at San Francisco as a further safeguard. The reason
for this is that, owing to the breakdown of the old
water supply system, enormous damage occurred after

the great earthquake of 1906. It was therefore evident
that an earthquake-proof system ought to be provided
in view of the fact that the new high-pressure system
might conceivably fail at a critical moment in the
future.

RESERVOIRS.
Besides two fire boats for the protection of the water

front and shipping, a storage system, comprising a
series of cisterns specially designed to withstand
severe shock, is being constructed. The work is de-
scribed in a recent number of the Enginecriny Record
of New York. The underground cisterns are intended
for use only in case of serious damage to the high-
pressure pipe system.
Formerly, when San Francisco had no adequate

domestic distribution system, several underground
brick cisterns were constructed and used. These,
however, fell into disuse, and at the time of the fire

most of them were filled with debris instead of water,
and their positions were unknown. Since the fire

these have been repaired and will be re-used. The
new cisterns are made of reinforced concrete, and are
eighty-five in number. They are circular in plan,
and are built beneath the surface at street crossings,
their exact positions being indicated by a distinctive
type of pavement over them. Their inside diameter
averages 30 ft. The top and bottom are domed, the
rise of the top dome being 5 ft., with a 30-ft. span
or diameter, the rise of the inverted dome being 3 ft.

The maximum inside depth is 18 ft. 1 in., and the
average capacity is 75,000 gallons. The walls are 12 in.

thick, and the domes are 18 in. thick at the crown and
2 ft. 5 in. at the springing in the case of the roofs, and
18 in. thick at the crown and 2 ft. thick at the spring-
ing in the case of the floors. No fixed pipes for filling
and emptying are rigidly connected to the cisterns,
thus eliminating, should an earthquake occur, the dis-
rupting stress excited by a rigid connection upon the
concrete structure, which should thus vibrate as a
whole without injury. During the construction of one
of these cisterns a rain storm occurred v/hich caused
the tank to float, and to rise Oft. above its foundation.
After the water had been drained away the cistern was
found to be perfectly sound. This is taken as a satis-
factory proof of the trustworthiness of the cisterns
for the purpose for which they are designed.

PIPES.
" The same precaution which was taken in designing

the cisterns to provide for resistance to vibration was
exercised in designing the high-pressure distribution
system." Cast-iron pipe has been used throughout,
and is considered to be best for the purpo.se. In the
chert formations, and in the solid sand clay forma-
tions, it was found that the oscillation in the earth-
quake was not nearly so pronounced as in the flUed-in
area, which constitutes a considerable part of the
lower districts. Thus, a different type of joint was
considered desirable in each of these two classes of
ground. For solid ground a spigot and socket leaded
joint v.as chosen, while for the fllled-in area a double
spigot sleeve joint with steel sleeves was used. This
double-socket joint is capable of withstanding, without
excessive leakage or injury, twice the amount of
lateral distortion that the spigot and socket joint can
undergo. The standard joint for each case was de-
cided upon after an elaborate series of tests had been
made. The two types are illustrated in the Engineerlnij
Btfcurd. The socket is of great strength, and there are
double ring grooves to hold the lead in the interior
of the socket; otherwise there does not appear to be
any great difference between these and the ordinary
socket joint. Where it was necessary to lay pipes
with sockets pointing downhill, lead wool was iised.
In testing these mains the joints were left exposed,
and if the leakage amounted to more than -0055 gallons
per lineal foot of " pipe joint " in twenty minutes,
while water was being pumped in by a force pump,
the joints had to be recaulked. The mains used for a
head of from 600 ft. to 760 ft. were subjected to a lest
pressure of 450 lb. per square inch; this test pressure
wa.s lessened according to the working head <n the
main, the lowest test pressure being 150 lb. per square
inch.
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Assistants' and Students' Section.

Conducted uy SYDNEY G. TUKNER, assoc.m.ixst.c.e.

ill communications in regard to this page must be

addressed tn The Editor. St. Bride's House, 24 Bi-ide-laue,

Fleet-street, E.G. Envelopes must be marked ' Assistants

Section" in the top Icft-liand corner. Correspondents arc

invited to submit questions for consideration and answers

QUESTIONS.

This week answers are invited to the following

questions:—
346. Continuous Beams What is meant by the

three moments theorem as applied to beams ? Give

the proof of it as deduced from first principles ;
and

give examples showing how it is applied in actual

practice. (T. W. P., Bexhill-on-Sea.)

3»9. Centering for Bridge.—Give drawings with

dimensions of the centering required for a reinforced-

eoncrete arch bridge in one span over a stream 15 ft.

in width. Heidit from springing to soffit of arch is

10 ft.

350. Setting Out Tunnel A tunnel about 1 mile

in length is required to be constructed under a hill,

the sides of which slope gradual!}-. The centre line

of the tunnel is laid down on a large scale plan of

the site. How would j^ou proceed to set out the

centre line on the ground, and what means would
you employ to test the accuracy of the work as the

construction proceeds ? (T. W. P., BexhiU-on-Sea.)

351. Tip-Wagon. Give sketches showing the con-

struction of a tip wagon of about 2 cub. yds. capa-

city. Lownes.-; of sides would be convenient for

tilling. Gauge need not be considered, as track will

be made to suit the truck. (W. N. B., Xrw ZraianJ.)

352. Hydraulic Ram.—Describe and explain the

action of the hydraulic ram. What are the important

points to be borne in mind in designing such a ram,

and for what situations is the machine most suit-

able ? (T. W. P., Bexhill-on-Sia.)

[The editor Is at all times glad to hear from
readers who desire to submit questions regarding
matters of general interest, points of daily practice,
&c., for insertion in the " Assistants' and Students*
Section.*' Questions which arc published are taken
into consideration, as w/ell as other matter, in

awarding the Monthly Premium.]

REPLIES TO QUESTIONS.

347. Discharge of Water Main What amount of

water is a 7-in. cast-iron pipe capable of delivering

in the following circumstances ? The reservoir of

the adjoining authority from whom the water is

obtained is situated about 1} miles from my district.

Level above ordnance datum of top of water is

28U00. There is a 10-in. main laid from same to where
my district joins, and from this point there is a
7-in. main laid for a distance of 3-i miles. The
ordnance datum at the point of junction of the 7-in.

main is 230'00, and at point of discharge, from
observation taken, there is 97 ft. head. What is the
10-in. main capable of delivering to the 7-in. main,
and also what is the 7-in. main capable of delivering
at the outlet, 3i miles distant, per hour ? (Memo.)

This question involves two important formulie—
(1) The discharge of a pipe.

(2) Loss of head due to sudden contraction of

pipe.

(1) Hawkesley's formula for the discharL'e of a

: one uf tlio hest. G ^ v/IM!?pipe

Where
G = di.scharge in gallons per miiuite.
rf = diameter of pipe in inches,
/i^liead of water in feet.

L = length of pipe in yards.

(2) Loss of head due to sudden contraction is

obtained from formula

—

Loss of head = (-r— 1 l''^—

Where
a=area of large pipe.
i>= velocity of fJow in large pipe.
A = area of small pipe.

to the questions which appear. For the contributions con-
sidered to be the most meritorious, one or more premiums
m books uill be awarded monthly. Diagrams musi
be drawn to scale on separate sitcets, ready for
reproduction.

Loss of head due to bends should also Ijo con-

sidered, but the data in this question is not suffi-

cient for this.

(a) Find discharge from 10-iu. main.

Length of main = IJ m = 2640 yds.

Head = 28000 - 230-00 = 50ft.

Diameter of pipe = 10 in.

.
. u = \/sE!}I^

^ 2B4U = 6/84 galls, per miuute.

= 40,704 galls, per hour.

(2) Find loss of head. due to contraction of aiea.

625 galls.

Discharsre =

.:Vrea of pipe =

67S-4

I cubic ft

TT X 25- Sq. ft.

6-25

Velocity of discharge -

Now — = —

144

cubic ft. per second

ri7S-4 X 144

60 X 6-25 X IT X 25

3'o2 ft. per second

.-. Loss of head due to couiractiuu of ])ipe

V 41) / 2;/

= -18 ft.

(.o) Find discharge from 7-in. pipe.

.\s.>uming the total head on pipe

—

= 50 -H 97 = 147 ft.

Loss = -18 ft.

Actual head = 146S2 ft.

Length of main — Similes = 6160 ydfi.

Diameter of pipe = 7 in.

. „ . / (21)^ 146-82 ,,
. . u = A/ -i

—

i galls, per lumuteV 6160 ^ ^
= 350 galls, per minute
= 21,000 galls, per liour.

Thus 10
' Slaiu is cajiable of discharging to the 7

" main

40.7i>4 palls, per hour

7 ' Main is capable of discharging at outlet

21,000 galls, per hour.

(3) Should the 97 ft. be the Total head.

Then Useful head =96-82 ft.

And discharge of 7" main

V(21)' X 96-83

6160

= 253'3 galls, per minute.

= l5,lH8galls. per hour .

This would give 364,752 gallons per day, and at
2o gallons per head per day this wUl supply a
population of 14.590. (J. S., Hayes.)

Disclinrgc of 10" main.

Log 30 = 1-4771213

7-3856065
Lu'' 50 = 1-6989700

relocity in 10" main.

Log 60 = 1-7781 51
Log 6-25 = 0-795880
Log 25 = 1-39794<1

Log IT = 0-497151

Log 2640
9-U845765
3 4216-39

2)5-6629726

4-469122

Log 678-4 = 2-831468
Log 144 = 2- 158362

Lo!,' 678-4 = 2-8314863
4-989830

4 469122

-520708

Log 332
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Loss of Head due to Contraction

Log 3-32 = 0-52U38
2

Discharge of 7" mai

Log 21 =1-322219
5

1042276
Log 51 = 1-707570

6-6111 93

Log 146-82 = 2166726

2 749840 8-877821

Log 6160 = 3-789581

2) .=1-088240

Log 4!)= l-(i9il96

Log 64= l-8i6li-0

3496376 2-544120

2-749846
3-496376

= Log 350 galls.

1253470

= Log 18.

6-311095

Log 96-82=1 985965

1,760 yds.

3
«-5970C0

Log 6160= 3-789581

5,280
880

34 iiulL'S = 6,16uyds.

2) 4-807479

2-403789

= Log 253-3

348. House Drainage What are the chief argu-

ments I'or and against the use of the intercepting trap ?

(Student.)

The following are the chief arguments for and
against the use of the intercepting trap in 1 ouse

drains : They are noted from the report of the

Departmental Committee on Intercepting Traps,

tlie " Proceedings " of the Eoyal Sanitary Insti-

tute and of the Institute of Sanitary Engineers.

The principal and fundamental argument in

favour of tlie intercepting trap is that it prevents

the passage of sewer air into the house drain, and
therefore its access to the house itself.

As the w-ater seal of a good trap is not ahle to

withstand a greater pressure than about 2 oz. per

square inch, it would appear to be very probable

that the trap miglit be unsealed wlien any pre.ssure

occurred in the sewer due to sudden rise cf the

water. As, however, no sewerage system is abso-

lutely airtight, even wlien no means of ventilation

are purpo.sely provided, it has been found that

there is insufficient i^ressure under ordinary con-

ditions to force the seal. It may be taken there-

fore that usucdly the trap, when in proper order,

is effectual in fulfilling its chief object.

An incidental argument in favour of the trap

is that it prevents the passage of rats to the hcuse
drain from the sewer. This argument, however,
seems rather weak, as rats have been observed to

pass through the trap in both directions. Seme
argue that rats will only pass through when
chased or in a state of fear. On the whole, it

would ajipear that the trap does offer a check to

the passage of rats, even if it is not an ab.solute

l)reventive.

The arguments against the use of the intercejit-

ing trap are numerous, but they may he sum-
marised as follows:—

(1) It is an obstruction to the free flow of sewage.

(2) It is very liable to blockage.

(3) Liability of eye of raking arm to become dis-

placed.

(4) Total or occasional failure of the f;esh-air

inlet.

(5) It complicates the ventilation of sewers and
drains.

(1) The point sanitary engineers aim at in laying

drains and sewers is that they shall be self-

cleansing, and shall not have any depressions to

hold up sewage. The iilacing of an intercepting
trap in the drain is directly opposed to this ideal.

The trap always contains a certain amount of

sewage, which in many cases is in an advanced
state of decomposition. It is urged by some that

the turning of sewage in this state into the sowers
has a great bearing on the offensiveness cf sewer
air. On the other hand, .some argue that the addi-

tion to the bulk of sewage in the sewer of the con-

tents of a trap must have little effect, overlooking
the fact that the sewage flowing in the sewer may
at certain times be chiefly made up of such dis-

charges.

(2) The intercepting trap is very liable to become
blocked. The actual cause of the blocking is

sometimes difficult to discover, but it is yoncrally

L-onsidered to be due to brushes, cloths, nr dtlicr

articles not usually found in a drain. It has been
shown, however, by investigation that blockage
frequently occurs merely by an accunutlated mass
of paper and sludge. This liability to blockage
is looked upon as a powerful argiunent against the
trap, as if the Wock is not quite watertight the
stoppage may continue for weeks, or even months,
without being discovered, and during such time
solid matters will accumulate in the inspection
chamber and drains. Moreover, if the drains
happen to be leaky the subsoil may be saturated
with sewage, a state of affairs which is very bad
from all points of view-.

(3) The stopper in the raking arm of the tra])

may be displaced by a pressure of air in the sewer,
in which case it generally falls into the mouth of

the trap, and is often the direct cause of a block-

age. The chief point in this is the fact that once
the stopper is out free comnumication is opened
for air between sewer and drain, and the principal
object of the trap defeated.

(4) A fresh-air inlet is usually looked uiion as
necessary where an intercepting trap is used.
This inlet is generally terminated by a mica flap.

The fresh-air inlet is in a great many cases an
objectionable feature of the drainage system, as

the mica flap is a delicate affair and very liable

to derangement by various causes. If it is not
working properly it freely permits the escape of

drain air in a most undesirable position, frequently
close by or under windows.

(5) It is contended by opponents of the ii ter-

cepting trap that, were the trap abolished, venti-
lation of sewers and drains could be easily and
economically effected by considering each system
of house drains as a part of the main sewerage
system, each having a ventilating shaft that would
act as an outlet for sewer and drain air. The
.^ewers wordd thus be ventilated at more ijcints

than is usually possible when traps are .I'sed.

The crux of the whole question appears to be
whether sewer air is more dangerous than drain
air. From the evidence before the Departmental
Coimnittee it seems that the health of towns and
districts which are witlioiit intercejiting tinjis is

as good as in towns where the trap is enforced.
(I. AV. S., Clapham Junction.)

[Further replies to this question will be laiblished
ne.xt week.

—

Ed.]

The Ransome Pressure Filter.—The Kansome-
verMehr Machinery Company, Limited, have recently
received an order from the Crown Agents for the
Colonies for an installation of Ransome pressure filters

capable of treating 3,000,OOU gallons of water per day
of twenty-four hours.

The Motorist's Armamentarium.—At the Sanitary
Congress at Llandudno on September 9th, Sir James
Crichton-Browne dwelt on the dangers of contracting
lockjaw from road dust, and suggested that in future
days " the armamentarium of the well-appointed
car might include a tube of tetanus anti-toxin."

"We are very much afraid," says the C'l/clecar, "that
should we ever have to ask a cyclecarist to look to

his armamentarium we should contract the disease
on the spot."

New River Tercentenary.—On JMichaelmas Day the
New liiver will have completed three centuries of

useful work as the artilicial channel through which
over 1,000,000 Londoners are supplied with pure
water daily from the .springs of Chadwell and
.\mwell, in Hertfordshire, and from the Lea. The
work was undertaken in 1609 by Sir (then ilr.) Hu.ah
Middleton, citizen and goldsmith. There were great
rejoicings at New Eiver Head, Clerkenwell, when,
on September 29, 1613, the water was let into the

basin or re.servoir, which hitherto had been the site

of a ducking-pond. In 1619 the New River Company
was incorporated. Originally the property of the

New River was divided into seventy-two shares.

No dividend was paid until 1633, when £15 3s. 3d.

was paid upon each share. The original shares were
sold for £100 apiece. Before the purchase of the

undertaking by the Metropolitan Water Board the

original shares sold at anything between £8.5.000 and
£95,000. On more than one occasion an entire

advcntuier's sliarc sold for over £120,000.
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LOCAL GOVERNMENT BOARD INQUIRIES.

The Editor invites the co-operation of Suutevok readers

with a view to making the information oinen under this

head as complete and accurate as possible.

INQUIRIES HELD.

Bath T.C. (September 12th. Mr. M. K. North).—

CoUU for works o£ sewerage in and near Frome-roail,

Odd Down; £1,400 for the purchase of land in the

parish of Batheaston for purposes of tlie Batli water-

works undertakinsr. and £400 for the improvement of

the cattle market," Walcot-street.—With respect to the

proposed sewerage works, the city surveyor, Mr. 0. E.

Fortune, said the present .'system of draining was en-

tirely by cesspit. It was a district where buildiuL'

was 'increasing. There was no sew-er at the present

time. The various houses were served by one or two

mains, and this made the cesspit nuisance worse.

Bridlington T.C. (September 22nd. Mr. Thomas
Adams).—This was an inquiry into the application

of the town council for authority to prepare a town

planning scheme. The scheme was described by the

town clerk, Mr. A. E. Mathewman, and evidence v as

given by the borough surveyor, Mr. E. R. Matthews,

and members of the corporation. Mr. Y. G. Lloyd-

Greame opposed the scheme, stating that the land of

the Sew-erby estate included was purely agricultural

and not likely to be developed for a great number
of years. He opposed the application as the owner

of the estate south of Danes Dyke, which was in-

cluded in the scheme, and said the public had access

to the land now, and rambled all over it very much
at will. Others having been heard in opposition,

the town clerk, in reply, said the objections had been

formal rather than real or aggressive, and if the

scheme were authorised, he hoped that amicable
working betw'een the local authority and the owners
would result in a common advantage and to the

benefit of the community.

Carlisle T.C. (September 23rd. Mr. F. O.
Stanford).—.eS,034 for the extension of the plant at

tlie electricity works, £4,.300 for works in connection
with the installation of a high tension supply of

electricity to the outer areas of the city, £6.i)00 for

works of sewerage at Botcherby, Durran Hill, and
Harraby, and £300 for the provision of sanitary

conveniences at the Sands Cattle ^Market.—^Ir.

Pur.se, the engineer, said that since 1&)6 the elec-

tricity undertaking had been making a profit.. The
profit for the year ending March 31st. last amounted
to £1,510, and there had been carried forward £6.000

from a working balance. There was no opposition.

Devonport T.C. (September 11th. Mr. M. K.
North").—£1,035 for private street improvements.

—

The borough surveyor, Mr. J. F. Burns, stated that

the time had expired in each case, and the usual
notices not having been complied with, the corpora-
tion proposed to proceed with the execution of the
works, which would be let by iniblic tender. Allow-
ance had been made for the increased cost of mate-
rial, and it was anticipated that the cost would come
well within the estimate.

Durham T.C. (September 19th. Mr. W. M. Cross).—£1,500 further loan in respect of the sewage works.
—The expenditure is in connection with a scheme
for dealing with the sewage during heavy rainstorms.

Leyton U.D.C. (September 10th. Mr. P. M.
Ciosthwaite).—£2,505 for works of sewage disposal, and
£5,600 for purposes of tlie electricity undertaking.

—

It was stated that the first application was in respect
to the proposed inirchase of a tank for the sewerage
works. It was added that the council were negotiating
with a view to diverting the local sewage into the
London system. Tlie second loan was for the purchase
of turbine armatures and other equipment.

Macclesfield T.C. (September 2nd. Mr. P. M.
Crosthwaite).

—

lI:4,634 for street improvement and
.sewerage works.—The borough surveyor, Mr. C. W.
Stubbs, submitted details of the street" works proposed
to be carried out. In reply to a question bv the in-
spector, who asked why the streets had not been made
before this, the town clerk, Mr. F. E. Oldfield, stated
that the borough had no sewerage system prior to 1895.
and that was one of the reasons. He added that one
of the streets had been dedicated to the public use as
a highway since 1791. In the course of his examina-
tion of the plans, tlie inspector suggested several
minor alterations in the proposals, and"with regard to
the deep sewers, he said he thought the board" would
ask that they should be laid in concrete. While deal-

ing with the Bond-street sewer, the inspector made
inquiries as to the capacity of the sewage works, and
some details were supplied by Mr. Gaunt, manager of

the works. It was stated that the site of the works
was 59 7 acres in extent. The tanks and filters were
taken off that, and 35 acres were used for the filtration

of the tank effluent. The remainder was being u.sed

I'or sludge disposal.

Maidens and Coombe U.D.C. (September 23rd.

Major J. Stewart, e.e.).—£2,050 for the jmrpose of

extending the council offices. Among tho.<e present
were Messrs. H. Bailey, hon. architect to the

council, Mr. E. H. Jefles, surveyor, and A. T.

Hobbs, assistant surveyor. The council have pro-

visionally accepted the tender of Jlessrs. J. Smith
& Sons (Norwood), Limited, amounting to £2,050.

Padiham U.D.C. (September 12th. Major J.

Stewart).—,£560 for the construction of a new service

reservoir at Cavalier's Farm, North Town.—The sur-

veyor, Mr. J. Gregson, stated that the proposed ser-

vice reservoir would be 40 ft. by 40 ft. by 10 ft. deep,

and would have a holding capacity of 100,000 gallons.

It was now necessary to draw water in advance, and
200 to 300 houses were inconvenienced. They had
considered the advisability of duplicating the 12-in.

main, but that would cost £3,000.

Plymouth T.C. (September 10th. Mr. M. K.
North).—£5,000 for the extension of plant at the

electricity works, and sums amounting to .£2,010 for

works of private street improvement in Beechwood-
terrace, Brockley-road, and South View-terrace.

—

Mr. Okell, electrical engineer, said the lamp connec-
tions, which were estimated at 75,000, were now
109,000, and it was proposed to add another set of

1,000 kilowatts capacity. It was not proposed to ex-

tend the borders. The figures given were estimated.

Tenders for the new plant had been received, but
not considered. There was no reason to believ'e

the estimate would be exceeded, and he was satisfied

that the ijresent boiler capacity would be sufficient

to drive the new set. There w-as, however, space
to extend the boilers if necessary. The borough sur-

veyor (Mr. J. Paton) explained the nature of the
proposed street improvements.

Wigan T.C. (September 9th. Mr. T. C. Ekin).—
£6,700 for purposes of the electricity undertaking,
£8,2-34 for purposes of sewerage, and £3,200 for the pj-o-

vision of plant at the gasworks.—The inspector asked
what period of repayment was being asked for in re-

gard to the £6,700 for the electricity undertaking. The
town clerk, Mr. H. Tyrer: The period asked for is

thirty years; of course, we leave ourselves entirely in

the hands of the board, but we should be very glad
if the board would grant as long a term as possible.

The inspector: It is no use suggesting that you will

get anything like thirty years ; your generating plant
will be seventeen years. The town clerk said that on
the last occasion they got sixteen years. The in-

spector : And that is just about what you will get now ;

yuu will certainly not get more than seventeen years.

The town clerk pointed out that the loss on the elec-

tric undertaking liad lieen so great from time to time
that it w-as very difficult to meet the deficiency out
of one rate, and .sometimes it had been spread over
two or three years to make it a little lighter for the
ratepayers. With respect to the application for the
provision of gas plant, it was stated that the intention
was to duplicate the carburetted water gas plant.

APPLICATIONS FOR LO.ANS.

Blofield (Norfolk) R.D.C.— £7.'iO tor the erection of

four houses.

Brighton T.C.—£o,774 for street improvement.

Christchurch T.C.—£700 for surface-water drainage.

Cookstown R.D.C.—£300 for water supply works.

Dudley T.C.—£950 for King-street widening and
improvement, and £5.50 for road works.

Lutterworth R.D.C—£5,103 for the erection of

thirty liouses.

Mansfield T.C.—£3,000 for electricity purposes.

Maryport U.D.C.—£15,000 for the purposes of the

gas undertaking.

Ongar R.D.C.—£3,100 for a drainage scheme.

Poole T.C.—£300 for road widening, and £662 for

the Lilliput Hill improvement, and £3,146 for works
in Wallis Down-road, prior to its adoption as a main
road.
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LOANS SANCTIONED.

Bury T.C.—£11,000 for the clectricily iUHk'itakiiig,

;ind CI 1,126 for griiiiite paving.

Bushey U.D.G.—£2,500 for road improvenunt.

Dungannon U.D.G.—£600, sui^plemenlal loan for

artisans' dwellings.

Dursley R.D.C.--£7,892 for the erection of thirty-

eight workmen's dwellings.

Hanwell U.D.C.—£1,320 for street improvement
works.

Luton T.C.—£29,000 in respect of the electricity

undertaking.

Maidens and Coombe U.D.C. — £1,270 for a

destructor.

Martley R.D.C.—£3,.500 for sewage disposal works.

Middlesbrough T.C.— £670 for a bowling green.

Monmouthshire C.C.—£8,030 for the proposed new
Pentwyn school.

North Witchford R.D.C—£1,200 for water supply
purposes.

Poole T.C.—£750 for rebuilding the fish market.

St. Ives T.C.—£470 for pleasure grounds, and £2-50

for a fire brigade station.

Sedgefield R.D.C.—£5, .387 for municipal houses.

Southend T.C—£18,600 for the Western-parade
improvement scheme.

Swansea T.C.—£234 for school purposes.

Upton-on-Severn R.D.C.—£876 for providing four

cottages.

Watford U.D.C—£900 for the improvement of

Water Fields.

Wellington (Salop) U.D.C—£3,125 for a housing
scheme, and £4,700 for sewerage extension.

FORTHCOMING INQUIRIES.

SEPTEMBER. £
29.

—

Abingdon. For water supply purposes
(Mr. W. M. Cross) 1,000

29.

—

Darwen. For recreation ground pur-

poses (Mr. R. H. Bicknell) 700

.30.

—

Abingdon. For water supply purposes
(Mr. W. M. Cross) 2,800

30.

—

Alnwick. For water supply purposes
(Major G. E. Norton) 1,280

.30.

—

Bridlington. For sewerage, street,

depot, and other purposes (Mr. Edgar
Dudley) 6,900

30.

—

Burnley. For electricity purposes (Mr.
T. C. Ekin) 36,227

30.

—

Chepping Wycombe. For extension of

water main (Mr. W. O. E. Meade-King) 1,205

30.

—

Ellesmere Port. For the provision of

pleasure grounds (Mr. R. H. Bicknell) 3,140

30.

—

Llangefni. For lining the reservoir with
ferro-conci'ete (Mr. P. M. Crosthwaite) 425

30.

—

Turton. For main road improvement
(Major J. Stewart) 3,000

OCTOBER.
1.

—

Abingdon. For works of water supply
(Mr. W. M. Cross) 1.50

1.—Blackpool. For private street works
(Major J. Stewart) 7,470

1.

—

Conway. For works of sewerage and
water supply (Mr. P. M. Crosthwaite)... 432

1.—Failsworth. For the purchase of pro-

perty for baths and destructor purposes
(Mr. R. H. Bicknell) I,.j20

1.

—

Llanrwst. For water supply purposes
(iMr. P. M. Crosthwaite) .300

1.

—

Settle. For water supply purposes (Mr.
A. W. Brightmore) 2,250

1.

—

Whickham. For laying out new ceme-
tery (Major C. E. Norton) 5,300

2.

—

Birstall. For the provision of a depot
and refuse tip (Mr. Edgar Dudley) ... .300

2.

—

Buxton. For mineral baths improve-
ment (Mr. T. C. Ekin) 4,600

2.

—

Hawarden. For works of sewage disposal

(Mr. P. M. Crosthwaite) 1.000

-Runcorn. For private street works
(Major J. Stewart)

-Tyldesley. For works of sewerage (Mr.
A. W. Brightmore)

-Tynemouth. For the provision of

water filtration apparatus (Major C. E.

Norton)

-Accrington. For street extension works
(Major J. Stewart)

-Chesterfield. For road widening pur-
poses (Mr. Edgar Dudley)

-Middlesbrough. For street works and
the erection of a police station (Major
C. E. Norton)

-Rawtenstall. For the provision of public
conveniences (Mr. A. W. Brightmore)...

-Manchester. For the purpose of a town
planning scheme (Mr. Thomas Adams)

-Newcastle-upon-Tyne. For the provision

of a mortuary (Dr. R. A. Farrar)

£
!,.520

1,000

940

!,0.50

i,215

467

METALS FOR STRUCTURE.

MR. A. T. WALMISLEY AT THE BRITISH ASSOCIATION.

Mr. A. T. Walmisley, m.inst.c.e., was the reader of

a paper, entitled " Metals for Structure," in the

Engineering Section of the recent British Association

meeting at Birmingham.
Dealing with the perishability of metals, the author

pointed out that iron rust arising from damp was
greatly accelerated by the emission of sulphur fumes.

In iron and mild steel framework the action of rust

was most vigorous in thin isolated sections ; hence
plate girder work was less corrosive than lattice work,

while pieces of ii'on kept in a state of constant vibration

oxidised less rapidly than those that remained at

rest. Fresh water corroded wrought iron more rapidly

than cast iron, and malleable iron would rust more
quickly in moist air, but would resist salt water better

than cast iron, which was liable to become softened

and converted into plumbago, a chemical union
of carbon and iron. Steel was more easily oxidised

than wrought iron, and far more easily than cast iron.

Generally speaking, though the oxidation of steel

was faster than that of iron, it was more uniform,

and the corrosion of both iron and steel was more
rapid when partly wet and partly dry than when
wholly immersed in water or wholly exposed to the

air. He had found that nothing appeared to equal

black varnish as a protection of iron or steel against

corrosion in tidal waters. Galvanised iron sheets

were more used for roofs than any other metallic cover-

ing, and good thin iron well galvanised would last

longer than thicker sheets of inferior quality. The
sheets to be galvanised should be of B.B. Staffordshire

iron, or steel of equal quality, and the spelter should

contain 98 per cent of pure zinc. In laying a covering

of zinc it should not be laid on oak boarding, which

tended to hasten its decay. Dry deal was much
preferable.

The Buying of Two Brooms.—A notice on the door

of tlie town hall of Castelpanet-par-Realiiiont, in

South France, summons the members of the muni-

cipal council to a special meeting, says the Paris

correspondent of the Daihj Mail, with the following

agenda :
" Discussion of the mayor's report, on the

advisability of buying two brooms for the municipal

dustmen. Urgency voted. Ballot in person only.

Your pre.sence indispensable."

Irvine and District Water Supply.—As the result

of a recent visit of in.^pection to the two reservoirs,

the Irvine and District Water Board have resolved to

carry out important extensions with a view to increas-

ing the storage accommodation. These alterations and
extensions include the installation of a new service

pipe from the reservoir to the filters, and the laying
down of two new filters. Plans for these are at present
being prepared by the water superintendent, Mr. Gil-

bert Christie, and will be submitted to the boai-d for

approval. The proposed new pipe is to be 18 in. in

diameter, tapering to 15 in. It has also been decided

to extend the reservoir accommodation, and for this

purpose the board have appointed Mr. Morton, of

Messrs. Babtie, Shaw & Morton, Glasgow, to advise as

to whether it would be better to construct a third reser-

voir or to raise the present dam of the Caaf reservoir

with the view of increasing its holding capacity.
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Municipal Worl( in Progress and Projected.
IT invites the co-operation of Sdrveior readers with a view to making injormation given under this head

complete and accurate as possible.

The following are among the more important pro-

jerted works of which particulars appear below ;

Buildings— Goole £8,000, Newcastle - upon - Tyne,

Wandsworth 111,000; housing and town planning

—

Chelmsford £30,000 ; roads and materials—Erith ;

sewerage and sewage disposal—Hursley £9,.505, Sulton-

in-Ashtield ; water, gas and electricity — Billinge,

^Winchcombe £17,100. Particulars of other projected

works will be found on our " Local Government Board
Inriuiries " pages.

EiiiLOINGS.

Exeter T.C.—It is i)roposed to provide pavilions in

connection with the I\ybank dispensary, at an esti-

mated cost of £480.

Goole U.D.C.—Plans have been prepared by Mr.
K. l^;. I'elrh. of Loiidoi!, for new nuinicipal ofiice^, cou-

s.-lini; of a thiee-.storey liuilding, estimated to cost

>:.s,niii.

Kingston (Surrey) T.C.—The borough surveyor. Mr.
R. H. Clucas, has been authorised to prepare a

specification and invite tenders for flooring over the

swimming bath.

Lewisham B.C.—The borough surveyor, Mr. E. van
Putten, has prepared plans of the proposed tuber-

culosis dispensary at Ladywell, the cost of the building,

exclusive of fittings, being estimated at £1,000. The
council have approved the plans, and they will be

submitted to the Local Government Board for their

approval.

Loughborough T.C.—The borough surveyor, Mr.
A. H. Walker, has received instructions to prejjare

plans for a fii'e engine station, with caretaker's house,

stabling, and stores.

Newcastle-upon-Tyne T.C.—The proposal to rebuild

the town hall, at a cost of about £11X1,000, was again
discussed at the council meeting on ilonday. An
amendment that the consideration of the scheme
should be rejected until after the Estates and Property
Committee considered and reported on plans prepared
by the city surveyor, Mr, W, J, Steele, for recon.struc-

ting the present building, at a cost of about £3it,000,

was carried; but subsequently other amendments were
discussed, and as the original amendment was not car-

ried as a substantive motion, the proceedings W'ere

abortive.

Perth T.C.—It is proposed to purchase and recon-
struct the Mill-street baths and washhouses.

Wandsworth B.C.—The Baths Committee recommend
the council to build public baths at Balham, at an
estimated cost of £11,000.

Warrington T.C—The borough surveyor, Mr. A. M,
Ker, has received instructions to prepare a scheme for

the extension of the town hall,

HOUSSNQ AND TOWN PLA^ersiHC.

Blofield (Norfolk) R.D.C.—It has been agreed to
build four liouses in the parish of Acle. It is suggested
that the rent should be 3s. per week, the rates to be
payable by the tenant.

Busiiey U.D.C.—The surveyor, Mr. E. Ryder, and
the medical officer of health have been instructed to
prepare a joint report on the alleged scarcity of

cottages at small rentals.

Chelmsford T.C.—The council have sealed a contract
fur the erection of 106 working-class houses to com-
|iliU' a scheme of 142 houses. The total cost will b-
over £30,000.

Fermoy U.D.C.—It has been decided to build v.ork-
m.-n's dwellings, at an estimated cost of £8,400.

Wellington (Salop) U.D.C—In sanctioning a loan
of '::!,1-J.'') for providing workmen's liouses, the Local
Government Board pointed out that the rent-3s. Gd.
a week—appeared to be too low for the class of house
which it was proposed to erect, and intimated that,
having regard to the number of houses closed in the
di.strict. a further .scheme should be embarked upon.

PARKS AND OPEN SPACES.
Kingston (Surrey) T.C—In lieu of patching with

ordinary turf at an estimated cost of £30. one of the
corporation's bowling greens is to be laid with
Cumberland turf at an estimated cost of £160,

Liverpool T.C—The Parks and Gardens Committee
recommend the city council to purchase 120 acres of

land forming part of the Walton Hall estate, and
the Harthill estate at Allerton, comprising 32^ acres,

for the purpose of converting into recreation grounds.

Llanelly U.D.C. — Another bowling green and
additional tennis courts are to be provided, at an
estimated cost of about £.)00.

Selby U.D.C—The plans of the surveyor, Jlr.

R. B. M. Gray, have lieen adopted for laying out the

extension of the ])urk, the scheme including the pro-

>-ision of a .second l>o\vling sn-een, two tenuis courts,

,ind a children's iiiayt;rouiid.

Ventnor U.D.C.—The tender of Messrs. H. Ingram
,*c Sons, at jL^'iO. lias been accepted for the construc-

tion of the puiilic howling green, in accordance with
the plan of the surveyor, Mr. H. Hughes Oakes.

REFUSE COLLECTION AND DISPOSAL.

Camberwell B.C.—With respect to the complaint by
the Southwark Guardians of a nuisance and danger
to the health of the patients in their infirmary at East
Dulwicli-grove, owing to the handling of manure and
dust-bin rubbish at the council's depot at the adjacent
railway siding, the medical officer of health. Dr.

Ste.ens, has piesented a report to the Public Health
Committee in which he states that he has failed to

detect any smell from the depot that could be de-

scribed as a nuisance. He adds: "On the grass and
young shoots of the bushes and small trees that are
growing close to the infirmary wall there was no evi-

dence of dust, although I visited after several days'
dry weather and northerly winds. Further, when I

have been there I have seen members of the staff sit-

ting outside in the open air between the trucks and
the infirmary itself, apparently suffering no inconve-
nience. I have also been in the grounds of Constance-
road infirmary when the wind was blowing direct from
the dust carts and trucks to me, and, although I was
as close to the wall as possible, I coulcl detect no smell.

ore remains to consider the smell of the manure.
This is usually fairly strong in the immediate neigh-
bourhood of the trucks, where it is actually being
taken from tlie carts, weak round the foil trucks, while
in both cases it is practically non-existent at a further
distance." In the circumstances the committee recom-
mend the council to ask the Local Government Board
to hold an inquiry into the matter.

ROADS AND MATERIALS.
Barnstaple T.C—The tender of Mr. W. H.

Shaddock, Plymouth, at £621, has been accepted for

wood paving in High-street.

Blackpool T.C.—The borough surveyor, Mr. J. S.
Brodie, at a recent meeting of the Highways Com-
mittee, submitted a scheme for the construction of an
underground roadway from Gorton-street to Sher-
bourne-road. The committee instructed the surveyor
to negotiate with the railway company for the w-ork to
be carried out. The new roadway will open out a new
building district, in addition to meeting the conve-
nience of the residents, who have now to go round by
t!ic station to get info New-road.

Bradford T.C.—The corporation have instructed
ilessrs. P. W. Macvay & Co., civil engineers, 19 Old
Queen-street, Westminster, to prepare large scale
surveys of several main streets of the city.

Brighton T.C.—It has been agi-eed to sign a con-
tract with Tarmic. Limited, for work in Preston-road.

Camelford R.D.C—The surveyor, Mr. M. Wickett,
has received instructions to prepare estimates for im-
proving Trewarmett-hill, Tintagel, one scheme being
to fill in a valley and make the road straighter, the
other to widen the road at a dangerous bend. A coun-
cillor remarked that the former scheme would cost
£1,000.

Erith U.D.C—It is proposed to pave Pier-road with
wood, at an estunated cost of £900, and part of
Bexley-road with Rocmac, at an estimated cost of

£1,000.

Farnborough U.D.C—Concrete and stone kerbing
is to be constructed in various streets, at a cost of £217.

Faversham T.C.—The borough surveyor, Mr. S. P.
Andrews, has been asked to report on a proposal to
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lay down tar macadam on sections of London-road,
and Diinix on another section.

Kent C.C.—Part of the main road from Chatham to

Maidstcpiie is to be widened at an estimated cost of

£42;3.

Montgomery C.C.—It has been decided that instead
of inakini; the county snrvryor, Mr. G. A. Hutchiiis.
an allowance of £78 towards the wages of a chauffeiii-,

lie is to receive a consolidated allowance of £15U per
annum towards the maintenance and upkeep of a car
conditional ui)on the Education Committee contrihvi-

t'lu'j triO per annum.

Poole T.C.—The council have approved the estimate
of tile surveyor, Mr. S. J. Newman, at t300, for a

road widening scheme near Branksome Chine.

Portadown T.C.—The borough surveyor, Mr. V.'.

Wil.son, has been instructed to prepare a scheme for

repairing Bridge-street with tar macadam, and apjili-

cation is to be made to the Road Board for a grant
(if £l-w towards the cost of the work.

Swansea T.C.—The borough surveyor, Mr. G. Bell,

Ik'.s suliiiiittel to the Parliaraentary Committee an
amended .''clieme respecting- the proposed improvc-
inenls, exchange of hind, and 30-ft. roadway on the
I)roiiieiiade, near the South Dock.

Tutbury R.D.C.—Special inquiry is to be made with
respect to twelve dangerous corners, the improvement
of which is estimated to cost £oOO.

SEWERAGE AND SEWAGE DISPOSAL
Brixworth R.D.C.—The surveyor, Mr. A. Lewis, has

received instructions to prepare specifications of the

Cottesbrooke sewerage scheme, the cost of v/hich he
estimates at £2.50.

Faringdon R.D.C.—Plans have been prepared for a

drainage scheme for Longworth. at an estimated cost

of £2,2.50.

Hinderwell U.D.C.—The question of an improved
sewerage scheme and water supply is under considera-

tion, the Local Government Board having written once
more pressing the matter upon the attention of the

council.

Hursley R.D.C.—A sewerage scheme for Chandler's

Ford is to be carried out, at an estimated cost of

C9..m5.

Kingston (Surrey) T.C.—A Rees Roturbo electrically-

driven pump has been bought, at a cost of £191 10s..

to replace Ko. 2 steam pump at the sewage disposal

works.

St. Austell R.D.C.—Drainage work estimated to cost

£3-50 is to be carried out on the Poltair estate.

Sutton • in - Ashfield U.D.C—Messrs. Wilcox &
Raikes, BiiTiiingham. have been instructed to prepare

the necessary plans and estimates for altei-ing and
increasing the existing sewage works to meet the

requirements of a population of 30,000.

WATER. C%3, AND ELECTSECITY.

Billinge U.D.C.—It has been decided to construct

a reservoir with a capacity of 2,000,000 gallons.

Frinton U.D.C.—A seven years' contract has been
entered into with the Tendring Waterworks Company
fur public street lighting at £2 12s. for ordinary lamp,

and £6 18s. for special (all night) lamps.

Londonderry T.C.—It has oeen decided to complete
the scheme for pumping water from Burngallagh
river, w'hich was adopted two years ago, and after-

wards abandoned. Alderman Anderson, chairman
of the Water Committee, warned the corporation that

if nothing was done irantediately, and if the coming
winter was not exceptionally wet. the city would be

without water next June. Councillor Moorish said

it would be an industrial disaster if the city supply

ran short even for a day. It was explained that

.£2,600 would complete the scheme. The city sur-

veyor was directed to report on a larger scheme with

the object of settling the water question of the city

for a generation.

St. Pancras B.C.—The profits on the electricity

undertaking at the end of JNIarch last amounted to

£12,992. Of that sum £2,011(1 is written off capital

account, and the reserve fund now stands at £46,865.

or an amount equal to about 10 per cent of the

capital value of the undertaking. It is proposed to

devote an amount equal to l^d. rate to the relief of

the rates.

Stafford T.C.—The corporation, who recently pur-
chased the Penkridge Gasworks as a going concern.

in order to meet the increased demand at Penk-

ridge, liave installed a new liokler with a capacity

of eo.OCK) cull, ft., which at the present rate of con-

.-.uinption at Penkridge is equal to a six weeks' supply.

The gas is made at Stafford, and conveyed to Penk-
ridge. a distance of about 6 miles, by means of a

high-|iressure main.

Ulverston R.D.C.—It has been agreed to construct

a new reservoir for Backbarrow, at an estimated cost

of £7S0.

Winchcombe R.D.C.—The scheme adopted for obtain-

ing water for the supply of Cleeve Hill and other

districts is estimated to cost .£17,100.

MISCELLANEOUS.
Malmesbury T.C.—It has been decided to make use

in fiitiue of the fire l.rigade horses for scavenfring,

watering, and other team work.

Swansea T.C.—A committee has been authorised to

visit Southport for the purpose of inspecting the

artificial marine baths constructed on the foreshore of

that town, and report upon the desirability of con-

structing similar baths on the foreshore at Swansea.

FOR OTHER ADVERTISEMENTS
See End of Paper.

pOUNTY BOROUGH OF BIRKENHEAD^ The Corporation of Birkenhead invite ajij.lica-

tions for the position of Junior Engineering .\ssistant

in the Borough Engineer and Surveyor's Department,
at a commencing salary of £100 per annum.
Candidates must have had experience in a Muni-

cipal Engineer's Office, and be not less than 21

years nor more than 25 years of age.

Preference will be given to candidates who have
jjassed Studentship Examination of Institution of

Civil Engineers or similar examination.
Applications, in candidate's own handwriting,

stating age and experience, and accompanied by
copies of not more than three recent testimonials,

sealed and endorsed "Junior .Assistant, Surveyor's

Department," must be delivered at the. office of Mr.

Chas. Brownridge, m.inst.c.e.. Borough Engineer
and Surveyor. Town Hall, Birkenhead, by 12 noon
on Saturday, the 18th October. 1913.

Canvassing will be deemicd a disqualification.

Borough Engineer and Surveyor's Ofiice,

Town Hall,
Birkenhead.
September 24, 1913. (835)

npOTTENHAM URBAN DISTRICT COUNCIL.
-*- JUNIOR CLERK IN ENGINEER .\ND

SURVEYOR'S DEPARTMENT.
The Council invite applications, in candidate's

own handwriting, accompanied by three recent testi-

monials, for the above appointment.
Applications to be delivered to Mr. W. H. Prescott,

.M.INST.C.E., Engineer and Surveyor, Town Hall.

Tottenham, on or before the 10th proximo.
Commencing salary 223. 6d. per week. Applicants

to be not less than 18 years of age, and experienced

in shorthand at the rate of 90 words, and typewriting

at about 40 words a minute, and general office

routine.

Selected candidates will be required to undergo a

test in these subjects.

E. CROWNE,
Clerk of the Council.

September 25, 1913. (S37i

SANDGATE URBAN DISTRICT COUNCIL.
WATERWORKS.

The Council invite Tenders for the Supply of

alxnit 3,300 yards of 6-in. Cast-iron Water Main in

9-tt. or 12-ft. lengths, and Specials.

Particulars and Forms of Tender, to be obtained
from Mr. Chas. J. Conquest, the Council's Engineer.
Council Offices, Sandgate.
Tenders, endorsed " Iron Pipes," must reach the

undersigned not later than noon on Tuesday, October
7th. 1913.

The Council do not bind themselves to accejit the

lowest or anv Tender.
Dated 24th" September, 1913.

J. SHERA ATKINSON,
(R36) Clerk to the Council.
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PERSONAL.

Mr. S. E. Drake, surveyor to the Leatlierhead

Urban District Council, has been granted an increase

of salary.

Mr. A. Goldfinch, surveyor to the Whitstable Urban

District Council, is, we regret to learn, seriously

indisposed.

Mr. John Williams, who has been surveyor and sani-

tary inspector to the Llangollen Rural District Council,

has resigned.

Mr. C. Whitworth, of Melton Mowbray, has been

appointed surveyor and inspector to the Spilsby Rural

District Council.

Mr. S. Douglas, surveyor and inspector to the

Kenilworth Urban District Council, has had his salary

increased by £-10 per annum.

Mr. Henry Hey, New Mill, has been appointed work-

ing surveyor and inspector of nuisances to the Huns-
worth Urban District Council.

Mr. W. Moses, of Nelson, has been appointed assist-

ant surveyor to the Halifax Corporation at a com-

mencing salary of £150 per annum.

Mr. E. W. Hindhaugh, surveyor to the Ham
Urban District Council, has been voted an honora-

rium of £20 for special work in connection with the

town planning scheme.

Mr. Albert Croucher, surveyor to the Cuckfield

Urban District Council, is recovering from an illness

caused by being overcome by gas fumes while en-

gaged in testing drains.

Mr. D. H. Eobb, highways and bridges surveyor

to the Machars District Committee of Wigtownshire
County Council, has had his salary increased from

£300 to £350 per annum.

Mr. G. W. Westgarth, surveyor and inspector.

Western District, to the Lanchester Rural District

Council, has received an allowance of £20 per annum
towards the upkeep of his motor cycle.

Mr. C. F. Gettings is in future to be officially desig-

nated " county surveyor " of Worcestershire, instead

of " covmty road surveyor," and Mr. A. V. Eowe will

be known as " acting county architect," instead of

" acting county surveyor."

Mr. E. H. Clucas, the borough surveyor of Kingston
(Surrey), has been appointed as one of the corpora-

tion's representatives to attend the forthcoming
conference of local authorities and others interested

in the improvement of arterial road communication
in Greater London.

Mr. H. Jepson, of Rochdale, was on Monday
appointed as assistant to Mr. R. H. Clucas, the

borough surveyor of Kingston (Surrey), at a salary

of £90 per annum, in succession to Mr. W. B. Crouch,
who has been appointed assistant surveyor to the

Surbiton Urban District Council.

Prof. Logan Waller Page, director of the United
States Office of Public Roads, is one of the number
of distinguished road engineering authorities who
will submit papers to the third American Road
Congress, which opened at Detroit, Michigan, on
Saturday, and is to extend to October 4th. His con-
tribution will deal with " The Selection of Road
Materials."

A NATIONAL GAS CONGRESS AND EXHIBITION

IN LONDON.

Croydon Motor Relief Road.—Regarding the
proffered contribution of the Ecclesiastical Commis-
sioners to the proposed motor relief road scheme at
Croydon as insufficient, the Local Government Board
have arranged a conference between the commissioners
and the Croydon Town Council. The latter body has
offered £30,000 towards the total cost^£60,000—and the
Ecclesiastical Commissioners £5,500 in addition to the
land required.

Withernsea Municipal Buildings Burned.—The
Witliernsea municipal buildings were found on fire
early on Tuesday morning and were gutted. The
flames spread to adjoining shops and houses. When
the fire was discovered the door of the local fire station
was locked, and the key missing. An entrance had to
be effected through a window, and the doors burst
open before the engine could be got out. A number
of valuable plans and rate books were destroyed in
the outbreak. There is a suspicion that the fire was
the work of incendiaries.

In 1912 the gas industry entered upon its second

century, and this year the Institution of Gas Engi-

neers is celebrating its jubilee. It has. therefore,

been felt by the representative heads of the industry

that the holding of a great National Gas Congress

and Exhibition in the Metropolis would be a fitting

and practical way of marking these two events in

the history of science, commerce and public service.

Such a congress is to be held at Shepherd's Bush,
London, throughout the whole of next month—to be

exact, from the first day of October to the first day
of November, both included. The congress has been

organised by a joint committee, representing the

Institution of Gas Engineers, the Society of British

Gas Industries, the British Commercial Gas Asso-

ciation, and the municipal and private gas under-

takings of the United Kingdom, for the purpose of

demonstrating the numerous ways in which the com-
bined efforts of the gas industry can aid in solving

efficiently and economically many urgent problems
relating to national health and physique, personal

hygiene, the housing of the working classes, the

better feeding of the working classes, and the puri-

fication of the air of our cities by the abatement of

the smoke nuisance, the hygienic and economic
aspects of good and bad illumination, the ventilation

of buildings, technical and vocational education, the

relations between employer and employed, the con-

servation of the nataonal coal supply, and other

aspects of household and industrial science, art and
finance.

The majority of the leading gas undertakings, both

companies and corporations, as well as the repre-

sentative manufacturers connected with the ii dustry
throughout the United Kingdom, have agreed to

combine to support the congress and exhibition,

financially and by personal service, upon a co-

ordinated scheme which upon the exhibition side

will enable an entire departure to be made from the
usual plan of one connected in any way with trade

or commerce.
The advantages and uses of gas will be presented

on altogether novel lines, which will appeal to the

public in an attractive and forcible manner, and o:i

a scale never before attempted. To this end the
scheme of the exhibition will, in addition to general
exhibits relating to the manufacture, testing and
distribution of gas, comprise suites of model fur-

nished rooms, including almost every txT^e of

domestic apartment—^living rooms, halls, bedrooms,
nurseries, bath-rooms, kitchens, pantries, and so on,
to suit a variety of purses and tastes—schoolrooms,
hospital wards, hotel and institution kitchens,
laboratories, and other rooms for special purposes,
fitted up with the most efficient and economical gas
appliances for lighting, heating, cooking, hot-water
supply and power purposes ; there will also be model
workships, which will afford opportunities for show-
ing the many applications of gas to indtistriaJ pm--
poses. Trained assistants wiU be in attendance to

give expert information (unbiassed as between one
manufacturer and another) on all questions re':atfng

to the use of gas.

In addition to a co-ordinated exhibition of furnished
model rooms, space will be devoted to special ex-
hibits related to hygienic and scientific lighting,
cooking, hot-water sui^ply, heating of premises, in-

dustrial heating, and motive jiower; to the raw n^ate-
rials used in gas manufacture, to the preparation
and uses of residual products, to the application of

scientific a]iparatus, and to engineering in relation
to gas manufacture, gas distribution and gas n-ea-
surement, as well as office aj)pliances and salesman-
ship contrivances especially useful to the gas
manager.
Throughout the congress month conferences will

be arranged between the administrators of gas
undertakings and the educational, medical and sani-
tary authorities, employers of labour and social

economists. There will also be a conference of

medical and sanitary authorities to discuss the
hygienic aspect of gas for lighting, heating, cocking,
and ventilation : a conference of educational autho-
rities to discuss the lighting heating, and ventilation
of schools ; and a conference on the science of

illumination, to discuss the principles of scientific

illumination in their relation to the use of gas for
lighting.
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Third International Road Congress.
WATER-BOUND BROKEN STONE ROADS.

Communication No. 3 ha.s lieen given ilie oflieial

title " Construction of Water-bound Macadami.^ed
Roads," but some of the eight papers suljinitted deal

to a large extent with methods of maintenance. The
reports show that there have been advances of some
importance in this, at present the chief, part of

highway work, and a better understanding of the

relative importance of different methods of con-

struction and maintenance and of different kinds of

materials is clearly increasing the value of the expert
management of such roads. On the other hand, the
absolute value of a particular method or material has
in some cases been increa.sed by better knowledge of

the conditions under which it should be applied.

AUSTRIA.
Z. VTTTAE, K.K. Oberingenieur, Bruneck, Tyrol.

This paper is a monograph on " The Patch System
of Road Maintenance, its Application and Advan-
tages," and the author is a strong believer in the
eflEiciency and economy of this system, which he
advocates as one to be employed of itself, as far as
possible, and in combination with such general rolled
repairs as may be necessary. At the same time he
fairly states some of the advantages of the latter

method of renewing the road crust. One of the chief
advantages claimed for the patch system is its

economy, and the author states that in his country
the cost of general rolled repair.-; is much higher than
that of patch repairs, the difference being as great
as 60 per cent in Bohemia and Baden. He seems to
consider that the system of road repairs occupies a
relatively small field in conditions intermediate
between those in which patch repair may predomi-
nate and those in which some kind of pavement is

necessary. The introduction of systematic road
maintenance by general rolled repairs may, he con-
siders, be rational under some conditions, if these
conditions allow of the surfacings lasting from four
to five years. But the " covering system," as he
calls it, will never be able to satisfy ail requirements
on the country road where the patching system will
remain the most important and rational method. It
is clear that the conditions of which the author has
experience are very different from fho.se of populous
English counties: on the other hand, they are
doubtless similar to those of many parts of the
British Empire, and some parts, perhaps, of the
British Isles. The subject is handled in a capable
manner, the author's observations being of con-
siderable interest, whatever view be taken of his
definite conclusions as to the values of different
methods. A method of patching recommended as
-suitable for certain cases is to connect the patches
proper by " long drawn surfaces of metalling of con-
siderable size, which often extend over half or the
whole of the wheelway. ..." In places where the
differences in the amount of wear are not great and
are mainly in the central strip, a width about 3
metres may be wholly covered with i.ictal of tlie
variable depth necessary—as is often done in
secondary and by roads of the United Kingdom.
The patch system, besides being economical of mate-
rial, lends itself to the use of cheap local stone. In
the Tyrol there are 1,700 kilometres of Imperial
roads, only 4 per cent of them being repaired on the
oovermg sy.stem, and for the most part these road.-;
are maintained with relatively cheap materials, such
as dolomite, pit gravel, and river stone, the results
being satisfactory. It must not be overlooked that
this IS a mountainou,-; district.

BELGIUM.
A. COENET, Ingenleur-en-Chef. Directeur des Fonts et

Cnaussees, Liege.

This report is mainly on " Roads Bound with Pul-
verised Slag Concrete," the author having had con-
siderable experience with this material, the emplov-
ment of which practically produces a concrete road
crust, the construction of "a monolithic slab which
cannot get out of shape, and is not subject to crack-
ing being the object aimed at. Concrete made with
cement and sand is costly and not easily handledand experiments were therefore made with a mortar
composed of pulverised slag, lime and cement,
these trials were successful, and "it is now decided

to muUe general use of it lor the construction and
maintenance of all the roads under our department."
In Belgium there are forty blast furnaces, producing
2.00U.UOO cul>ic metres of slag annually, for which
there is practically no market. The best proportion
for the matrix is 10 parts by volume of pulverised
slag, 2 parts of slaked lime, and 1 part of slow-setting
cement. The concrete is made in a mechanical
mixer, with about 55 gallons of water per cubic
metre of concrete. The lime makes the mixture
somewhat more manageable, and the cement gives
strength and initial binding qualities. The slag
costs, on the spot, about 3s. 5d. per cubic yard, the
lime alwjut 5s. per cubic yard, and the cement 21s. 5d.
per cubic yard. The cost of a cubic metre of the
mortar, including about 2s. for water, mixing, &c.,
is about 12s., or 9s. 2d. per cubic yard. The quantity
of mortar used is enough to spread to a depth of
about 1 in., and the cost per square metre, including
rolling, IS about 8Jd., against 4id. in the case of
ordinary binder. During 1912 up to October 31st
about 430,000 square metres of surfacing had been
done with this slag mortar as binder in the province
of Liege. A foundation course about 6 in. deep
costs alxiut Is. 7d. per square metre, or Is. 4d. per
square yard. The durability of .such road crusts
under motor traffic has not yet been fully tested, but
they are regarded as very superior to ordinary water-
bound crusts.

UNITED STATES.
A. N. JOHNSON. State Engineer, Illinois Highway

Commission.

This report is on " Concrete Road Construction."
The author points out that in making a concrete
pavement there are involved certain principles quite
different from those entering into the design of most
other pavements. Owing to lack of resiliency,
stresses under traffic are high, and it is necessary
to make provision for temperature changes. The
concrete should be as uniform as possible, and to
avoid settlement the closest attention must be paid
to drainage. Joints must be provided, but each is
a source of weakness, and they should be as few as
possible. Transverse joints should not be at right
angles; CO deg. with the centre line of the road has
been found .suitable. Tlie author advocates the use
of a strong concrete, the mortar r;ch in cement and
the concrete rich in mortar. He recommends a
l:2:3i mixture. A foundation course of a leaner
mixture is economicaJ, but unless the top layer can
be deposited simultaneously it is better to make the
crust of a uniform mixture, all put down at once.
A thickness of Gin. to 8 in. is regarded as sufficient
for most cases. On roads 20 ft. to 24 ft. -viide the
thickness may be 8 in. at the centre and 6 in. at the
sides. A few years ago this recommendation would
probably have seemed reasonable enough to most
British surveyors, but, owing to the attention which
has been given to the subject in The Surveyor, it
will now be generally recognised that for the same
average tliickness it would be better to reverse the
arrangement and to make the edges 8 in. and the
middle 6 in.

FRANCE.
CH. LELIEVKB. Agent Vo.ver Honoraire. Professor of

the School of Public Works, Paris.
and A. PONS, Agent Voyer, Montpellier.

In contrast with some of the papers in this group,
the French report deals with the subject generally,
according to the programme. The first part is by
Mr. Lelievre and the remainder by Mr. Pons.
The usefulness of the study is of the first order,

it is pointed out, since, outside built-on areas, more
than nine-tenths of the roads are of this character.
The following significant statement should be spe-
cially noted :

" The more one examines in the past
the successive changes which have been made in the
construction of metalled roads, the more one is
struck by the application of dimensions more and
more reduced in the inverse proixirtion to the
growth of requirements." This has certainly been
the case in some parts of the United Kingdom. The
author urges the necessity of making thefoundation
course or strength crust sufficiently strong in itself,
and points to the good behaviour of Tresaguet's
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roads, which liave stood well even when the wearing

layer has almost disappeared. "Whatever method be

adopted for giving support to the wearing crust it

must at the same time secure the drainage of the

subsoil. Stone foundations are therefore joined to

side ditclies or underground drains by means of

stonework or pipes placed at intervals. Eeference

is made to stone suitable for roads with various de-

grees of traffic intensity. Calcareous stones provide

an excellent travelling surface for roads with light

traffic, but owing to their tendency to liisintegrate

with frost they are usually employed in the lower

courses of roads with crusts of more than one mate-

rial. Stone for roadwork is best used when fresh

from the quarry, and it loses useful properties by

exposure to the atmosphere. A size of 2-4 in., in all

directions, is recommended for hard road n.etul, and

2-75 in. for stones which are liable to crumble. In

some places 2-75-in. stone is preferred for the lower

course (or a larger stone'), and 2-in. or 1-6-in. stone

for the upper course. Sizes up to 3 in. may be used

for roads travelled by heavy industrial vehicles.

Breaking in the heap is better than machine break-

ing, which produces more splinters and flakes, while

the' residue of machine-broken stone may approach

one-third of the volume, against about a twelfth for

liand-broken stone. The compression in tli.^ ci usher

.-ieems also to cause molecular breakdown. Never-

theless, owing to lack of sufficient labour, mechani-

cally broken stone is almost generally used.

We now come to the portion of the report written

by Mr. Pons. The author points out how seriously

severe weather changes affect a road, but he also

recognises that moderate weather changes are bene-

ficial. (He faiLs to observe, however, that in a good

many cases changes which are moderate in amount
are far more damaging to roads than changes much
greater in amount, this applying cstieciali.' to ia'"n-

fall and snowfall.) The maximum life of a water-

bound road, under the best conditions and with light

traffic, is about fifteen years. With average traffic

a similar crust would last only four to five years.

Under more severe conditions the crust has to be

renewed every two years. This is about the eco-

iiom'c limit for the water-bound road crust. Con-

stant small repair is of great importance, andlicllows

should be filled as quickly as possible with the exact

amount of material necessary. In France the thick-

ness of a general renewal is seldom less than 3 in. or

more than 5 in. When the traffic uses the whale
width the material should be spread in an enclosed

bed bordered by two trenches filled with stone. The
author compares rollers of the " routiere " (English)

type and the " Monojante " (single track") type. The
immediate costs of rolling a cubic yard are respec-

tively 12-4d. and 12'5d.. but the accessory expenses
are less witli the single track rollers, and a better

surface is produced. The unit pressures of driving

and steering wheels are in the ratio 2 to 1 with the

"routiere" rollers, so that on narrow roads the

sides are more heavily compacted than the middle.

(The effect on the subsoil is not referred to.) On
wider roads the reverse result is obtained, a uniform
distribution of compression being only attained on
very wide roads and by skilful driving, 'these dis-

advantages are avoided by the use of "monojante"
rollers, which are, however, but little used at pre.-^ent.

In most cases the load should range between 11411).

and 640 lb. per inch width. The nature of the bind-

ing material in a road crust should differ from that
of the stone, a greasy or pasty earth being suitable

for dry and hard stone, and a dry and sandy earth
for greasy and tender materials. Watering during
droughts is a very effective operation, though usually
impossible in the open country for lack of water.
The relation between expenditure on maintenance
and expenditure on periodical renewals is in a great
tuimber of the departments between 1 to 10 and 1

to o.

UNITED KINGDOM.
A. STEPHENSON. County Surveyor. Ayr, Scotland;

T. H. B. HESLOP. County Surveyor, Norfolk, England:
J. WILLMOT, County Surveyor, Warwick, England.

This is a relatively short paper, less than a third
the length of the French report.

It is pointed out that the waste dust from stone
breaking machines is now being largely used as road
binding material, and with good results. Hard
engine ashes are recommended, but only, it seems, as
a surface binding material. Specific examples are
given of practice in drainage and foundation work

in certain districts. As regards materials, blue basalt

or whinstone is the best material for the wearing
course. In the Midlands furnace slag is a cheap
and good foundation material, especially when it

contains a large excess of lime. Large clinkers from
engine boilers also make good foundation, it is stated.

on swampy, water-logged bottoms, and may be used
for " dry-wells." In Somerset local limestone, lias

stone, and sandstone are suitable for foundations and
for strengthening purposes, " but they should l>e

surfaced with better quality material before becomina;

pulverised by traffic or perished by weather." The
wording of this sentence suggests that the authors

recognise an economy in using a part of the life of

the road crust before placing the hard stone, and a

further economy in that the stone placed on a well

consolidated crust of the softer material will not be

lost in the mass, but, owing to the crust being ct the

right degree of penetrability, will bond well with it

and will jjrovide a good wearing surface. The
principles involved are well worth attention.

In County Armagh there are some hard kinds of

slate stone which break cubical, and make an ex-

cellent road, very pleasant to travel over. In other

parts of the country it is still a question whether
the soft limestone available, treated with tar, will he

more or less economical than whinstone or slate-

stone brought from other parts of the country. In
Scotland the usual thickness for a coating is 3 in.,

and the usual size 2i-in. metal bound with J-in.

chippings, the crust being finished with small stuff

from the stone breaker or with read detritus. In
Nottinghamshiie surfaces for heavy traffic are

usually composed of two courses of 2i-in. metal.

For lighter traffic 2^-in. metal is used tor the lower
course and l^-in. for the upper cour.se. In Scotland

the patch repair system is followed, but on main
roads annual resurfacing is sometimes employed,
with scarifying of the old surface, the coating being
3 in. thick. These must be roads with a very large

amount of traffic, and exposed in other respects to

severe conditions. Immediate attention to places
needing small patches is recommended, with a view
to avoiding the need for making larger j)atches later

on.

HUNGARY.
A. GLASNEE. Engineer, Budapest.

In Hungary edge stones set in trenches are often

used. They are laid at right angles to the axis of

the road, with their largest surfaces downwards and
close together. The chinks between them are filled

with small stone. For the main portion ff the crust
local limestone and trachyte are largely used in the
lower courses, but for heavy traffic roads basalt and
other hard and tough stone are often procured, some-
times at considerable cost. Limestone provides good
smooth roads for very light traffic. Machine-broken
stone is not so uniform as hand-broken stone. Cheek
stone breakers produce fewer flat pieces than do the
circular breakers. On most of the important roads
the thickness of the foundation course used to be
about 16 centimetres. 6Jin., but from motives of

economy (.') tlie thickness has been reduced to 13

centimetres, about 5^ in. The wearing course is

usually about 4i in. thick, this being, it seems, the
luirolled thickness. A layer of sand 2 centimetres
tli'ck is spread over the surface for the first period
of the traffic.

The effect of heat is met by planting suitable tree-
on both sides of the road, and sometimes by blinding
the surface with material of a ^layi?y nature. The
scraping of muddy cart wheels is enforced by the
road police, and approach ramps to the roads arc
usually paved and often strewn with sand. These
ramps are cleaned by the road men. Very narrow
wheels with IJ-in. to 2-in. tyres are used in the low-
lands and do serious damage to the roads. Accord-
ing to circumstances the roads are maintained by
the patch system, the periodic renewals system, (r
a combination of both. The patch system is em-
ployed mainly on roads with light traffic and on
those where the stone for their iniintenance is rear
at hand and cheap—that is, on most of the roads in
the mountain districts—(see report on the Tyrol).
Since the introduction of the steam roller periodic
renewal has become usual on roads with fairly heavy
traffic. Such renewals are not made oftener than
once in three years, roads requiring more frequent
renewal being usually paved with small stone paving.
Between periodic renewals small repairs are made
by the road men.
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ITALY.
I. VANDONE, Chief Eugineer of the Province of Milan.

Tlii.s rei>orl contains a niiiiiber of references to the

roceiit Convegno Stradale, held at Florence in

October, 1912, and to rejiorts submitted to tliat con-

gress by Mr. Tortora, engineer-in-chief of the Pro-

vince of Naples, and Mr. Rabbi, engineer of the

Province of Bologna. Mr. Rabbi considers that a

foundation proper is not always nec-essary, especially

in flat country and for road.-; which are often rolled,

but should be i)rovided on inclines and for roads sub-

jected to flooding. Mr. Tortora is of the opinion

that, except where the ground is very firm, foimda-

tions are always necessary, and especially so for

roads with intense traffic. Such a foundation may
be of small stone, 20 to 30 centimetres thick (say

7 in. to U in.), the road bed being previously rolled

lightly, and the foundation itself be'ng also rolled.

Tlie author himself has found that excellent old

roads had no foundations proper, but were laid on
several layers of gravel of considerable thickne.^s.

Road authorities in Italy recommend for the top

course stone between 4 and 7 centimetres (say li in.

to 23 in.V and for work done between resurfacings.

>t()iie from 2 to 4 centimetres (.say I in. to U in.).

.\ connnittee appointed by the Government .--pecifieJ

that the thickness of a load crust should not be less

than (J in. (.15 centimetres) in thickness, and that in

resurfacing the thickness of the layer should be at

least 7 centimetres (3} in.). Mr. Corazza is satisfied

with the .system oi maintenance by patching; but
Jlr. Rabbi is in favour, without exception, of iieriodic

resurfacing. The Convegno, w-ithout being committed
to either view, recommends that roads should be
steam rolled as far as possible. In Milan, patching
with the M.«e of the roller has proved economical of

material. Primitive and 1 initcd methods of watering
are followed outside the cities : but in the Province
of Bologna the authorities do not allow water mains
to be placed along the roads unless the beneficiaries

agree to have hydrants for use in the nuiintenance
of the road. In the Province of Naples the most im-
portant roads are watered at night lietwcen June
loth and September 15th, at a co.st of 300 francs per

kilometre, or about £20 a mile.

RUSSIA.

In the Crimea there are some miles of road which
have a nalinal foimdation of hard stone. On some
of these roads the periods between general renewals
have reached ten years, the yearly wear of the crust
being ^ in. This case is cited as showing the value
of good foundations. In draining roads the author
has found that good results follow the making of

shoulder drains filled with sand or small gravel.

Limestone is a good material for roads with light

traflSc ; the dust dissolving in water is deposited
again in the crevices and the whole crust becomes
one solid body. Such a crust is elastic and smooth,
wearing more evenly than one made with granite.
Resurfacing work should begin with a careful clean-
ing of the road with scrapers and hand brushes. The
whole area of the old crust should then be picked
over. When the road is to be steam rolled the
foundations should first be rolled with horse rollers
weighing from 4 to 6 tons. Similarly, on a sand
foundation, the metal must be rolled with horse
rollers before the steam roller comes on to it. "It
is desirable for the better consolidation of the crust
to keep it in a rather wet condition during the first

two weeks after the construction work is com-
pleted."

Cheddar Lighting.—The subject of street lighting
at Cheddar has long been a controversial one, ow-ing
to the fact that only a portion of the place is lit (and
rated), while the part which is not rated for lighting
is the residential portion of the district. At a parish
meeting held recently the question of adopting the
Lighting and Watching Act, 1833, and authorising
an expenditure of £77 for the purposes thereof, was
fully di.5cussed, and a resolution in favour was car-
ried by a majority of one. The malcontents, how-
ever, demanded a poll, which was held on Tuesday.
The number voting was 133. of which 92 were in
favour of the resolution. The deputy returning
officer declared the question carried by a majority
of three over the requisite two-thirds. This vexed
question, the Bristol Times and Mirror remarks, is
therefore settled for another season.

HIGHWAY ENGINEERING EDUCATION.

TWO PAPERS BY MAJOR W. W. CROSBY AND
PROF. A. H. BLANCHARD.

Reviewed roa "The Souvevok " by
John Hutchinson.

The professional Iwdy of our highway engineers
is one in the collective character, intelligence, and
technical proficiency of which we are all interested,

and of which every day attests more and more
clearly the growing utility and importance. With
the recent advent and rapid evolution of the mctor
car has come a correspondingly sudden develoii-

ment in the speed, volume, and multiformity of our
road traffic. The ceaseless come-and-go of modern
life makes increasing demands on that vast arterial

.sy.stem of roadways along which its vigorous tide

flows in a thousand channels without pause or re-

mission. In resjieet even of their fundamental
requisites—durability, cleanliness, evenness of sur-

face—the standards apxJied to these roiid arteries

yesterday are obsolescent to-day, and will le cnti-

quated to-morrow. Again, while the amenities of

the road are threatened, its dangers are being multi-

plied, its hardships and discomforts increased.

Little wonder is it if some of us are at length begin-

ning to inquire into the training and qualifications

of its official upkeepers, upon whose integrity aiifl

efficiency our comfort—^nay, our very safety—so

largel.v depends.
In the United States, where the need of properly

qualified road engineers is. if not more urgent, at

least more clearlv and widely realised, than at home,
this question of their special training has for some
years engaged the foremost minds of the profession,

who have exjjressed their views and advanced their

various practical suggestions in papers read from
time to time before the Society for the Promotion of

Engineering Education. Two of these papers lie

before us—" Highway Engineering Education," by
Major W. W. Crosby, consulting engineer, Baltimore,
and "Graduate Courses in Highway Engineering at

Columbia University," by Mr. Arthur H. Blanohard.
Professor of Highway Engineering in that university.
Of these two authorities the first, though now en-

gaged in private practice, writes with a right de-

li ved from a long and distinguished public service

in prominent ijositions, while Prof. Blanchard's
universit.v rank and office sufficiently establish his

right to a deferential hearing. He handles the sub-

ject from the teacher's point of view, while in Major
Crosby's pages is presented that aspect of it which
strikes a practising highway engineer of long and
wide experience.

As to the fittest time and method for acquiring the
special knowledge required in this branch of engi-

neering Major Crosby writes:—
In the past few years a number of institutions

have established an undergraduate course in high-
way engineering. This has evidently been a well-

meant aid to the profession, but, in the c pinion
of the w'riter at least, the result, or any result

possible from such a course of action, will be a
heavy detriment rather than an aid.

To the same effect Prof. Blanchard observes:—
The writer does not favour an undergraduate

course in highway engineering, not only because
of the varied and potent reasons which have been
presented to this society on various occasions with
reference to specialised undergraduate courses, but
also because imdergraduate students are not suffi-

ciently mature to acquire the benefits which should
1)6 derived from a combination of practical expe-
rience and specialised knowledge.

If, then, the highway engineer-to-be must fcrego
all opportunities for special instruction during the
years of his undergraduateship, when and how is

this special training to be given ? The problem bids
fair to be solved by the recent action of Columbia
University, who have decided to institute a two years'
graduate course in highway engineering, to be given
during the four months from December 1st to April
1st. This arrangement will enable highway engi-

neers holding a Bachelor's degree— especially
graduates of one, two, and three years' standing

—

to use for their own advantage the winter season, in

which outdoor work is practically at a standstill, in

gaining advanced knowledge in fields of special value
to the road engineer. The syllabus of this graduate
course, which is drafted on a generous scale, is dis-
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tributed over two years. Two periods of attendance,

or " terms," therefore, of four months each, will be

necessary to satisfy the requirements for the ^Master's

degree.
The first year's course includes, among other sub-

jects. Industrial Chemistry. Geology (Dynamical and
Structural), and Materials of, and Mechanical
Appliances used in. Highway Engineering; that of

the second year. Industrial Chemical Laboratory,

Road Material Laboratory, and Lithology, Petrology

and Petrography.

It is of interest to note (writes Prof. Blanchard)
that this plan has the enthusiastic support of

many of the foremost highway oflBcials and ergi-

neers in the Ignited States. All emphasise tlie

feasibility of granting four months' leave of

absence to practically all the young civD engineers
who wish to take graduate courses in highway engi-

neering. It is [our] hope . . . that it will be pos-

sible in the near future to lay the foundations for

the establishment of a corps of highway engineers
comparable to that admirable body of trained men
who have graduated from I'Ecole Nationale des
Ponts et Chaussees of France.

Of the scheme here scantily outlined Major Citsby
writes as follows:—

The plan of Columbia University for lequiring
a Bachelor's degree for admission to a course in
highway engineering has the approval of the
writer. Such a foundation is none too expansive
on which to rear a speciality requiring as great a
breadth of mind and action as do the demands on
a highway engineer. The period for the instruc-
tion to be given is well chosen, and the tentative
arrangement of the courses seems admirable.
Perfection in the latter will probably be a natter
of evolution rather than of prescription. If row
the younger engineers of the country can le r.iade

to see . . . the possibilities now opened to them
along the line of highway engineering, then there
is no doubt that the hope expressed by Prof.
Blanchard will be realised.

Major Crosby's paper is something more than a
mere cut-and-dried plan for filling up the gaps in
the present training of the highway engineer. It is

a frank but kindly statement of the defects which
twenty-five years' constant association has shown
him to exist in the education of his professio.ial
comrades—defects which often mar the efficiency of
their work, and some'times affect their prospects most
disastrously. ^Vhile stamping with his approval the
efforts now being made by Prof. Blanchard and his
university to improve the status of highway ergi-
neering. he tells us that he has himself for years
attempted, as far a,s his opportunities offered, to
assist on the other end of the line by employing
undergraduates during their vacations, and thus
enabling them to acquire practical experience, both
in the office and in the field of road construction and
maintenance. Both writers concur in holding that
in the two senior years of the ordinary college course
the vacation periods are too long. They believe that
some at least of the college graduate's failings—his
slovenly report-writing, his weakness in account-
keeping, cost-estimating, and financial natters
generally—could be cured by employing in work
some portion of the vacation "months of those years,
and that habits of industry and steady application
would be sown and fostered by the same means.
They are also at one in insisting" that all specialising
in any branch of civil engineering should be for-
bidden during the four years' undergraduateship.
Special study and training should, they maintain,
be reserved for graduate courses, in which advanced
subjects along the desired line can be taken up, and
a Master's degree conferred after due preparation of
at least one year.
The public at home would, we are convinced, re-

joice to see some signs of a similar effort on the part
of the British road engineer to set his house in
order, and to remove the reproach of indifference
and lack of scientific thoroughness from the body
of his colleagues throughout these Islands. The
construction and maintenance of various types of
road surfaces and bituminous pavements constitutes
90 per cent of the road engineer's task. In order
that such operations may be efficientlv carried out.
an intimate knowledge of the materials of road
engineering and of road material laboratory work
IS indispensable. How this knowledge may i.e most
successfully overtaken by those already launched in

the profession, or imjjarted to those who are pre-

paring to enter it, is not for us to say. Enough
that the problem is, as we have seen, not insoluble,

and that it is one which urgently demands solution.

AYRSHIRE WATER SUPPLY.

NEW WORKS INAUGURATED.

The new water supply works of the Ayrshire (Loch
Bradan) Special Water District were formally opened
on the 11th inst. The expenditure incurred by the

Ayrshire County Council and by Troon Town Council
on the wor'KS of the Loch Bradan scheme will amount
to about £170,000, the county's expenditure being
about £80,000. iMr. John Eaglesham, Ayr, has acted

as engineer, and has designed and personally directed

the carrying out of the works.
It was in March, 1911, that the Royal Assent was

given to the Water Distribution Order giving power
to construct works and distribute over a large area

in the centre of Ayrshire the supply of water arranged
to be obtained from the Burgh of Troon from the
pipeage laid through the county for about 30 miles
from Loch Bradan, in Straiton Parish, to CoUenan
leservoir, in Dundonald Parish. The coimty water
district has an area of about 112 square miles. The
supply for the special district is taken from the Troon
main at Kerse, near Patna, and at this place the Joint
Committee formed under the Order have acquired a
site extending to fully 3} acres, on which a tank and
filters to deal with the whole supply of the district

have been constructed. For the purpose of distribu-

ting the supply nearly 100 miles of iron piping have
been laid. The Kerse filters are 13 miles north of

Loch Bradan, where the Troon Corporation have con-
structed a masonry dam. and raised the level of Loch
Bradan and Loch Lure to form one sheet of water,

with an area of 166 acres, a length of about 2 miles,

and a capacity in the upper 10 ft. of water available

of 400,000,000 gallons. This storage is for the supply
of Tioon, the Ayrshire district and Prestwick, and
also for the compensation water to be given to the
river Girvan.
The first instalment of the works now in use is

capable of dealing with 375,000 gallons a day, and con-
sists of three sand-bed filters, having a total area of

900 sq. yds., and a clear-water basin, measuring 164ft.

by 85 ft. and 15 ft. in depth from coping to floor, having
a capacity to the overflow level of 750,000 gallons. The
filtering materials consist of two layers of broken whin-
stone, 15 in. in depth, laid on a brick floor, a layer
of gravel, 4 in. deep, on top of the whinstone, and on
top a layer of Arran granite sand, 34 in. in depth.
The walls of the clear-water basin and the filters are
built of concrete faced with white-glazed bricks, and
coped with hewn stone.

Roadman and Cowkeeper.—At a recent n.teting
of the Ashbourne (Derbyshire) Eural District Council
a letter was read from persons belonging to Atlow
Parish that a man employed as roadman there
^^".ls the owner of ten cows, and the parishioners did
not think that a person of such means should be in
the employment of the council. The surveyor, Mr. J.
Twemlow. said that when he took up his position the
man was employed on the roads, though he did not
then have so many cows. It was difficult to say why
he should be discharged. No action was taken.

Road Openings: Borough Council and Post Office
The Post Office authorities recently informed the
Lambeth Borough Council of their intention to lay
underground telegraphic lines in Clapham-ioad, a
thoroughfare which was only repaved last year. The
Highways Committee, in reporting to the coimcil in
the matter, state: "We desire to place on record our
extreme regret that the Post Office Telegraphs De-
partment should have found it necessary to break
up the carriageway of this road so soon after it has
been newly reconstructed and paved, and ve are
of opinion that every effort should be made by the
Post Office Telegraphs Department and other autho-
rities having powers to disturb the public highways
to co-operate with the borough council in carrying
out their work prior to the council relaving per-
manent paving in any road, as, by the want of this
co-operation, unnecessary inconvenience is cf-used
to the public and expense is incurred which might
otherwise be avoided."
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THE GRAVELEY SPLASHGUARD.

A REMEDY FOR THE MOTOR MUD-SPATTERING
NUISANCE.

It is needless now to enlarge upon the manifest
evils of the lateral splashing of mud by n/otor

vehicles. It would be difflcult to find an individual

who has not " had some," and who is not eloquent

As originally deBigaed, prior to the substitution of a solid suspensory frame for the flexible

cables and strap as first tried.

on the extent of the discomfort, and occasional loss,

caused thereby. Some years ago at a conference

of local authorities at Battersea, and later in a

further discussion at West Ham, it was seriously

discussed whether it would not be better to abolish

the motor vehicle than to suffer the mud spattering;

but saner counsels prevailed, and motors were, so

to speak, graciously permitted to

live and to multiply miraculously
on the assurance tlia'i so soon as

the perfect splashguard was
evolved it would be generally
adopted. But it has taken
"time, tin, and talent" (and we
may now add, Tillings) to evulve

it.

But everything comes to him
who waits, and to the wai'ters in

this country and abroad there

has at last come a device which,
after exhaiLstive tests, has been
found effective and is at once to

be adopted, as we gather from an
authoritative letter before us. by
Messrs. Thomas Tilling, Limited,

for their fleet of motor omnil)u>es,

commencing with sixty vehicles

garaged at their Camberwell
depot. Moreover, the Metro-
politan Police authorities have
had this guard under their in-

spection during the tests it has
been subjected to, and the more
important local authorities

throughout the country have
been approached with a view to

their deciding to adopt a by-law
for the prevention of splashing by
motor vehicles imder their powers
for good rule and government.
We venture to predict that in both cases there will be
laid down a standard with the requirements of

which the mudguard under notice will in all respects

comply.
The device is due to the genius and oatienee (if

the two terms are not synonymous) of Mr. H. V. N.
Graveley, of Penarth, North End-road, Hampstead,
London, and consists of a guard mounted on the

hub of each road wheel so that when in position it

hangs in a plane parallel to that of the .vheel itself

and with a reasonable clearance.

No machining or other alteration whatever is

necessary to the hub of the wheel when fitting the

device. The outstanding feature of the construction
is that, when the vehicle sides up to the kerb or

strikes an obstacle, the guard is capable of one
lateral and two separate endwise movements, so

that it is enabled to

clear itself. Primarily,

the frame of the equiji-

ment is located on a

l)lain bearing, suitably

lubricated, which houses
on a ring located on tho

hub. An adjustment to

take upwear is -provided.
A stirrup - .shaped f i ame
swivels on the side trun-
nions of the bearing-
casing, and, in the case
uf the rear guard, at its

upper end is attached to

the wing of the vehicle
in such a manner that
the deflection of the main
suspension springs en the
imposition of load does
not affect the anchorage
of the device. As the
tyres wear, the effective

portion of the guard,
w h i c h is separately
hinged, and is composed
of oil -dressed leather,

can be quite readily ad-
justed.

A special form of en-

closed rubber shock-

absorber is fitted at cer-

tain joints to allov,r for

jars or shocks when
running over bad roads, and under all ruts
Thackeray washers are provided to prevent chatter.

Special attention has been directed to the guards
fitted to the front wheels to enable them to

retain their correct relation with the wheels
under partial or full lock ; for this purpose
a small wheel with a concave face attached to the

Photo] [" The Commercial Motor

The Graveley Splashguard
As now adopted for actual service. The guard shown in the illastraticn had been in use

for one month over a distance of 4,000 miles.

upper end of the stirrup frame rides over a con-

veniently placed guide. The guards keep a rela-

tive position with the road wheels, however quickly

or often the steering wheel is turned.

In providing for contact with footway kerbs a

total height of 7 in. is allowed for, sufficient in view

of the fact that the average height of London keibs

is about 5 in. Quite a number of cities and towns
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have recently acquired steam motor 'buses from

Messrs. Tilling, anrl it is significant 'that in one of

the most recent instances—that of the Oldham Cor-

poration—it wa.s stipulated that the Graveley ti.ud-

guard should be fitted.

SOME RECENT PUBLICATIONS.'

Coast Eeusion and Protection. By Ernest R.

Matthews, assoc.m.inst.c.e., &c. Price 10s. 6d.

nett. London: Charles Griffin & Co., Limited.

The subject of coast erosion and protection is one

of which Mr. Matthews is peculiarly fitted to write

by reason of his long experience in the design and

construction of sea defence works, both as borough

engineer of Bridlington and in his capacity of con-

sulting engineer to other local authorities. This

work deals (inlcr alia) with wave action, ero.^ion and

accretion, various types of defence works, and the

action of sea water on cement and concrete. Special

consideration is given to methods of construction in

reinforced concrete, and a useful feature is the state-

ment of comparisons of costs. The book is very

freely illustrated, botli by detailed drawings and

photographs, which are excellently reproduced. In

a very useful concluding chapter the author gives

information regarding the use and preservation of

the materials which are most commonly used in the

construction of sea defence w'orks. Tlie aim rf the

author, in which he has well succeeded, was to pro-

duce a work of a thoroughly practical character,

and which would appeal to the practising ergineer

and the student.

The Garden Cities and Town Planning Association.
." Gray's Inn-place, I^ondon. W.C. have just re-

issued, in a revised and extended form, a valuable

pamphlet, written by Mr. G. L. Pepler, f.s.i., on
"What Town Planning Means," As a concise sum-
mary of powers and obligations for the local autho-

rity and for the landowner it would be difficult to

equal this twopenny pamphlet. Under the heading
of "What a Council can Do," the general pouers
are enumerated, and the position of the council if

the Act is not utilised is brought out very clearly.

The actual steps for a local authority are outlined,

and will be a guide to those who as yet have no
knowledge of the procedure. Mr. Pepler has had
considerable experience in the lay-out of irivate

estates as garden suburbs and garden villages, so

his section on " Wliat an Owner can Do " is of prac-

tical value. The pamphlet is obtainable at the price

of 3d. post free.

HARBOUR PROJECTIONS.

Creosoted Deal Pawing Contracts.—Last year the Im-
proved Wood Pavement Company, Limited, 46 Queen
V'ictoria-.street, E.C., supplied over 375,000 super, yds.

of creosoted deal paving, and this year, we are given
to understand, tlie principal authorities for whom they
are executing works have already placed with them
orders for over 241,000 super, yds.

Problems in Engineering, with Solutions. t—The
English journal The Surveyor and MtrNiciPAL and
County Engineer carries on a section devoted to

various questions which might be put in an examina-
tion for the position of municipal engineer in an
English town or city. The questions are given one
week and answers provided by various correspondents
given in subsequent issues. The volume noted above
is the first one to be made up from these questions
and answers. As is well known, the position of

municipal engineer in England is one of the most
varied activity, so that the subject covered by the

questions and answers extends through the whole
field of engineering. For example, the chapter
headings are as follows : Mechanics and Hydro-
statics; Strength and Elasticity of Materials;
Theory of Structures ; Surveying and Levelling

;

Water Supply and Hydraulics ; Sewerage ; Sewage
Disposal; Road Making and Tramways; Building
Construction and Materials; Law and Miscellaneous.
. . . There is a good deal to be said in favour of the

question and answer method of instruction.

—

Engineering yews.

• Any of the publications reviewed, or referred to as received,
will be forwarded by the St. Bride's Press, Limited, on receipt of

published price.

t Beinff Qnestions and Answers reprinted from the Assistants* and
StadenlB* Section of Thi Sdrvktok .ind MDNicipit, iND Cockty Ekoi-
MBKE. First Series, 1909-10. Edited by Sydney G. Turner, issoc.if.

iNST.o.B, London; 8t, Bride's Press, Limited. Price Bs. nett.

THEIR EFFECT UPON THE TRAVEL OF SAND AND SHINCLE.

Among the readers of papers at the meeting of the

British Association at Birmingham was Mr. Ernest R.

Matthews, p.r.s.(ed.), f.g.s., f.r.g.s., assoc.m.inst.c.e.,

borough engineer of Bridlington, who dealt with the

subject of harbour projections and their effect upon
the travel of sand and shingle.

Mr. Matthews pointed out that any seaward pro-

jection on the coast, whether it were in the form
of a groyne extending merely to low water of

ordinary tides or low water of ordinary spring

tides, a breakwater, a harbour arm projecting

1,000 ft. or more, or a promontory such as Flam-
borough Head or Spurn, extending seaward some
miles, had the effect of arresting, more or less, accord-

ing to the magnitude of the projection, the travel of

the sand and shingle on such coast. In the case of

harbour projections run out at right angles to the

coast line, this obstruction, especially on a sandy
coast, impounded the travelling material on one side

of the harbour, and often caused alarming erosion on
the other. He gave excellent examples of this in the

case of Yarmouth, Shoreham, Lowestoft and INIadras

harbours, at each of which millions of tons of sand
(except in the case of Shoreham, where it is shingle),

representing acres in area, were being held up by the

harbour piers. The sea front at Yarmouth might be
said to have extended seaward during the past half

century an average of 300 ft., due almost entirely to

the construction of the harbour; while at Madras
650,000,000 cub. ft. of sand had accreted on the south

side of the harbour within a di.stance of 3 miles of

the harbour, and 450.000,000 cub. ft. of land has been
eroded on the north side within a similar distance,

and the autliorities there were now contemplating an
extension of the harbour .seaward at an estimated cost

of about £3,0011,000. It was considered necessary to do
this in order to reduce the extent of the silting up of

the harbour. The author referred to the Xewhaven.
Bridlington and Whitby liarbours, and that at Hast-
ings, which is only partially constructed, and de-

scribed their effect upon the coast. He also described

the effect upon the coast of headlands which ran out
at approximately right angles with the coast, and
those which formed an obtu.se angle with the coast.

The question would naturally be asked : What was
the remedy or partial remedy for this trapping of the

travelling sand and corresponding erosion on the lee-

ward side of a harbour ? Previously the only method
of escaping from the impounded material seemed to

have been in periodically extending the arm of the

harbour further seaward as proposed at Madras. This
meant a tremendous cost, and the results were often

not satisfactory, for as the pier advanced the shore

also advanced. It had been suggested that instead of

doing this openings should be left through the shore

ends of the harbour arms for the sand to pass through,
Init this suggestion was not practicable, for imme-
diately the travelling material passed through the
openings the wave behind it did not possess sufficient

force to move the material through, especially where
the width of the harbour was considerable.
Mr. Matthews suggested that, in order to modify

this trapping of the sand, the ground plan of a har-

liour, in.stead of showing the piers running out at right

angles to the coast, or approximately so, as was the
usual custom, should, on the side facing the direction

of the travelling material, project from the coast at

an angle of 45 deg.. and the additional area thereby
enclosed by the harbour piers could be utilised, among
other purposes, for that of wharfage. The travelling

material would pass around the harbour projection if

the plan of the harbour were on those lines, and would
supply the coast on the lee side of the harbour with
a natural protection of sand and shingle.

The reader of the paper illustrated the various points

referred to by numerous diagrams, photographs and
lantern slides, and stated that, in arriving at his con-
clusions he had carried out numerous experiments

—

he descrilied in the paper—in which he was assisted

by the deputy mayor of Bridlington, ^Ir. Councillor

S. Charlesworth. He made the suggestion that where
it could be proved that erosion had occurred, and was
still taking place, owing to the projection of harbour
piers, or the lengthening of such piers, or the con-

struction of a spur breakwater from such piers, the

harbour authorities should be called upon to contri-

bute towards the cost of the protection of such a coast

as far as the affected area was concerned. He also
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suggested that in the granting of powers by Pail la-

ment for the construction of new harbours it should
he made compiilsory that contributions should be
made towards the cost of the prevention of erosion
where it was proved later that protection works were
necessary in consequence of such harbour projections.

INSTITUTION OF MUNICIPAL ANO COUNTY

ENGINEERS.

President—Mr. J. W. COCKKILL, M.INST.C.E., A.K.I.B.A.

Borough Surveyor, Great Yarmouth.

TIVERTON MEETING.

A meeting of the institution will he held in tlie

South -Western District ;it Tiverton to-morrow
(Saturday).

Programme.
I0.3fl a.m.—Reception in the town hall by his Worshii)

the Mayor (Mr. A. T. Gregory, i.p.).

Paper by Mr. J. Siddals, borough surveyor,
on " Municipal Progress at Tiverton."
Paper by Mr. L. D. Holgate, sewage works

manager, on " Tiverton Sewage Disposal
Works."
Discussion.

1 p.m.- Lunch at the Angel Hotel (by the kind invitu-

tion of the Mayor).

2.30 p.m.—Assemble at town hall.

(a) Visit the Tiverton waterworks and ser-

vice reservoir.

(6) Visit the adit at Warnicombe and ser-

vi<e reservoir.

(<•) Visit the sewage disposal works.

5 p.m.—Tea at town hall (by kind invitation of the

,.
municipal officers).

D. Edwards, assoc.m.inst.c.e..

Borough Surveyor, -^"n- District Serreturij.

Taunton.

NARRQCATE MEETING.

A meeting of the institution will be held in the
North-Eastern District at Harrogate on Saturday,
October 4th.

Pbogramme.
11.15 a.m.—Assemble at the Kursaal.
11.20 a.m.—Reception by his Worship the Mayor

(Councillor J. S. Rowntree, m.a.).

Paper by Mr. C. E. Rivers, assoc.m.
inst.c.e., borough engineer: "Notes on the
Sewerage and Sewage Disposal Works and
the Mineral Waters and Treatments of
Harrogate."
Discussion on paper (wliich will be taken

as read).

12.45 p.m.—Inspection of the Royal Baths.
1.45 p.m.—Lunch at the George Hotel. (Tickets, 3s.

each.)
2..30 p.m.—Proceed by motor chars-a-banc (tickets

Is. 6d. each) to the stone-breaking and tar-
macadam works, Wetherby-road, and the
southern sewage outfall and disposal works
at Spofforth.

5 p.m.—Tea at the Kursaal by the kind invitation of
his Worship the Mayor.

8 p.m.—Concert at the Kursaal.

The Kursaal Committee have kindly granted compli-
mentary tickets for admission to the" above concert to
those attending the meeting.
putrid Meeting.—Uemhers of the North-Eastern Dis-

trict are asked to assemble at the Kursaal at 10.20 a.m.
for the transaction of the following business : Election
of Executive Committee; consider formation of De-
fence Fund; communication from the Confederated
National Association of Master Plasterers. Plumbers
and Slaters re sub-contracting; any other business.

J. P. Wakeford, assoc.m.inst.c.e..
Son. District Secretarij.

Town Hall, Wakefield.

BRIGHTON MEETING.
A meeting of the institution will be held in the

South-Eastern District at Brighton on Saturday
October 18th.

Thomas Cole,

,,. Seiretari/.
92 Victona-slreet, S.W.

INSTITUTION OF MUNICIPAL ENGINEERS.

AVisi'a!e;i(—Mr. Frank Latham, m.inst.c.e.i., f.s.e.,
Borough Engineer and Surveyor, Penzance.

NORTHERN DISTRICT: MEETING AT CHE8TER-LE-STREET.
A meeting of the above district will be lield at

Chester-le-Street to-morrow (Saturdiiy). The loUowini;
is the

Programme.
Meet at Union Ofiices, Chester-le-Street, at 1.30 p.m.,

for business meeting.
Visit small electric sewage pumping station belong-

ing to the urban district council.
V^isit new bridge over river Wear now being con-

structed. This will be explained by Mr. D. Balfour.
Inspect new road to bridge, explamed by Mr. Ayton.
Visit new i)Uvilion at isolation hospital on cubicle

system, explained by Mr. J. H. Mole.
Visit sewage purification works at Pelaw Grange;

contact system explained by Mr. J. H. Mole.
Tea at Dixon's Cafe, Chester-le-Street. Is. .3cl. each.

Darlington.
September 19, 1913

John Robinson,
Hon. District Secrelari/.

ASSOCIATION OF MANAGERS OF SEWAGE
DISPOSAL WORKS.

MANCHESTER DISTRICT: MEETING AT ROCHDALE.
Saturday, September 27, 1913.

A meeting will be held at Rochdale to-morrow
(Saturday).
Objects of Interest: A modern sewage purification

jiiant, containing thirteen percolating filters, 72-ft. dia-
meter, electrically driven ptnnping plant, new catch-
pits and screening plant (Law's patent) and chemical
iriixing plant, all electrically driven, precipitation
tanks, sludge presses, storm-water tanks and humus
tanks.

Programme.
2 p.m.—Meet at the town hall, which will be inspected

under the guidance of Mr. S. S. Piatt,
M.INST.C.E., borough engineer and surveyor,
who iias also kindly promised to read a paper
descriptive of the works, illustrated by draw-
ings on view at the town hall.

3 p.m.—Depart for sewage works, which is about
fifteen minutes' walk, where the party will
be conducted over by the borough engineer
and the works manager (Mr. H. Ledson).

5 iJ.in.—Tea at Roch Mills House, by kind invitation
of the Sewage Works Committee.

Daniel Ledson,
Hon. District Secretarij.

MIDLAND DISTRICT: VISIT TO CHELTENHAM.
A visit will be paid to the Clieltenham sewage works

to-morrow (Saturday). The works are in course of re-
construction, and comprise detritus tanks, precipita-
tion tanks having helical sludge scrapers, percolation
filters, and land treatment. Tliree of the tanks and
two of the filters have been in operation two and a-half
years.

Programme.
2.50 p.m.—Meet at town hall. Imperial-square.
3 p.m.—Leave for sewage works at Haydon by motor

brake. Fare, Is. 6d. return.
3.2') p.m.—A description of the works will be given l)y

the borough engineer, Mr. J. S. Pickering.
3.40 p.m.—Inspect works.
4..30 p.m.—Tea, kindly provided by Alderman Skilli-

corne, chairman of the Public Health Com-
mittee, will be served at the sewage farm
manager's house. Conveyances will leave
Haydon Knoll in order to reach Cheltenham
about G p.m., or earlier if desired.

W. .1. Ashley,
Hon. Di.^triil Serrelanj.

CHANGE OF TELEPHONE NUMBER.—Readers
are requested to note that " The Surveyor " telephone
number is now City 1046.
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THE SOCIETY OF ENGINEERS.

At an ordinary meeting, to be held on Monday,
October 6th, at the Institution of Electrical Ergi-
neers, Victoria Embankment, W.C. (soutli end of

Savoy-street, near Waterloo Bridge), a paper entitled

"Highways" will be read by Mr. C. H. Cooper.
M.iNST.c.E., the following being a synopsis: F;'iJiire

of local authorities to provide highways sufficient for

present-day traffic—Need for central control—The
Road Board—Highway legislation—Road crusts

—

Fillinc in trenches— How motor vehicles affect

Highways—Taxation of motor vehicles—Braking and
skidding—Conditions necessary to ensure a eood read
—The state of highways considered in relation to

economic conditions.

The chair will be taken at 7.30 precisely.

A. S. E. ACKERMANN,
Secrelan/.

17 Victoria-street, S.W.

APPOINTMENTS VACANT.
Official and similar advertisements received nr to 4.30 p.m.

ON THURSDAYS WILL BE INSERTED IN THE FOLLOWING DAY'S ISSCE.
hut those responsible for their despatch are recommended
to arrange that they shall reach The Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 101,6) subject to later con-
firmation by letter.

GENERAL FOREJIAN.—September 27th.—Ashing-
ton (Northumberland) Urban District Council. £2
per week.—Mr. G. Beaty, surveyor.

CLERK OF WORKS.—September 27th.—Ellesmere
Port and Whitby Urban District Council.—]Mr. T. W.
Francis, clerk.

ASSISTANT SURVEYOR.—September 29th.—Bake-
well Urban District Council. .£80 per annum.—Mr.
V. R. Cockerton, clerk.

INSPECTOR OF NUISANCES.—September 30th.—
Melton Mowbray Rural District Council. £110 per
annum.—Mr. A. H. Marsh, clerk, Bank Chambers.
Melton Mowbray.

TECHNICAL (SANITARY) INSPECTOR.—October
1st.—Municipality of .Alexandria.—The Director-
General of the Municipality.

ROAD SURVEYOR.—October 2nd. — Cheltenham
Rural District Council. £70—£80.—Mr. Gilbert
McUquham, clerk.

GENERAL ASSISTANT.—(Jctober 3rd.--Borough
Survevor'.s Department, Devonport Corporation. £90—£110.—Mr. John F. Burns, borough surveyor.

SEWAGE WORKS MANAGER.—October 4th.—
Spilsby Rural District Council. 30s. per week.—]Mr.
G. B. Walker, clerk, Sj)ilsby, Lines.

SURVEYOR'S ASSISTANT.—October 6tli.—Broad-
stairs and St. Peter's Urban District Council. £100—
£120 per annum.—Mr. L. A. Skinner, clerk.

ASSISTANT SURVEYOR.-! )ctober8th.-Carslialt()n
Urban District Council. £80 per annum.—Mr. W.
Willis Gale, surveyor.

WORKING FOREMAN.— October 8th. — Melfoid
Rural Di.strict Council. 2-ls. per week.—Mr. William
Carver, surveyor, 3 Melford-road, Sudbury, Suffolk.

SURVEYOR'S ASSISTANT.—October 9th.—Walton-
upou-Thanies Urlian District Council. £104—£130 per
annum.— :Mr. R. Wilds, surveyor.

COUNTY SURVEYOR.—October llth.-KentCounty
Council. £800 per annum.—Mr. W. B. Prosser, clerk.
Sessions House, Maidstone.

WORKING ENGINEER AND WATERWORKS
SUPERINTENDENT.-October 1 1 th .-Leighton Buz-
zard Urban District Council. £130 per annum, with
house.—Mr. Reginald F. A. Tutt, clerk.

ASSISTANT COUNTY SURVEYOR.-October 11th.
—County Council of Cavan. £130—£150.—Mr. W.
Finlay, council secretary. Court-house, Cavan.
COUNTY ENGINEERING OFFICER .-Octol.er

13th.—Cavan County Council. £100 per annum.—Mr.
W. Finlay, councJl secretary, Court-hou.se, Cavan.
INSPECTOR OF NUISANCES.-October 15th.-St

Austell Rural District Council. £90—£110 per annum.
—Mr. J. Stephens, clerk. Cross-lane, St. Austell.

CLERK OF WORKS.—Southampton County Coun-
cil. £3 per week.—Mr. W. J. Taylor, county surveyor.
The Castle, Winchester.

MUNICIPAL COMPETITIONS OPEN.
Official and similar advertisements received up to 4.30 p.m.

on thursdays will 3e inserted in the following days issue,
but those responsible for their despatch are recommended
to arrange that they shall reach The Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 101,6) subject to later con-
firmation by letter.

YORK.—October 31st. — A scheme under the
Housing and Town Planning Act, 1909, in connection
with certain areas within and without the city, for

the corporation. Premiums £100, £50, and £25.—Mr.
F. W. Spurr, city engineer, Guildhall.

SKELMANTHORPE (Yorks).—Designs for twelve
workmen's cottages, for the urban district council.

—

Mr. W. Fisher, clerk.

BLACKBURN.—No date.—Designs for a new fire

station and firemen's dwellings, for the corporation.
Premiums of £100, £50 and £25 are offered. Mr. F. G.
Briggs, i'.R.i.n..\., assessor.—The Town Clerk.

BRADFORD.—No date.—Designs for laying out an
estate and the erection of working-class houses.—The
Town Clerk.

COVENTRY.—No date.—Sketch plans for school ex-
tension, for the Education Committee.—The Secretary,
Education Offices, 44 Bayley-lane.

MUNICIPAL CONTRACTS OPEN.
Official and similar advertisements received up to 4.30 p.m.

on thursdays will be inserted in the following day's issue,
but those responsible for their despatch are recommended
to arrange that they shall reach The Surveyor office by noon
on WEDNESDAYS to ensurB-thciT inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 101,6) subject to later con-
firmation by letter.

Buildings.

BROWNHILLS.—September 27th.—Erection of a

pumping station, with engine and other foundations,
at Mosspits, Shelfleld, for the urban district council.

—

Mr. Robert Green, engineer, 37 Waterloo-street, Bir-

mingham.
FERMOY.—September 27th.—For the sinking of a

well, for the rural district council. Mr. Pet«r O'Neill,

clerk.

P.MSLEY.—September 29th.—For the construction
of a swimming pond, for the corporatipn.—Master of

Works, 13 Gilmour-street.

DUNDEE.—September 29th.—For the construction
of reinforced-conerete floors, for the corporation.—Mr.
H. Richardson, ^jeneral manager. Electricity Depart-
ment.

MANSFIELD.—September 29th.—For alterations

and additions to schools, for the Education Committee.
—Mr. T. P. Collinge, borough engineer and surveyor.

LUTON.—September 30th.—For the extension of

the refuse destructor plant, for the corporation.

—

Borough Engineer.

LONDONDERRY. — September 30th. — For the
erection of a courthouse in Limavady, for the county
council.—County Surveyor, Londonderry.

EALING.—September 30th.—For the extension of

the branch library. West Ealing, for the corporation.

—

Mr. W. R. Hicks, borough engineer.

PAIGNTON.—September 30th.—For the erection of

a depot, for the urban district council.—The Sur-
veyor.

WANTAGE.—September 30th.—For the construc-
tion of four workmen's dwellings, sewers and drains,
for the rural district council.—Mr. J. W. Harris,
engineer and surveyor.

SHIPLEY.—September 30th.—For the erection of

lueuty-one bouses, for the urban district council.—Mr.
W. H. Dawson, surveyor.

SHEFFIELD.—October 1st.—For the erection of

attendants' cottages, for the corporation.—City Archi-
tect.

WOOLWICH.—October 1st!—For the provision of

lavatory accommodation and other works, for the
borough council.—Mr. J. Rush Dixon, borough engi-
neer.

HUNTS.—October 1st.—For the erection of a
teacher's house, for the Education Committee.—Sur-
veyor to the Committee, Market-place, Huntingdon.
LINDSEY.—October 1st—16th.—For additions to a

sihool, for the county council.—Messrs. Scorer i^

Gamble, architects. Bank-street Chambers, Lincoln.
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BELFAST.—October 2ik1.—For the erection of work-

iiiS-class dwellinirs, for the corporation.—Mes.-^rs. W.
H.'Stepliens & So^n.s, 13 Donegall-street North, Belfast.

HAMPTON.—October 2iid.—For the erection of a

reading-room adjoining the fire station and enlarging

the fire station, for the urban district council.—The

Surveyor.

NEWPORT (Salop).—October 4th.—For laying stone-

ware sewers and constructing manholes, for the urban

district council.—Mr. P. Darroch, engineer.

LEIGH.—October 4th.—For the- erection of a

secondary school, for the corporation.—Mr. H. Littler,

county architect, 16 Ribblesdale-place, Preston.

GLAMORGAN.—October 7th.—For the erection of

a new hospital block, for the county council.—Mr.

11. S. Griffiths, architect, Tonypandy.

HOUGHTON-LE-SPRING.—October 7th.—For the

erection of fifty-two dwelling-houses, for the urban

district council.—jNIr. John W. Holbrook, surveyor.

NORTH WITCHFOPiD.—October 7th.—For laying

water mains and erecting meter-hou.'^e, for the rural

district council.—Mr. A. W. Broker, surveyor, Wim-
blington, March.

LEICESTER.—October 7th.—For the erection of car-

repairing shops, for the corporation.—^Mr. E. G. Maw-
bey, borough engineer.

WEST RIDING.—October 10th.—For alterations and
additions to school, for the Education Committee.

—

Education -Architect, County Hall, Wakefield.

WEST RIDING.—October 10th.—For additions to a

school, for the county council.—Education Architect,

County Hall, Wakefield.

DEVON.—October 15th.—For alternative schemes for

alteration.s at Meshaw Burton Bridge, for the county
council.—iMr. Edward Stead, county surveyor.

KINGSLAND.—October 22nd.—For the erection of

the sub-structure of a new bridge, for the Drainage
Commissioners.—Mr. John W. Bowker, clerk, Whitle-
sey.

FINCHLEY.—October 27th.—For the construction of

a reinforced-concrete retaining wall and repairs to cul-

vert, for the urban district council.—Mr. E. H. Lister.

clerk.

Iron and Steel.

OSWESTRY.—September 27th.—For the supply of

120 tons of cast-iron spigot and socket water pipes,

branches, and bends, for the corporation.—Mr. G.
William Lacey, borough and water engineer,^

Guildhall.

LURGAN.—September 29tli.—For the supply of

kitchen ranees and mantel registers, for the council.

-Mr. F. W. Pollock, clerk.

MOUNTAIN ASH.—September 30th.—For supply-
ing and erecting two circular steel tanks, for the
urban district council.—Mr. W. G. Thomas, surveyor.
Town Hall.

LEAMINGTON.—September 30th.—For the supply
of cast-iron water mains, for the corporation.—Borough
Waterworks Engineer.

ROTHERHAM.—September 30th.—For the supply of

unclimbable railing, for the corporation.—ilr. E. B.
Martin, borough engineer.

ALSAGEE.—October 3rd.—For the supply of about
3,200 yds. of cast-iron p:pes, socket and spigot, spe-
cials, laying a 6-in. cast-iron main, and the supply
and erection of pumping plant, for the urban district
council.—Mr. F. W. Stocks, engineer. Town Hall
Chambers, Middlewich.

_
MORLEY.—(No date.)—For providing mechanical

filtration plant, clear water tank, sedimentation tanks,
and drains, for the corporation.—Mr. W. E. Putman,
consulting engineer.

Roads.

ALFOED.—September 27th.—For the supply of
broken granite and screenings, for the urban district
council.—Mr. T. N. Loy, clerk.

DEVONPORT.-September 27th.-For making up
certain streets, for the corporation.—Mr. J. F. Burns,
borough surveyor.

BECKENHAM.—September 29th.—For making up
Forster and Shrewsbury roads, for the urban district
council.—Mr. John A. Angell, surveyor.

WIMBLEDON.—September 29th.—For making-u],
certain streets, for the corporation.—Borough Engi-
neer and Surveyor.

HARPENDEN.—September 29th.—For niaking-up
Park-avenue, under the Private Street Works Act,
for the urban district council.—The Surveyor.

DUNDIiE.—September 29th.—For the construction
of tramways and the supply of tramway I'ails, for the
corporation.—Mr. Jas. Thomson, city engineer.

BR lERFIELD.—September 29th.—For paving work,
for the urban district council.—Mr. B. Halstead, sur-

veyor.

CAERPHILLY.—.September 29th.—For the supply of

-iiA) tons of 2-in. granite, for the urban district council.
—Mr. A. O. Harpur, surveyor.

LONGBENTON.-Septemljer 29th.—For the con-
-truction of footways, for the urban district council.

—

Mr. J. Landell Nicliofson, engineer, 12 Grey-street,
Xe'.vcastle-upon-Tyne.

MOUNTAIN ASH.—September 30th.—For the exe-
cution of private street works, for the urban district

council.—Mr. W. G. Thomas, surveyor.

EALING.—September 30th.—For making up Julien-
road, part of Wellington-road, and accommodation
roads, for the corporation.—Mr. W. R. Hicks, borough
engineer.

LLANDAFF.— September 30th.—For private street

works, for the rural district council.—Mr. J. Holden,
surveyor. Park House, Park-place, Cardiff.

SUTHERLAND.—October 1st.—For boxing and re-

surfacing certain main roads, for the county council.

—Mr. Robert Grant, county road surveyor, Golspie.

WEALDSTONE.—October 1st.—For the supply of

broken granite and granite chippings, for the urban
district council.—Mr. H. Walker, surveyor.

LINTHWAITE.—October 2nd.—For the supply of

EUand edge setts and laying setts, for the urban dis-

trict council.—Mr. A. Mallinson, surveyor.

BISHOP'S STORTFORD.—October 3rd.—For the
supply of broken granite, granite chippings, and
Welsh anthracite coal, for the urban district council.
—Mr. R. S. Scott, engineer and surveyor.

NORTH DARLEY.—October 4th.—For the supiily

of granite, for the urban district council.—Mr. E.
F. Lowe, surveyor, Darley Dale, Matlock.

MERTHYR.—October 4th.—For private streetworks,
ior the corporation.—Borough Surveyor.

HERTS.—October 6th.—For kerbing, channelling,
and paving, for the county council.—Mr. Urban A.

Smith, county surveyor, Hatfield.

EAST STEYNING.—October 6th.-For the supply of

granite and chippings, for the rural district council.
—j\Ir. G. W. Warr, surveyor. Town Hall, Southwick.

RUNCORN.—October 6th.—For making up certain
roads with tarred macadam and ordinary macadam,
for the rural district council.—Messrs. Wright &
Hamlyn, Sankey-street Chambers, Warrington.

SHEERNESS.—October 7th.—For the supply of

basalt or broken granite, Kentish ragstone, and
hoggin, for the urban district council.—Mr. T. F.
Berry, surveyor.

UTTOXETER.—October 7th.—For the hire of 10-ton
road roller, for the rural district council.—Mr. W^illiam
Walker, surveyor.

BEDLINGTONSHIRE.—October 7th.—For the sup-

l)ly of 5,000 tons of hand-broken road whinstone, for

the urban district council.—Mr. J. E. Johnston, sur-

veyor.

BRENTFORD.-October 7th.—For the supply of

Guernsey or other approved granite, for the urban dis-

trict council.—Mr. J. W. Croxford, surveyor.

BOLTON-UPON-DEARNE. — October 7th. — For
private street works, for the urban district council.

—

Mr. J. W. Wilson, surveyor.

EPSOM.—October 7th.—For making up a street, for

the rural district council.—Mr. T. E. Ware, surveyor.

NORMANTON.—October 7th.—For private street

works, for the urban district council.—^Mr. A. Hartley,
surveyor.

REIGATE.—October 7th.—For making up certain

streets,for the corporation.—Mr. P. J. Clayton, borough
surveyor.

MORLEY.—October 8th.—For work of kerbing and
sewering, for the corporation.—Mr. F. Turner, borough
engineer and surveyor.

NOTTINGHAM.—October 8th.—For the supply of

10,0(K) tons of granite setts, for the corporation.—Mr.
.\rthur Brown, city engineer.



492 THE SURVEYOR AND MUNICIPAL September 26, 1913

KESTEVEN (Lincs).~October 11th.—For the supply

rif .'ranite, slag, dust, rejections and gravel, for the

LOiinty L'Ouncil^Mr. W. B. Purser, Grantham.

WALTHAM HOLY CROSS.—October 13th.—For

about 755 yds. super, wood block pavin<: with concrete

foundation.—Mr. W. C. Holloway, engineer and sur-

veyor. Town Hall, Waltham Abbey.

HANWELL.—October 13th.—For the supply of

broken Guernsey granite, Kentish pit flints and dis-

tilled tar, for the urban district council.—Mr. Percy

Scott, clerk.

CONGLETON.—October ISth—For making good

certain streets, for the corporation.—Mr. J. H.

Walters, borough surveyor.

LONDON.—October 14th.—For the supply of 70ii tons

of granite paving setts, for the county council.—Chief

Officer, Tramways Department, 62 Finsbury-pavement,

E.C.

LOUGHBOKOUGH—No date.—For laying con-

crete flagging, kerbing. and channelling, for tlie cor-

poration.—Mr. A. H. Walker, borough surveyor.

Sanitary.

BIRMINGHAil.—September 27th.—For the con-

struction of stoneware pipe sewer and other works,

for the corporation.—Mr. Henry E. Stilgoe, city engi-

neer and surveyor.

RUISLIP - NORTHWOOD.—September 29th.—For

the removal of house refuse, for the urban district

council.—Mr. E. R. Abbott, clerk.

WIDNES.—September 29th.—For the erection of

.-school conveniences, for the corporation.—Messrs.

F. E. and C. H. Barlow, architects, Widnes.

GLASLYN.—September 29th—For laying earthen-

ware and cast-iron pipe sewers, construction of man-
holes, filters, and other works, for the rural district

council.—Messrs. Harrington, Son & Watney, Pru-

dential Chambers, Lichfield-street, Wolverhampton.

WALLSEND.—September 30th.—For the construc-

tion of a new sewer, for the corporation.—Mr. George
Hollings, borough surveyor.

RUNCORN.—September 30th. — For laying 463

lin. yds. of 12-in. and 144 lin. yds. of 9-in. stoneware

pipes, and the construction of manholes, for the

rural district council.—Mr. Geo. F. Ashton, clerk.

DRIFFIELD.—September 30th.—For laying drain

pipe and other works, for the rural district council.

—Mr. T. C. Beaumont, surveyor.

EASINGTON.—October 1st.—For the construction

of about 15,000 lin. yds. of stoneware and cast-:ron

liipe sewers, manholes, flushing chambers, storm
overflows, and other works, for the rural district

council.—Mr. G. Waterhouse, engineer. Castle Eden,
CO. Durham.
DURHAM.—October 1st.—For the reuioval of hou^e

refuse, for the rural district council.—Mr. J. Menzies.
inspector, Avenue House, Shincliffe Colliery, nr. Dur-
ham.

LEEDS.—October 1st.—For the supply of thirty-

five cast-iron sluice valves and other fittings for the

Thorpe Stapleton sewage disposal scheme, for the
corporation.—Mr. Geo. A. Hart, sewerage engineer,
26 Great George-street, Leeds.

BRIDGE.—October 2nd.—For scavenging work, for

the rural district council.—Mr. Croft, sanitary in-

spector. Bridge, Canterbury.

OLDHAM.—October 2nd.—For works of draining
and paving, for the corporation.—Borough Surveyor.

SLEAFORD.—October 4th.—For cleaning out sewer
outfalls, for the rural district council.—Mr. W. B.
Marsden, surveyor.

LOUGHREA.—October 4th.—For the execution of

works of sewerage, for the rural district council.—Mr.
T. W. Roseingrave, 33 Catherine-street, Limerick.

ST. HELENS.—October 4th.—For sewering streets,

for the corporation.—Mr. A. W. Bradley, borough engi-
neer.

TENBY.—October 4th.—For the construction of a
cast-iron sea outfall sewer 48 in. in diameter and
1,500 ft. long, brick and concrete tank 8 ft. in diameter
and about 1,200 ft. long, penstock chambers, penstock
house, cast-iron and stoneware sewers, flushing tanks,
manholes, and other incidental work, for the cor-

poration.—Mr. T. J. Moss-Flower, 28 Victoria-street.
Westminster, S.W., or Mr. B. Morley, borough
surveyor.

CANNOCK.—October 6th.—For alterations to exist-

ing detritus tanks, conversion of existing filters into
aedimentation tanks, removal, washing, and screen-
ing of the existing filtering material, and the con-
struction of new tanks, filters, mains, and pipe
sewage carriers, for the urban district council.—Mr.
R. Blanchard, engineer and surveyor.

STEPNEY.—October 6th.—For the construction of

two underground conveniences in Stepney-green, and
an undergroimd convenience in Commercial-road
East, for the borough council.—Mr. M. W. Jameson,
borough engineer.

PONTARDAWE.—October 13th.—For laying iron
pipe sewers and constructing flushing chambers, for
the rural district council.—Mr. John Morgan, engineer,
Herbert Chambers, Pontardawe.

K1NGST0N-UP0N-TH.U1ES.—October 15th.—For
the supply of about 8,000 yds. of press cloth for sewage
works, for the corporation.—Mr. Harold A. Winser,
town clerk.

KINGSTON-UPON-THAMES.—October 15th.—For
the supply of about 300 tons of 80 per cent sulphuric
acid for the sewage works, for the corporation.—'Mr.
R. Hampton Glucas, borough surveyor.

WEST HARTLEPOOL.—September 30th.—For the
construction of an underground urinal, for the cor-

poration.—Mr. Nelson F. Dennis, borough engineer.

MANCHESTER.—October 6th.—For the construction
of main drainage (new outfall sewer), for the corpora-
tion.—City Surveyor.

DURBAN (Natal).—October 6th.—For the supply of

the best quality stoneware sewerage pipes and specials,

for the corporation.—^Messrs. Webster, Steel & Co.,

agents, 5 East India-avenue, Leadenhall-street,
London, E.C.

LEEDS.—October 31st.—For the construction of

screening chambers, sewer, storm overflow culvert,

retaining wall, pumping station, works office, and
laboratory, for the Sewerage Committee.—Mr. Geo.
A. Hart, sewerage engineer.

Miscellaneous,

PORTSMOUTH.—September 26th.—For the supply
of materials and works for a system of aalt-water
supply for street watering, for the corporation.

—

Borough Engineer.

OSWESTRY. — September 27th. — For laying
, 2,150 yds. of cast-iron or steel pipes, with sluice

valves, air valves and hatch boxes, and construction
of brick chambers, for the corporation.—Mr. G.
WUliam Lacey, borough and water engineer, Guildhall.

TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.

The Editor invitee the co operation of Surtevor readers
with a view to making the information o'ven under this
head as complete and accurate as possible.

* Accepted. t E«commended for acceptance.

BUSHEr.—For the construction of cast-iron pipe sewers.
for the urban district council.—Mr. E. E. Eyder, surveyor,
Bushey ;

—

— Stockman, Finchley .

.

. . £322
Trentham, Limited, London 209
F. P. BlisB, Bushey .193
Halsey & Sons, Edgware .

.

174
Bailey & Sons, Bushey Heath 157

Surveyor's estimate, £220.

DEVIZES.—For scarifying and steam rolling, for the rural
district council.—Mr. S. \V. .Saunders, Devizes :—

Edison Steam Rolling Company, Dorchester.—Is. 5Jd. per ton
for scarifying and rolling. Is. SJd. per ton for rolling,

and 31s. per dav of nine working hours.
H. Merritt, Melksham.—Is. 6Jd., Is. 4id.. 32s. 6d.

Barnes Brothers, Southwick, near Trowbridge.—Is. 3id.,

Is. 2}d., 30s. 6d.'

DUNSTABLE.—For the construction of storm-water conduit,

for the corporation.—Mr. J. Stewart, borough surveyor :—

A. T. Catley. Loudon ^^-S
W. Wright. Chesham . •

ol,
G. P. Trentham. Birmingham 884

W. Halsey & Sons. Edgware 874

G. Powdrill & Sons. Luton
Jukes & Co.. Tipton
G. S. Wood. Dunstable*..

Borough surveyor's estimate, £758.

857

769

MALDON.—For the removal of closet soil, ashes and house

refuse, for the rural district council.—Mr. W. Almond,
surveyor ;

—

L. J. Camping, Southminster, £100.
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Minutes of Proceedings.

Comparisons of

Different Types

of Road Crusts.

The reports submitted to the

Third Road Congress on the
subject of Comnmnication No. 4

include several valuable contri-

butions t<3 the study of the construction of road
crusts and pavements, and several of the reporters

furnish useful data of costs and practical studies of

the nature of the materials employed. A notable
feature of the reports is the extent to which traffic

enumeration is taken into account, and, in some
cases, the influence of the traffic factor in determin-
ing a choice of pavement is carefully explained.

Clear distinctions are drawn as regards the effects

of different classes of traffic upon the choice of a

paving material, and the reports seem to show that

the nature of the paving or road crust suitable for

any particular road will depend more upon the

nature of the traffic than upon its amount. As
studies of the " Comparative Advantagesof Different

Types of Road " some of the reports are somewhat
wanting in grip of the subject, attention being given
rather to full and careful descriptions of particular

methods and materials than to comparisons of ti/pex.

At the sPvme time the information given is so valu-

able in itself that the reader is fully compensated
for the lack of definite comparisons, and is able, in

other ca'jes, to make his own comparisons by means
of the data supplied. In the short summaries which
will be found on another page an attempt has been
made to give some account of the leading features
of each report and of the conclusions arrived at as

regards the kinds of roads suitable for different

conditions or for different classes of traffic. It

should be understood that the reporters wholly con-
fine their attention to the carriageway, almost en-
tirely to the road crust, and, in many cases, mainly
to the wearing cost. This is to bo regretted since,

in view of the attention given to various kinds of
paving under other heads in " Questions " and
' Communications," it might have been expected
that in Communication No. 4 some consideration
would be given to the comparative advantages of
different types of highways. None of the reporters
have dealt with this subject. There is no compari-
son of different methods of draining the road as a
whole, no study of the influence of the width of
the carriageway upon results, nor of the influence
of the width of the road between fences. There is

no discussion of the relative values under different
circumstances of open ditches and of covered pipe
drains, nor of the respective influences of walls,
close palings or banks on the one hand, and open
fences on the other hand. One reporter, it is true,
refers to the value of shade trees, and states that
suitable trees are planted along both sides of certain
roads, and there are a few notes on the advantages
of an open road in the case of tarred surfaces.
There is no discussion, however, of the influences of
different kinds of encompassmeiit of the road in this
respect. Not one i-eporter has considered it worth
whi!e to discuss the question whether, in certain
cases, it is an ultimate economy to raise the level of
a road a foot or two above the level suggested at

first sight as that proper to the alignment. Good
drainage is insisted upon in many of the reports,

but it is not considered whether the average drain-
age could be improved by making every embank-
ment a foot or two higher and every cutting a foot
or two shallower when checking a design or making
an alteration.

As far as they go, however, the report* are worthy
of careful study. Among the particular points that
may be specially mentioned, the use of cement, lime
and powdered slag as road binders, or in making
mortar for concrete roads, is prominent. The French
reporter, it will be noted, takes the view that sur-
face tarring has the effect of bottling up the detritus
rather than of preventing its formation ; but his
remedy, the continual maintenance of the fi'.m,

would seem to tend to carry the road on to a still

more unfavourable condition. A remedy which has
been frequently referred to in these columns is to
give the road a chance of wearing down between
tarrings; the detritus will then, to a large extent,
emerge as mud, and can be swept off, or, in any
case, will be removed by rain and wind. The in-

creased wear is justified by the fact that the mate-
rial lost is stuff that is of little value, and its re-
moval leaves a better and firmer crust, apart from
the improvement effected by the further consolida-
tion and smoothing which take place when the road
crust has lost its tar film. This method is not put
forward as in every case better than surface tarring
effectively maintained for several years, but it seems
to be of more general application, and suitable for
a large mileage of British country roads. The re-
ports exhibit national characteristics in a marked
degree, and our knowledge of thesubject is furthered
as much by the concentration of different tempera-
ments on the problems involved as it is by the great
extent of the field of study.

* * »

Water Sterilisation^ '^i'*'

advocates of water puri-

1^
fication by means of long

Chemical Methods. !^°'''Se have found that, even in
tlie case ot London the chemical

methods cannot altogether be dispensed with.
Dr. Houston recommended that the impure flood
waters should be sterilised by the " excess .lime

"

method, and Dr. Rideal, in his paper read last
year at the Washington Congress on " Hygiene
and Demography," drew attention to the "fact.
This paper, with which we deal more fully else-
where in the present issue, reviewed the various
chemical methods. One of the most interesting,
and as yet but little known, of the methods re-
ferred to is that devised by Mr. Eric Rideal,
wherein the ultra-violet light in the ozone appa-
ratus is utilised together with the ozone for
purposes of sterilisation. Seeing that the forma-
tion of the ultra-violet light means considerable
loss of power in the ozone plant, the advantages
of its utilisation are apparent.
With regard to the chlorine process, it is re-

markable that Dr. Rideal should say that " the



494 THE SURVEYOR AND MUNICIPAL October 3, 1913.

addition of 1 to 2 parts per 1,000,000 of available

or active clilorine, which is all that is generally

needed, does not affect the taste." The actual

quantity of available chlorine which is added to

water is frequently much less than from 1 to 2

parts per 1,000,000. For instance, at Cleveland,

in America, from 5 to 0"7 parts per 1,000,000

is used, and is found to be quite sufficient; at

Jersey City the quantity is 0'35 parts per 1,0_00,000,

while the same amount is found to be sufficient for

Cincinnati ; similarly at New York 0'5 parts per

1,000,000 are used for the Crotcn supply, and

06 parts in the Bronx supply. Many similar

instances could be quot-ed showing that it would be

misleading to think that water generally required

from 1 to 2 parts per 1,000,000 of available

chlorine for its purification. At Philadelphia the

sewage effluent is sterilised with 084 parts per

1,000,000 of available chlorine. Admitting that

the quantity of sterilising agent to be added de-

pends upon the amount cf organic matter present

in the water, its temperature and the time cf

contact, it is difficult to understand why Dr.

Ridea! and Dr. Thresh, in papei-s read about the

same time, each infer that water generally needs

about 1 part per 1,000,000 of available chlorine

for practical sterilisation. Again, in referring to

the ease with which the chlorine process can be

controlled by the starch-iodide test, it is remark-
able that Dr. Rideal did not refer to the greater

ease with which it can be ocntrolled by the Evans
chlorimeter.

The merits of electrolytic hyjsochlorite are dealt

with, but no details are given as to its successful

application at waterworks, though such informa-

tion should be forthcoming. As long ago as the

year 1910 we were told that electrolytic cells were
being installed at Cincinnati to supersede the

chloride of lime process. Mr. Eric Eideal also

referred to the many waters treated with electro-

lytic bleach in an article contributed to The
Surveyor in September, 1912, yet no figure.5

appear to have been published. The method cf

purification by means of chlorine gas, condemned
in the article above referred to, is not mentioned
in Dr. Rideal's paper, though it has apparently
been used in America. The fact that even in

London purification by storage alone appears to

be impossible is rightly emphasised, for we find in

Dr. Houston's recent reports clear evidence of his

desire for sterilisation of part of the water drawn
from the rivers by means of the "excess lime''
process. In Dr. Rideal's opinion this process has
often been ti'ied and has been found to be expen-
sive. AYith regard to sterilisation by lime. Dr.
Rideal makes no mention of the opinion expressed
by other chemists to the effect that sterilisation

is effected when enougli lime is added to water to
absorb the free and half bound carbonic acid, and
to precipitate the magnesium content which should
make the "excess lime" method unnecessary.
This is a point upon which his opinion would have
been exceedingly interesting.

Road Problems
in Australasia.

In a paper on " Australasian
Road Problems," some extracts
from which will be found on

another page, Mr-. J. N. Coane, of Melbourne, has
succeeded in presenting very clearly some of the
most important of the factors affecting highway
development in Australasia. It seems that, to some
extent, the decay of highways which has been a
feature of a history of roads in other countries
occurred also in Australia, main roads becoming
disused after the railways were built. It is pos-
sible, indeed, that this feature has been more pro-
nounced in Austra.ia than in many other countries
in which there has been a large development of
railways. Mr. Coane's references to fair-weather
roads, which are usable for eight or nine months

in the year, suggests that the usefulness of roads
of this class depsuds mainly upon whether they are

in cannection with p.rmaueut roads or, on the other
hand, foi-m a network the uselessness of which, at

certain periods of the year, leaves a considerable

area of country without highways. It must not be
assumed that it is in all cases desiiable, when pos-

sible, that such roads should be made capable of

carrying traffic throughout the whole year; on the
contrary, the purpose of fair-weather roads is to

provide at small expense a closer means of access

to fanns and crops than can possibly be provided
by roads of much greater capital cost. In a good
many cases it is better to provide one main road of

ample width and strength and a considerable net-

work of fair-wca.h;r ri^aas than it is to attempt to

construct a network of permanent roads for the
whole area; but it should be understood that these

considerations do not apply to all countries, and
that, although the princp e involved may well be
borne in mind, it may in some areas be neither
economical nor desirabls to conscruct any road
which cannot carry traffic in any weathir conditions

which are ordinary for the time of the year. AVith
regard to the importance of roads for purposes of

national defence, it is ceT^ainly reasonable th-a: con-

tributions should be made fr^m central funds, net
necessarily in direct relation to actual or possible

military rejuirements, but generally wiih respect

to the national as distinct from the local character
of roads. Other passages in this interesting paper
suggest consld.n-ations respecting the extent to

which differences in climate and in other conditions
afl'ect the practice of road construction and main-
tenance, and, on the other hand, the significance

of those features of highway engineering which seem
to be but little affected by such influences. It is

not, of course, the fact that the practice of very
distant covtntries is specially likely to differ from
that at home, nor is difference of latitude so im-
portant a feature as it is somrtimes supposed to be.

The amount and distribution of the rainfall is, how-
ever, of very great importance in this connection,

as is, too, the prevailing character of topographies 1

and geological features. As regards rainfall and,
to a considerable extent, topography also, conditions

in Australia present certain marked differences in

comparison with those in other countries, and it will

be interesting to follow the trend of highway engi-

neering under the developments that a:e now
taking place in the Commonwealth.

Private Street /" considering the advantages

Wark<i-
^ procedure prescribed by

An Objection.
the Private Street Works Act,

1S92, as compared with the
alternative powers derived from the Public Health
Act, 1875, with regard to the execution of private

street improvement works, a moment's reflection

is sufficient to show the convenience to a local

authority of that provision of the former code
which enables certain objections to be heard and
determined before the works are carried out.

Among the most important of these objections is

the one that the street "which it is proposed to

make up is already repairable by the inhabitants
at large, and that the provisions of the Act are
therefore not applicable to it. This was well

illustrated by a case which arose recently at

Hampton Wick. The district council had n:ade
a provisional apportionment in respect of a street

known as Normansfield-avenue, to which objection
was taken by a frontager on several grounds, in-

cluding the cue merwtioned above. The contention
was that along the street there had existed, as far

back as li\'ing memoiy could go, a public foot-

path, of which the council apparently had no
knowledge. Some ancient inhabitants were called

and gave evidence to the effect that a public fiot-

path had existed on the site of the street as long
as they could remember, and certainly prior to
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1836. This evidence was not contradicted, and

the Bench were therefore bound to accept it and
uphold the objection. If the council had been

[iroceeding under the Public Health Act it would

liave been impossible to obtain a judicial decision

on this question until after the execution of the

works and a summons had been issued for the re-

covei-y of the apportioned expenses. 1'he oV.jector

also endeavoured to raise the question of '' c'egree

of benefit,' his contention being that the council

ought to have taken into consideration the fact

that only the flank wall cf his property abutted

on the street to which thei-e was no access, and

that certain houses in another street which the

making up would benefit ought to have been in-

cluded in the apportionment. In view of the

decision on the larger ground, these points were

not pressed. It is difficult to see, however, that

they were good ones, inasmuch as it has been

decided that in the absence of a resolution cf the

council under sec. 10 of the Act that regard shall be

had to '' degree of benefit," it is not comjietent to

the justices to bring in that pi-inciple when de-

ciding on an objection.

* at *

Tu» !...>«:*..>:«..» Our columns have shown con-
The Institution's ,,, ^,, ..t i ••

Npw "Journal" ^'iHcmgly that the new Journal
of the Institution is at least not

favoured with unauiuuty by the members, and we
cannot lielp thinking that the best interests of the

Institution would have been served if it had taken
steps to ascertain whether the decision come to at

Yarmouth really voiced the views of the majority

on so important a matter. We had more than a

suspicion, from the evidence which came to us

unsought, that the substitution of the periodical
" Journal '" for the annual volume of " Pro-
ceedings '' does not meet the wishes of the majority

of the members, and, in the absence of anj' official

action, we have directly sought the verdict of the
members and associate members, excluding only
those whose rcislies would have been unduly de-

layed owing to residence abroad. We asked,

simply, two questions: (1) Are you in favour of

the substitution of a Periodical Journal for the
Annual Volume of " Proceedings "? (2) Are you
in favour of advertisements being included in

your Institution's Official Publications ? ; and as a
result have received 411 replies from members who
are opposed to the substitution of the " Journal

''

for the " Proceedings," and 391 replies from these
who are specifically against the acceptance of
advertisements for an official publication of their
Institution. In favour of the " Journal " 188 re-

plies have come to hand, and in favour of adver-
tisements 160 replies. The considerable further
number of responses received we are not penintted
to refer to publicly, and we respect the reservation
of the writers. But it is clear from them that
the rather more than two to one against shown by
the replies we are authorised to quote would be
increased to three to one if all could be dealt
with. It must, we think, be held that these facts
are sufficient to justify the governing body of the
Institution taking steps to ascertain if the
Yannouth resolution is really acceptable to the
main body of the members. We have, in conclu-
sion, to thank most cordially the surveyors who
have favoured us with replies, and we beg them
to accept this general acknowledgment.

* * *

The Abercarn ,
Suspicion, which is said to

Surveyor's Protest.
^^"-^^ ^^^ g"il^^y i"ind, as-

sumes a particularly offensive
form when it is directed in general terms against
unnamed individuals, some of whom may not be
offered the opportunity of defending themselves
from attack. Recently a member of the Aber-
carn Urban District Council, not quite full of the
charity which believetk all things, proposed that

the council adopt the following resolution: " That
no full-time officer of the council bo allowed to

leave the district area during business hours, ex-

cept in the execution of his duties, or unless per-

mission has been obtained of the council or com-
mittee sitting at the time of the application." He
ofl'ered no explanation of the why or wherefore of

his proposal, relying upon the diffident assertion

that ' he did not wish to talk.'' But he reckonetl

without the surveyor, Mr. John Williams, who
entered a spirited protest against such tactics. Mr.
Williams said he regarded the resolution as a re-

flection upon himself, and challenged any member
to say that his work was negligently in arrear. lie

added that he wanted anything that might be. said

about him to be said to his face; and when the
mover of the resolution objected to an official

taking part in debate, he was met with the re-

joinder from Mr. Williams that he declined to be
gagged when attacked by innuendo. " I speak
for myself," he concluded with emphasis, '' the
other officers can speak for themselves." The
chainnan admitted that in such circumstances the
surveyor was justified in defending himself, and
it would seem that his defence was so complete
and withal so convincing that the council in the
end proceeded with the next business. The inci-

dent may have been inherently trivial, but it was
necessary, nevertheless, that it should be dealt

with there and then by somebody if officers were
to be saved from a flood of unworthj' suspicions.

To his credit, be it said, Mr. Williams has in a

few fearless sentences proved to his council the
injustice of a procedure which, while professing to

discredit nobody in particular, is in reality a

reflection upon the official staff in general.

* * *

/ca«r. u»Ho..,io«rf ^ Certain Youth of poor
/Esop Modernisea. ^ • • i . j, , «

Fable iV
Lineage arrived at that Age
when, the Schoolhouse door

having closed behind him, it became incumbent
upon him to earn for himself a Living. Now this

Youth had many Connections among these who
sate upon Public Bodies ; hence it was deemed
a Master Stroke so to place him that he might
advance in Life by Leajjs and Bounds beneath
the fostering Care of his Relatives. My nephew
is about to carve for himself a Career, quoth the
Chairman of the Council to the Town Surveyor ;

receive him then into your Office and I will re-

ward you with my Patronage for your Care of

him. So Arold—as the Youth was called by his

fond Parents and others of the Family—entered
duly into the Surveyor's Office, and as he was
no Fool, and was possessed, moreover, of a

Leavening of Low Cunning, he made gcod Strides

in the Art and Craft (and more particularly in

the latter) of his Profession. The Years rolled

on, and the Chief was in due course Gathered
to his Fathers. The Council gave him a Right
Royal Send-ofi', and the Youth, new advanced to

the Position of Second Assistant, had a Moist
Eye. The remaining Optic was glued on the
Main Chance. And it Came Off ! But, alas

!

naught is all Honey in this Sublunary Vale, and
Things panned not out as they had promised.
Holding now the Reins of Office, the life ui the
erstwhile Assistant became a daily growing
Burden to him. The vei-y Relations who had so

persistently pushed him Up, now banded them-
selves together to shove him Down. He had to
submit to all their Whims and Caprices, and,
what was worse, he had to play Second Viola in

the giving out of Contracts and similar Matters.
His name eventually became a Byword among his

Professional Brethren, and he speedilv attained
a Dishonourable Old Age, still young in Years
but prematurely aged by Chagrin and Disillusion-

ment. Moral.

—

Better a Vegetarian Diet than
three Square Meals of Meat a Day and the Eternal
Dunning uf the Butcher.
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Coast Sand Dunes, Sand Spits, and Sand Wastes.—V.

By GERALD O. CASE, Cousulting Civil Eiigiueer for Coast ^^orks.

Opinions diflfer as to the origin of the sand

on the Lancashire coast, and this has given rise

to considerable controversy. Mr. T. Mallard

Reade, in a memorandum prepared for the Royal

Commission on Coast Erosion, gives the following

interesting theory as to its origin: " If we turn to

the chart of the Irish Sea by Captain Beechy, re-

])ublished in a reduced form in Beardmore's
' Manual of Hydrology,' we may find a possible

explanation. The tide of the Irish Sea, entering

by the South Channel, meets the previous tide

entering from the North Channel, creating a maxi-

mum rise of the tide at Fleetwood and Morecambe
Bay. These tides bring with them sand which has

a tendency to accumulate on the south-west Lan-

cashire coast, producing the shallcv.'ing of the sea

which exists. This sand has its origin in the de-

struction of the pre-existing Triassic rocks, and
intermediately the glacial drift and some post-

glacial beds. As a rule it consists of quartzcse

grains much rounded by attrition. The accumu-
lation of this deposit on the foreshore gives free

play to the winds,which sift the grains of sand

from the small quantity of mud with which they

are mixed.'"

On the coast bordering this village there has

been a considerable gain of land in the past 100

years, which is due to sand being blown inland.

Mr. S. Coetmore Jones has made careful measure-

ments of this accretion on the Earl of Scarborough's

estate since the year 1849, with the aid of the

Tithe Award plan of that date and the Ordnance
Survey maps of 1904-5. The result shows that

the average gain of land along the whole parish

frontage has been at the rate of about 5i ft. per

annum, the ma.\imum width of the accretion being

330 ft., and the minimum 45 ft. near the north

end of the parish frontage.

The sea is shallow off Skegness, and there are

a number of outlying banks of sand and gravel

which are constantly being added to. In Mr.
Jones' opinion most, if not all, of the sand which
is accreting there is derived from these sand banks
and from dunes north of Skegness which in recent

yeai-s have been eroded.

In windy weather the surface of the sand banks
at low water is rapidly dried, and large quantities

of the sand are transported inland. Near high-

water mark the sand is arrested by grasses and
plants, and ridges of natural sand dunes from 20 ft.

to 30 ft. high are formed by the assistance of the
vegetation. The chief plants which thus build

up and consolidate the sand dunes on this part of

the coast ai'e sea buckthorn {llippuphu'e r/iaiti-

niiiihs), marram grass {Psamma areiitirin) ; there

are also a small percentage of common elder, and
in some places a few tea trees {Lyciiim barbaruin).

The spread of the vegetation which is so necessary

for the formation of these natural dunes is to some
extent assisted by blackbirds, thrushes, starlings

and rooks, who feed on the buckthorn berries.

HOLKH.VM, NOEFOLK.

In a report made for the Royal Commission on
Coast Ei-osion, Mr. Hugh Munro, forester for the

Earl of Leicester's estate, said that near Holkham
Gap accretion is taking place, owing to the action

of marram grass and blowing sand. Near Overy
also accretion is taking place due to the great

quantities of blown sand coming in and being re-

tained by a strong growth of marram grats. On
parts of the coast of this estate faggot fences have

been successfully used to assist the marram grass

in building up the sand dunes.

SCOTLAND.

On the estate of The Macleod of Macleod, at

the head of Loch Brittle, some natural reclamation

has taken place in recent years owing to the accu-

mulation of blown sand. The sand dunes are ex-

tending seaward at the rate of about 1 ft. per
annum. Marram grass ('

' bent
'

') is indigenous

on this part of the coast, and grows up as soon as

the sand is accumulated by the wind, and prevents

further inland drift.*

In the parishes of Oldmachar and Belhelvie,

Aberdeenshire, some natural accretion has also

taken plac« in the last ten years, the inblown sand
becoming fixed with marram grass. At St.

Andrews some land at the links has been re-

claimed from the sea by planting the inblown sand
with sea lyme grass ; in places the high-water line

has been pushed seawards from 180 ft. to 250 ft.

Between Swilcan Burn and the mouth of the
Eden, Scotland, a considerable quantity of sand
in the past few years has travelled on to the coast

from the sandy banks at the mouth of the Tay.
This sand has formed into dunes which are fixed

with sea lyme grass (Elyiniis areiiaria). As the
sand thus accumulated is constantly travelling on
to the shore, and not blown in at the expense of

the foreshore, accretion is taking place.

There are also numerous other places around
the coasts of Great Britain where land has been
won from the sea by the accumulation of wind-
blown sand. At Beesands a village has been
built on the sand accumulated under the cliffs. In
Cornwall belts of sand dunes, locally termed
' towans," have been fomied on the coast margin.
There are several places in AVales where wide belts

of sand dunes have been formed, and are locally

known as " burrows." From Seaton Harbour to

Maggis Burn, the Northumberland coast is

bordered by sand dunes, and in the neighbourhood
of Gloucester Lodge Farm the dunes have in-

creased in area in recent years.

THE FORMATION OF A LITTORAL OR
COAST PROTECTION DUNE.

Before the work of fixing and reclaiming coast

sand wastes can be undertaken, and the inland

movement of a belt of bare sand dunes arrested,

it is necessary to form on the sea coast just land-

ward of high-water mark of ordinary spring tides,

a large artificial littoral dune to cut off fresh

supplies of sand blown in from the foreshore.

The formation of a littoral dune may also be
necessary to prevent erosion of the coast, and in

other places the existence of such a dune enables
low-lying lands to be reclaimed from the sea.

Experience has shown that, broadly speaking,
there are thi-ee ways by which man may form
coast sand dunes—firstly, by planting just land-
ward of high water a continuous line or belt of

suitable sand-loving grasses and shrubs; secondly,

by the construction of a solid wall or embankment
of earth, sand, or other material; and thirdly, by
the construction above high-water line of a con-
tinuous row, or rows, of openwork fencing made
of boarding with a small space between each board,
or of brushwood. The fencing made of boards,
with spaces between, has the great advantage that
the boards can be pulled up as the sand accumu-
lates on both sides of the fencing.

Some of the most successful examples of the

* Appendix to vol, iii.. Report of Royal Comzmsfiion on Coast

Erosion.
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formation of littoral dunes are those where board
fencing in the first place was used, and when a

dune of a certain size had formed, vegetation was
also employed : suitable grasses which woidd adjust

themselves to a slowly rising surface being planted

in between the parallel lines of fencing.

Reference has previous'.y been made to the

successive ridges of sand dunes formed on the East

Coast and elsewhere by vegetation. The final re-

port of the Royal Commission on Coast Erosion

refers to the use of grasses, such as marram grass

(Psamma arenaria) and lyme grass (Ehjmui>

arenarius), above high-water mark for forming
sand dunes. " The planting of these grasses," they

state, " on sand above the reach of the waves en-

courages the formation of dunes, even at places

where they did not formerly exist." The disadvan-

tage of using vegetation only is that it tends to

form very iiTegular dunes, and in many cases does

not collect and fix all the inblown sand, the result

being the formation of successive ridges of blown
sand rather than that of a continuous large dune.

If vegetation only is used it is also difficult to

regulate the slopes of the dunes, and experience

has shown that this is very desirable if the cost

of maintenance is to be kept low.

Of the advantage of using vegetation in con-

junction with paling fences there can be no two
opinions. The use of the latter makes it possible

to build up the dune, within certain limits, to

the desired height and slopes, while the use of the

former enables the sand surface to be efficiently

fixed.

By inducing the wind to deposit the inblown
sand in the form of a large littoral dune, in places

where erosion is going on, or belts of bare sand
dunes are being moved inland, or where it is pos-

sible to reclaiju land, man is able to utilise the
forces of Nature for the benefit and service of

mankind.

FORMATION OF DUNES BY CONSTRUCTING SOLID

EMB.\NKMENTS.

A sand embankment 3 or 4 miles long, thrown
in 1610 across the Koegrass, a tide-washed flat

between the Zuyder Zee and the North Sea,

caused the formation of rows of dunes 1 mile in

breadth, which excluded the sea therefrom. A
similar sand bank or dyke, called the Zijperzee-

dijk, in the course of two centuries formed a belt

of sand dunes almost as extensive.*

Between the Wash and the Humber an earth
bank was constructed by the Romans to reclaim
mai-sh land. The bank was not sufficiently high
to prevent inundation at very high tides, but it

caused the formation of a long range of sand
dunes which covered up the earth bank. These
dunes, where overgrown by vegetation, form a verj'

efficient protection t-o thj low-lying marsh land
behind.
Some years ago the sea threatened to cut

tlirough the island of Ameland, the wind having
blown awaj- a lot cf sand from the low flat which
connected the two higher parts of the island.

The construction of a groyne and sand embank-
ment checked the ercsion, and a chain of sand
dunes rapidly formed.

t

FORMATION OF LITTORAL DUNE BY THE
COMSTKUCTION OF PALING FENCING.

The artificial littoral dune is usually formed
from 100 ft. to 300 ft. landward of high-water line

if spring tides. The fii-st step to be taken is the
erection of a continuous line of paling fencing.
This may consist of boa,rds about 6 ft. long by
6 in. wide by 1 in. thick, the bottom ends usually
being pointed, and the planks driven about 3 ft.

into the sand, and 1 in. space being left between
the planks. Sand transported inland by the wind
accumulates on both sides of the fencing, as pre-

viously explained. When the accumulation has

risen to within a few inches of the top of the

fencing they arc pulled up about 3 ft. by means
of levers, this process being repeated until a dune
of the required height to prevent the inland drift

of sand has been formed. Grandjean* puts this

height at 10 metres, or about 33 ft. Fig. 2.'!,

taken from Schlick's '' Manual of Forestry,"!

shows successive stages in the constmetion of the

dune.

It is important to regulate the slopes of the

dune, and to arrange for it to assume a moderate

slope, which is essential for its permanent main-
tenance.

Simultaneously, therefore, with the erection of

the paling fencing, another fence should be ei'ecte<l

at a suitable distance inland of the former. This

prevents sand which has passed through the first

line of fencing from being carried inland, and
allows the slope to be regulated within certain

Fig. 25.

A—Sea level. B— Palin* in three successive positions. C a'ld D —
Xttttle fences. E- Original surface of littoral dnnc. F and G - Sarl.ice

of littoral dune in iwo subsetiueia stages (the heights exagfreratel).

limits. When the littoral dune has been built

up to something approaching the desired height

and shape, grasses, such as man-am and lyme grass,

which are able to grow upwards through a slowly

rising sand surface, may be usefully planted.

Grandjean, in his paper on "Littoral Dunes,"

published in 1S87, states that he considers B r.nd

C preferable to A (Fig. 26) for the crcss-sectioi;

of the littoral dune on account of their being much
easier to maintain.

PLANTING ON LITTOHAL DUNE (SEA FACE).

As a rule it is useless to att«mpt to plant trees

on the liWoral dune, owing to the salt spray of

Fig. 2S.—Cross-sections of Littoral Duxes.

the waves and the strong sea winds. The sand
grasses most suitable for use on the sea iace of

the littoral dunes in Europe are:

—

Marram grass (Pmimna arenaria). \ Baltic

marram grass {Psamma Baltica), sea lyme grass

* La Dune Littorale. " Eevue des Eaux et Fcrits, 1887."

t " Schlick's Manual of Forestry, Vol. iv."

J " Marram Gras«.'* This name has bean given in different places
to teveral distinct kinds of erass which frrovr^ on sand daoea. It is

also popularly known as '* Khitela? " in Denmark, "Helm"' in

Holland, " Gourbet " in France. The marram gr^es has been
scientifically designated as Ammoi'hila arundinaeea, Arundj arenaria,
Psamma arenaria, Ptammophila arenaria, and Calamgrostit arenaria.

It is probably one of the most polyocymus veeetables found in
English nomenclature. In some pans of Kngland it is called "bent,"
" Starr," " Starr grass," and "sea bent," insttad of marram gra.'-s.
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{Ehjmus areiiarius), sand sedge {Carex nrenaria),

seacoucli grass {Triticiim junceum).

Among other plants which, in Europe, will grow

on the sea side of the dune are:

—

Orache {Atriphj- arenaria), seablite {Suaedn

maritima), sea rocket {Cakih maritima), salt wort

{Safwla kali), sea purslane (Arenaria peploides),

sea poppy {Glaucium luteum).

PLANTING ON LITTOEAI. DUNE (lAND FACE).

Among the shrubs suitable for growing on the

land side of the littoral dune are :

—

Sand willow {Salix repens), sea buckthorn {Hip-

2)opliae rhamiioides), tea tree {Lycium harharum),

tamarisk (Tamarix Anglica).

FORMATION OF LITTOKAL SAND DUNES IN FRANCE.*

The fii-st steps taken to form the coast dune con-

sist in the erection of a coutinuoiis line of paling,

parallel to the shore line, and about 100 yds. laud-

ward of high-water mark of ordinary tides. The

most satisfactoi7 method of constructing the paling

has been found to make it of boai-ds about I'GO

metres (4 ft. 6 in.) long and from 2-54 centi-

metres (1 in.) thick. The ends of these boards,

which are to go in the sand, are shai^iened. A
trench, about 15 in. deep, is then dug in the sand,

and into this the paling boards are driven 7 in. or

8 in., so that when the trench is filled up they will

stand just over 3 ft. out of the ground. A space

about 1 in. wide is left between the boards.

When work on the French dunes was first com-

menced a solid wall was built instead of the paling

fencing, but when it became buried it could not be

raised," and was therefore expensive. A baixier

made of a ridge of eai-th was also tried, and

answered very well while it lasted. Solid walls or

close-boarded fences do not collect the sand so well

as paling fences owing to the eddies fonned by the

wind. A paling secured to strong string piers with

spaces between was also tried, and did well until

buried, but when built in sections required too much
force to raise. Rows of stakes driven into the sand

with brush woven in between a little way up, and

more added as the sand accumulated, have also been

tried, the stakes being raised from time to time.

This type of fencing answered fairly well.

Experience, however, showed that the paling

fence made with separate boards driven in the sand

with spaces between the boards was by far the best

type of sand collector for use on the coast dune.

With these paling fences a certain amount of sand

passes through the spaces, and the sand is banked

up evenly on both sides. This type of fence is not

so liable "to be blown over by gales as a solid fence,

as the wind pressure is somewhat relieved by the

openings, and only very oblique and strong winds

ever blew down the palings, and then only in very

exposed places, during exceptional gales.

When the sand has accumulated to the top of the

paling fence, the boards are raised one at a time,

and this process is repeated until the accumulation

of sand has reached the desired height. At fii-st

the method of raising the boards was to dig a

trench at the side of the fence until the boards coiild

be raised by hand, when they were planted anew.

This method has the objection that it disturbs the

sand, and i-enders it more liable to be eroded by the

wind. In order to obviate this objection the boards

were subsequently raised by a lever, a chain being

placed round the plank, and the top of the next

adjoining board used as a fulcrum. By raising

them a little at a time and getting a new hold the

boards were gradually raised to the required height.

Afterwards this method was improved upon ; a

movable frame, made with a long lever mounted
on runners (which could be slid along the fence to

be raised"), with j^incei-s and chain, was found to

work very well. The chain passed over an arc of

a circle, near the head of the lever, and thus drew

vertically. This apparatus is easily moved about,
and can be worked by one man.
A lineal metre of paling fence costs from 2'5 to

3 francs, and if made of sapwood got from the in-

land pine plantations, and not creosoted, lasts about
five years. The cost of maintaining the paling fenc-

ing is about half a franc per lineal metre, and the
stake and brush fencing a third of a franc per
annum.
The windward (seaward) slope assumes an angle

of 7 to 12 deg., the landward slope being much
steeper, and any angle up to the angle of repose of

sand. Expei'ience has shown that 7 deg. for the
windward side and 22 deg. for the leeward side

are the best slopes for the dunes. By altering

the position of the paling fence, or putting a double
row a few feet apart, the slope of the dune may, to

a great extent, be regulated at will, but the regu-

lation of the slope is generally accomplished by
means of vegetation.

When the coast dune has been raised by means
of the paling fences and vegetation, to a height of

about 12 metres, if necessary it is widened at the

top by substituting for the paling fence quadruple
rows of brush about 15 in. apart.

It has been found inadvisable to let the windward
slope of the coast dune be stee}>er than 12 deg. If

the angle is found to be greater than this, the

pa.ing is carried f^^ther back ; for this to be done
it is necessary first to widen the top as previously

described.

Many French engineers make the leeward side of

the coast dune as steep as possible—that is to say,

they let the sand be at its inclination of repose.

The stability and steepness of the land slope is

sometimes secured by stakes interwoven with brush
which have to be renewed from time to time.

When the paling has been fixed, tufts of marram
grass (Psamina nrenaria) are often planted in front

of it, the width of the strip of sand planted
being about eight times wider than the obstacle

opposed. The tufts of marram are planted in quin-

cunx order, and closer together near the paling.

They collect the sand and adjust themselves to a
rising surface level. The marram grass is planted

in winter, and between the plants seeds of the

marram grass and of Trificuin junceum, Artemisia,

Kakih maritima, Sahola, Ephedra, and other sand-

loving plants are sown.

On the sea side of the dunes 121 marram plants,

weighing 22 lb. each, and about 5J lb. of seeds are

used to each acre of siu-faoe. The seeds are sown
broadcast on the sand, and are not covered except

the treading in resulting from the workmen passing

to and fro.

A sand dune 12 metres high contains about 720
cubic metres of sand per lineal metre of dune. If

the sand is coming in at the rate of 25 cubic metres
a year, the increase in height of the dune will, when
the height of a dune is 12 metres, be about 12 in.

per annum. Experience has shown that it is very
important to ascertain the rate of increase in the

height of a dune, as the kind of trees, shrubs or

grasses which may be successfully planted depends
upon this factor. Grasses such as marram will

thrive and adjust themselves to a fairly rapidly

rising surface level : other plants cannot be success-

fully grown until the annual rise of surface level is

much smaller. Tamarisk will grow well on the land
face of the dunes when the rise of sand surface is

not more than 1 ft. per annum.
During storms the wind sometimes makes

breaches in the coast dune, and these are at once
repaired by collecting fresh sand. For this purpose
paling fences are sometimes set in lines obliquely

to the main direction of the landward side.

The coast protection dune is indispensable if the

inliand dunes are to be reclaimed and profitably

cultivated. It requires constant attention, and
any breach caused by storms must immediately be
repaired. The maintenance of the protection dune
is on no accoimt neglected, as otherwise the coast
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sands, in course <if time, may encroach on llie culti-

vate! lands and Dveiwhelm them.

FORMATION OF LITTORAI, SAND DUNES IN CAPE COLONY.*

At the Gulchways, Port Elizabeth, it wa.s neces-

sary to form a coast prolection dune before the
work of reclaiming the inner dunes could be pro-

perly carried out. This work was undertaken by
the Forest Department. A bush screen was con-

structed along the coast as close as possible to the

high-tide level. As the sand piled up on both sides

of the screen it was gradually raised, being always
kept above the sand level. In 1894 the dune was
about 23 ft. high; in 1901 it had a maximum height

of 42 ft., and extended for over 2 miles along the

coast. The sea face, the maximum slope of which
is 28 deg., was planted with various grasses and
shrubs, but they did not grow very well at first ;

patches of Triticum junceuiii, however, obtained a

good hold on the sand. Pypgrass {Ehrharta
gicjantfa) was tried, but was not found a success on
the sea face, although it grows well on the leeward
side. This would appear rather strange, as «at

Algoa Bay pypgrass grows almost into ihe so-i.

(To he continued.)

MACADAM."

By Major W. W. Crosby, m.am.soc.c.e.

General agreement as to the meaning of the word
" macadam "—commonly used to refer to a type of

road surfacing—would prove of great convenience.
The writer does not know that there is at present mucli
diversity of opinion as to what is covered by the term,
i)ut it has been .stated to him that no general agree-

ment has been reached on this point; that, in more or
less numerous cases where experience had been limited
to the u.^e in construction of, saj% a few kinds of broken
stone, it seemed that little, if any, thought had been
given to arriving at the limits of meaning of the term
" macadam," it being granted that it applied to the
work in hand, and that, accordingly, it might be wise
to discuss the pos.sibi!ilies of its definition, and to

suggest one such as a concrete starting-point for the
discussion.
Any definition of "macadam," meaning a type of

road surfacing, which limits the material to be used
for its construction to crushed stone would, the writer
thinks, be too narrow to be either correct or conve-
nient. M'Adam, the engineer from whose name the
term is derived, him.self used no " crushed" stone, nor
did he confine himself even to broken stone. He
specifically refers, in his "Remarks on Road Making"
(London, i82i»), to the use of "gravel," "fliint," " lime-
.stone," " whinstone," and " large pebbles mixed with
sand," and says, "Excellent roads may be made with
any of these materials." Then he later lays down
certain principles for the use of "different materials,"
condensed extracts from which are quoted below in
the order he gives them:—

The size of the largest pieces of road metal should
not "exceed an inch in any of its dimensions."

Tlie road (i.e., road crust) ought to be considered
as an artificial flooring or roof over the foundation,
wliich latter really carries the bonds, and to that
end mu.st be kept dry.
The admixture of earthy or other fine material to

l)roken stone is injurious, and a mechanical bond
or interlocking of angular pieces of road metal is

necessary. This should not be discouraged or inter-
fered with by the presence of fine material.
The road metal should preferably rest on a firm,

but resilient, foundation, rather than on a hard,
rigid one, such as ledge or rock paving.
The thickness of the road metal should be no

greater than necessary to preserve its integrity as a
roof to keep the foundation dry.

Throughout the whole book may be found many
references to the use of gravel by M'Adam, his criti-
cisms of it as well as of various stones, and his sug-
gestions for the use of each.
The point the writer wishes to make is that our

term " macadam," considering its derivation, means
tlie attainment of certain results based on the obser-
vance of definite principles rather than the use of
particular materials or methods.

' y'\ Reclamation ut D.itt Sands in Cape Colony, by C. H. D.
Braine, Minates of ProceediDgs, Institution of Civil Engineers, vol. cl.

.M'A<lani had n<i steam rollers, no stone ciushers,
and tlie available materials for his road metal were
limited to stone and gravel. Had good slag, for in-

stance, been as available then as to-day, is it reason-

able to suppose that -so practical a man vvoidd liavo

ignored its possibilities •

It seems to the writer that if we recognise the prin-

ciples of M'Adam, referred to briefly above, and the
wider resources for both materials and machinery now
open, a proper definition of our term may be made
as follows:—

Macadam is a road crust composed of gravel,

shells, slag, broken stone, or similar material, in

which the largest particles do not exceed a certain
maximum size (dependent in any case, to some
extent, on the quality of the material u.>-ed, but
generally about 2 in. for the longest dimension),
whose particles, having a size preventing their pass-

ing a J-in. ring, are compacted together so as to be
interlocked and mechanically bound together to the
utmost possible extent, and whose then remaining
voids or inter.stices are filled, by the aid of water,
with smaller particles and fine material from the
same or similar sources. True macadam has no
particles in the surface exposed to travel whose size

is so great as to render them unstable under horse-

drawn vehicular travel. Macadam built on lop of

an artificial foundation of paving is usually 'alKMl

"Telford," or " Telford Macadam."
It the foregoing is in itself not convincing, the

writer will refer those interested to an article by him
on "Macadam Construction," printed in the Goml
lloads Mafjnzinfi for June, 1908, p. 186, for further ex-

tended argument.
In case a general acceptance of such a definition

is had for "macadam," several related or subsidiary

terms may be most conveniently used with an in-

crease of clearness in their use. For instance, "shell

road" may be used to designate a road surfaced with
dredged shells, which are generally mixed with sand,

silt, &c., while "shell macadam" would differentiate

the surfacing built with clean shells, compacted and
then filled \as to its voids) with only the necessary

amount of sand or fine material. "Gravel road"
would mean a road with a crust of unscreened or

"bank" gravel, while "gravel macadam" wou.ld indi-

cate the adherence to the principles of M'Adam. A
"slag road" would be built of slag from the pile,

unscreened. " Slag macadam " would indicate that

breaking and screening the material had taken place

in some way. Further along this line, the term
"bituminous gravel (or shell or slag or broken stone)

macadam" would then logically be a most convenient

term for differentiating such a surfacing built by the

penetration method from one built by the mixing
method (a bituminous concrete).

It seems to the writer that it is up to highway engi-

neers to adopt promptly such reasonable nomenclature
in their work as will indicate by its saving of breath

and ink their appreciation of the engineering demamis,
as well as those of the times, for efficiency.

Waterproofing.—In order to ensure the flat roofs

and parapets of the new county schools at Langport,
Somer.=et, being leakproof, Pudlo has been specified.

Royal Sanitary Institute.—At a provincial sessional

meeting of this body to be held at Newcastle-upon-
Tyne Town Hall on Friday, the 17th inst., a discussion

on "Housing Problems in a Northern Industrial

Town" will be opened by Dr. S. J. Clegg, assistant

medical officer of health to the corporation of that city.

Bridge Building.—Students, young engineers, and
surveyors will find much useful information in " Pre-

liminary Studies in Bridge Building," by Reginald
Ryves, Assoc. m. inst.c.e. (London: St. Bride's Press,

Limited, 24 Bride-lane, E.G. Price 2s. nett.) The
book is described as the " first of a series of small
volumes, each complete in itself, dealing with the

design of ordinary highway bridges of moderate span."
Though highway bridges alone are referred to, the

matter contained in this volume is largely applicable
to railway bridges, aqueducts, and similar engineering
undertakings. The five primary types of bridges are
described, and the conditions determining the best

s:'ve for each of the three types of streams are discussed
in detail; while in connection with wandermg streams
various modes of designing abutments or approach
spans are dealt with. Improvements of fords and the

effect of eccentric loading of vehicles on the girder

loads are among the numerous other items touched on.
—Scotsman.
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Australasian Road Problems/
By J. j\r. COANE. MKM.AM.soc.c.E., Melbonme.

Australasia, as a young country that, largely owing

to the discovery of gold about the middle of the last

century, has developed with considerable rapidity,

finds itself to-day. like the rest of the world, con-

fronted with road problems, some of which differ

essentially from those of older and more closely

settled communities. ... A glance at the map of

Australia shows that our principal cities are long

distances apart, and that in the various States the

chief towns and villages are by no means close

together, and the same is true of New Zealand.

To elucidate the position of our main roads ques-

tions of to-day it is necessary to explain that about

1850 to 1860, when alluvial gold mining was in full

swing, and earlier, many of the State Governments
found it necessary to construct lines of roads from
the sea ports to the inland centres, and most of these

were very well made. As the diggers worked out

their claims, many of them devoted their savings to

the establishment of agricultural and grazing farms,

and to meet traffic requirements railways were built.

These w-ere mostly nearl.v parallel to the main roads,

which, in common with all other principal roads,

were kept up by the collection of tolls till about 1865,

when that form of taxation w'as abolished.

As soon as the railways came into operation, pas-
senger coaches and teamsters' wagons were taken off,

and, except as to sections here and there leading to

railway stations, many of the original main roads
became disused, and were allowed by the shire

councils that had then come into existence to fall

into disrepair and in some instances to become im-
passable. With the advent of automobiles came the

demand that these main roads should be restored

and maintained fit for through traffic, but, speaking
generally, the local authorities are by no means
likely to expend their funds on long lines of such
roads parallel to railways until the cross roads lead-

ing to the stations shall have been provided for. As
their ratepayers, the farmers and graziers, improve
their financial positions, and most of them are doing
so, the use of automobiles by them will become more
and more common, and locally more interest is being
and will be taken in the main road question than
formerly. As the Australian, New Zealand and Tas-
manian Railways are all State owned, and as auto-
mobile trafiic is, for a time at least, likely to reduce
railway receipts, the Governments naturally hesitate
to expend money on works likely to reduce revenue.

What precedes is, of course, only a very general
outline of the ease, and there are instances where, in
difficult country, the railways and main roads are not
in such direct competition, and where the latter
indeed will be feeders rather than competitors.

In many of the southern parts of Australia there
are large alluvial plains comparatively closely settled,
but quite devoid of stone of any sort and where earth
roads and natural tracks are the rule. Such roads
and tracks if looked after are quite trafiickable for
eight or nine months of the year, except during and
after unusually heavy rains, but when soaked are
absolutely impassable for automobiles, so that
motorists are often obliged, when caught by wet
weather, to leave their cars stabled till the ground
dries up again, making long joxirneys by train in

the meantime. . . .

In the country districts, as in the towns, the engi-
neer's great difficulty is to get funds enough : the
people generally have become so used to bad high-
ways that they accept them more or less as a matter
of course, and will not spend enough money to pro-
vide good ones. Until they do, very obviously the
bad will prevail, and it would appear that the" local
authorities are not at all likely to provide adequately
for the main leading lines of traffic, and that it

would be better for the Central Governments to
undertake such work themselves out of the general
revenue, as is done in several countries where the
roads are good, notably France, Germany, Austria,
and Switzerland.
In Australia and Tasmania, where the military

establishment is under the control of the Federal

* Paper prepared in connection with the recent InternationsI Ruad
Congress ia London.

Government, that authority is clearly interested in

the road question, and it does not appear that it

would be out of place to set apart a portion of the

general Federal revenue for subsidising the States

for the construction of main roads that woidd be
used for military purposes, it being remembered that
troops must be manceuvred in times of peace so that

they may be effective when wanted for active service.

As military roads are a necessity for defence, it

would seem reasonable that a part at least of their

cost should come out of defence funds, contributed
by the whole of the people, townsmen as well as

countrymen, all being alike interested.

A difficulty has arisen in connection w-ith the up-
keep of long lines of main roads with considerable
automobile traffic, in that it is next to impossible

to limit the speed of cars on them and so prevent
the . . . disintegration of the crust. If funds could
be found as in the covmty of Kent for tar-painting

long stretches of roads, this particular trouble,

accentuated in Australia by our long periods of very

dry weather, might be overcome, but an examina-
tion of the revenues derivable in Australasia in

comparison with those of, say, Kent makes one
hopeless on this point, and probably the best that

can be done will be to bind these roads with ferru-

ginoiis gravel or some clayey material that will not

readily disintegrate on becoming dry.

Turning to the road problems of our Australasian
cities and larger towns, it is found that, subject, of

course, to differences of climate and surroundings,
the same difficulties that afflict the older nations are

met with in Australasia, One of the greatest trouliles

confronting municipal engineers, however, is the
difficulty, if not indeed the impossibility, of in-

ducing municipal authorities to vote money enough
to carry out adequate road construction and main-
tenance. Water supplies and. lighting are generally

good, while sewerage, where there are sewers at all,

is the same. When it comes to votes for roads, how-
ever, the amounts provided are generally hopelessly
inadequate, the citizens through their representatives
declining to find sufficient funds. The inevitable

consequence is that macadam has to be employed
where high-class paving should be the rule, and that

in suburban areas streets remain unrepaired
till they become so rough that to drive an ordinary
automobile over them at the rate of even 10 miles
per hour is to court disaster to the vehicle and its

occupants. When the rates paid in cities like

Sydney and Melbourne are compared with those con-
tributed in places like iManchester, Birmingham, or

Liverpool, it is found that the latter pay about three
times the percentage on annual values that the
former do, and it is not to be assumed that Austra-
lasian valuations are very high ; indeed, the reverse
is probably the case. It is therefore pretty safe to

say that about three times as much money is avail-

able for road construction, maintenance and cleansing
in England than in Australasia, where the costs of

labour and materials are higher. . . . One very
noticeable result of the want of sufficient money is

that our city streets, even where the surfaces are

wood-block paved or asplialted so as to stand it, are
seldom, if ever, washed, and during dry periods the
same dust and rubbish are blown about for weeks
till soiue is carried away to the storm-water drains by
the first heavy shower.
Referring to the actual practice of road construc-

tion in Australasia and its results, it may be said

that, in general, the conclusions arrived at by the
Brussels Congress of 1910 are borne out by Austra-
lasian experience, and most, if not all, of our road
engineers would agree with those conclusions, espe-

cially as regards the use of macadam for road crusts.

They realise that for many decades to come, for by
far the greater part of our s\iburban and for nearly
all our country roads, w'e shall have to rel.v on broken
stone, bound—where this can be afforded—by the

infiltration of some bituminous fluid, such as coal-

tar, asphaltum, and tar-macadam, or similar crusts

will no doubt be laid down to a smaller extent, and
it goes without saying that for very heavy traffic

wood and stone paving must be employed.
The writer's experience of the tar-painting of well-
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founded, well-consolidated and smooth macadam
roads made with not very hard ordinary basalt, has

been satisfactory both as , regards efficiency and

economy w^here the tralEc has not been of the

heaviest. He has found that it is not advisable to

tar-paint macadamised roads till they have been con-

solidated by' traffic, as rolling, even when carefully

and amply done with a good steam roller, has not at

all the same effect as the subsequent continued

action of wheels. Where there is much automobile

traffic the difficulty is to keep the crust from disin-

tegration till the wheels have consolidated and

smoothed it. This has been accomplished by the

\ise of a binder of soft pliocene rock consisting mostly

of sand and clay, which, with an occasional watering,

should very dry, hot weather be experienced, serves

to keep the road together till it is ready to be tarred

a few months after being laid.

It has not been found desirable to boil the coal-tar

too much, as that tends to make it brittle and to

cause it to lose its vitality too soon. Clayey mate-

rial freshly laid as binder does not take tar well, but

after a few months in the road this trouble disap-

pears and excellent results are obtained. If broken

up by a Morrison scarifier the crust comes off in

sheets 2 in. thick and up to about i sq. ft. in

area. . . .

The Government of the Auatralasian Federation

may awake to the fact that, in the interests of its

])eople. if only for purposes of defence, the question

of roads should not be neglected, and that the rulers

of an important Commonwealth should not stand

aside, as they have done in the present instance, on
the plea that the State Governments, from whom,
by the way, the control of the military forces has
passed, should alone be expected to take part in a

movement that is being ioined in by practically all

the civilised nations of the world.

BROAD IRRIGATION AT LEICESTER.

PROPOSAL TO "SCRAP" SEWAGE FARM.

On Friday last a Local Government Board inquiry

was held by Mr. E. G. Hetheiington into an applica-

tion of the Leicester Town Council for sanction to

borrow £118,000 for the purpose of additional sewage
disposal works.
The town clerk, Mr. H. A. Pritchard, stated that

the loan was necessary in order to deal more effec-

tively with the storm water before it passed into the
river, regarding the alleged pollution of which com-
plaint had been made from time to time by the
county council. The amount of water passing to the
Abbey pumping station had increased year by year,

and it was proposed to supplement the plant by the
addition of two engines, in order to meet the Local
Government Board requirement of dealing with three
times the dry-weather flow. The scheme also con-
templated establishing detritus tanks to deal with
the storm water in the first instance, and storm-water
tanks for dealing with a large amount of water at

the same time. The four detritus tanks would each
have a capacity of 85,000 gallons.

The borough surveyor, Mr. E. G. Mawbey, gave
evidence as to the details of the proposals, and Mr.
!\[idgley Taylor expressed the opinion that the
scheme was the best which could be devised to meet
and solve the problem with which the corporation
was faced.

Replying to a question, Mr. Midgley Taylor cha-
racterised as absurd an alternative suggestion of Mr.
Kaikes that the corporation could " scrap " the
existing sewage farm, treat the whole of the sewage
by means of bacteria beds, and efiect a saving to
the ratepayers into the bargain.
Mr. Eaikes outlined his alternative scheme for

treating the sewage by means of additional bacteria
beds, and getting rid of the broad irrigation system
altogether. This would enable the corporation to
sell the Beaumont Leys farm, on which there was a
loss of oyer £4,000 a year. He calculated that that
sum capitalised, together with other savings, would
enable the corporation to carry out the system he
advocated, and leave a sum of £50,000 in hand.

ROCHDALE SEWAGE WORKS.

THE EXTENSIONS AT ROCH MILLS.

The extensions to the Rochdale sewage disposal

works at Eoch Mills, which have been completed at

a cost of about £32,000, were formally opened recently.

The borough engineer, Mr. S. S. Piatt, was respon-

sible for the scheme, Mr. T. Williams being his

assistant in the preparation of the drawings and

details until ill-health compelled him to resign his

connection with the borough surveyor's department.

Since then Mr. G. A. Waite has fulfilled the position

of resident engineer during the execution of the work.

The electrical supply is direct from the corporation

power station, the cable being laid underground up
to the old works, and thence overhead to the new
pumping station. The electrical part of the scheme
has been designed and supervised by the borougli

electrical engineer, acting in co-operation with the

borough surveyor. The whole of the constructional

work of the extensions has been carried out under
contract by Messrs. J. Bentley & Co., of Bradford,

the electrically driven pumping plant by Messrs. The
Rees Roturbo Manufacturing Company, of Wolver-
hampton, and the electric cable work by Messrs. W.
T. Glover & Co., of Manchester.
In the course of the opening proceedings tlio

borough surveyor, responding to the toast of his

health, said it had been a great pleasure to be asso-

ciated with the works. It had been specially g!ati-

fying that in this scheme he had had the entire con-

fidence of the committee. A man could put his heart

into his work under such circumstances, and lie

could say without any egotism that he had put tlie

best that was in him into this scheme. In designing

the works he had endeavoured to secure that nothing
should be rendered useless or have to be scrapjied

as the result of extensions, and he took a great deal

of credit to himself and the members of the oid

committee that that object had been accomplished.
The works had been arranged from the start so that

they could be added to without difficulty. The
works, he was pleased to say, were known a little

further afield than the parish of Bochdale. On tlie

previous day a deputation from North Lancashire
had visited them on the recommendation of the

Eibble inspector; three eminent engineers from
Holland had been over them recently ; they had been
visited by the chief engineer of the Health Depait-
ment of Japan ; and they had had any number of

engineers there from France, Germany and America.
Mr. Piatt paid a high tribute to the contractors for

the sound, substantial work they had put in. Mr.
Williams had proved one of the most reliable

assistants he ever had, and he had had right good
service from all the members of his staff who had
been connected with the work.
The work still to be carried out, at a cost of about

£22,000, in the near future, forming the remainder
of the scheme, is the second set of thirteen percolat-

ing filters, an additional precipitation tank, and the

duplication of the main outfall sewer from near
Bridgefield-street to the Roch Mills works.

Extensive Housing Scheme for Naples.—Under a
niunicipal housing scheme, the erection of buildings
to house over 14,ai0 persons in populous centres of
Naples is projected.

Motor Fire Engines.—The adoption of motor fire

appliances in Greater London proceeds apace, and the
VVillesden Urban District Council is evidently deter-

mined to remain in a prominent position in the matter
of up-to-date equipment of this kind. This authority
has just ordered another motor fire engine from
Messrs. Merryweather &. Sons, the type selected being
the well-known petrol " Hatfield " design, making the
fourth Merryweather motor for Willesden. The first

machine, comprising a chemical fire engine, hose,
tender and escape, was ordered in 1908, and the second
and third, which, in addition to the aforementioned
equipment, are each fitted with a "Hatfield" puni)),

were ordered respectively in 1910 and 1912. The fourth

machine, which will be fitted with the latest improve-
ments, is to be on similar lines to the second and
third, and it may be mentioned that in each case tlie

capacity of the " Hatfield " pump is 350 gallons per
minute. These repeat orders, besides affording a proof

of the success of motor fire appliances generally, are

an undoubted tribute to the high degree of perfection
attained by this particular type. Other suburban
towns which have adopted the "Hatfield" type of

motor fire engine include Harrow, Hendon, Finchley.
Bromley, Chislehurst, Penge, Dartford, Mitcliam and
Merton.
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Institution of S^unloipal and County Engineers.
MEETING AT TIVERTON.

In the unavoidable absence of the president, Mr.

J. W. Cockrill, the chair at last Saturday's meeting

of the Institution of Municipal and County Engi-

neers at Tiverton was taken by Mr. H. T. Chapman,
county surveyor of Somerset, the chairman of the

South-Western District, the attendance including

Messrs. H. Bradley (Devon County), E. W. Cade
(Public Works Department. Ceylon), L. Caplen
(Yeovil Rural), H. Collins (Norwich), W. A. Collins

(Bridgwater Eural), S. Dearing (Tiverton), D. Edvrard.-^

(Taunton), hon. district secretary, G. R. Folland

(Devon County), W. S. Gardner (South Molton), H. A.

Garrett (Torqiiav), C. Gillard (Torquav\ W. Harpur
(Cardiff), T. D.'Holgate (Tiverton), S. Hutton (Ex-

mouth), S. J. James (Sherborne), C. Jeffrey (Tiver-

ton), P. W. Jones (Frome), A. H. Mit<>hell (Tiverton).

T. Moulding (Exeter), F. Parr (Bridgwater), G. Pons-
ford (Bridgwater), D. J. Poole (Tiverton), E. A.

Rogers (Newton Abbot Rural), and E. Y. Saunders
(Barnstaple). As will be seen, the number present
was not large, but many were doubtless chary of

making the journey to a town which a severely re-

stricted railway service makes so difficult of access.

It was an altogether successful gathering, however.
The municipal progress of Tiverton was outlined in

a jjaper by Mr. J. Siddalls, the borough surveyor,
and a description of the town's sewage disposal

works was supplied to the members by the chemist
and manager, Mr. L. D. Holgate. Discussion fol-

lowed, and the members, before proceeding on a
round of visits, were entertained to lunch by the
mayor (Mr. A. T. Gregory, j.p.), by whom they had
previously been accorded a most hearty welcome on
assembling at tlie town hall.

His Worship said the objects of interest there
would be brought under their notice by Mr. Siddalls.

^\'ho had been with them for more than a quarter of

a century, and who, with ripe exjjerience and mature
judgment, still retained the enthusiasm and optimism
of youth. They felt it a great honour to receive such
a distinguished body of public servants. Municipal
engineers did well to magnify their calling. They
were the wonder-workers of this practical age. It

was their business to make rough places smooth,
crooked places straight, to turn the dry ground into
water springs, and to cause even a sewage farm to
be fragrant as the rose. He knew they would do
nuich greater things if only there were more money
available. The problems they had to face, and the
difficulties they had to overcome could be dealt with
in many cases much more promptly and efficiently
liut for the beggarly lack of pence from which all

suffered. The British householder at the present
time answered to the description given of Issachar,
one of the sons of Jacob, " a strong ass couching
down between two burdens "—the burdens of the
past and those by which provision was being made
for the future. In Tiverton, for example, they were
even now paying about £300 every year because their
great gvaudfatliers eighty years "ago spent £7,000 on
jiavements and roads, and gaily borrowed the money
at a per cent without making any provision ever to
repay the capital. They left tliat to their successors.
]\reanwhile tliey were also paying for improvements
wliich would presently be the heritage of their
children, free from the incubus of debt. Tliat was
the sort of thing going on throughout the country,
although in that borough, he Was thankful to say,
their nninicipal debt to-day was practically no bigger
than it was a quarter of a century ago. He appealed
to them to exercise all the influence they could com-
mand to obtain from the Imperial Exchequer larger
grants in aid of local autliorities. Immense sums of
money had within the last few years been extracted
fioni the pockets of motorists and others expressly
for the purpose of improving the roads and develop-
ing tlie resources of the country. These exactions,
now amounting to several millions, were being
hoarded up and invested—he hoped in sound securi-
ties—instead of being used. Some of them who had
had to contribute, and had received no benefit in
return, felt that their money had been obtained
under false pretences. He hoped they would do all
that was in their power to induce the Government
to relax their grip upon these funds and allow them

to be distributed fairly and equitably among local

authorities for much needed improvements long over-

due.

Mr. Chapman, on taking the chair, thanked tlie

mayor very heartily for the kind welcome which lie

had extended to the members of the institution. He
regretted that they had not had a larger number of

meetings in the district. He had received a letter

from the president (Mr. Cockrill) saying how much
he regretted that he was not able to be present.

Apologies for non-attendance were reported by the

honorary district secretary to have been received

from Messrs. S. F. C. Churchward (Dawlish), J.

Paton (Plymouth), Robinson (Devon County), and
W. Wellburn (Middleton).

SURVEYOH's motor CARS: PETROL REBATE.

The Chairman asked whether any stejjs had been
taken by the council with regard to obtaining a

rebate on the petrol used by surveyors for motor cars
in the public service.

Mr. W. HABPtTR (Cardiff) replied that, personally,

he could not, as he was unable to attend the last

council meeting.

Mr. T. Moulding (.Exeter) said he was in the same
position. The matter was discussed at the previous
meeting of the council, and he thouglit it was de-
ferred.

The Chairman understood that it was proposed to

send round some form of communication to county
surveyors. That was all he had heard.

The Chairman, in calling uison Mr. Siddalls to

give a summary of his paper, said they were deeply
indebted to him for giving them the opportunity
of visting Tiverton and preparing this paper for

them.

MUNICIPAL PROGRESS IN TIVERTON.
By J. Siddalls,

Borough Surveyor.

[Mr. Siddalls was articled to the late Majoi lioimey, of
Eugeley, Starts, and subsequently aciea as major lionney's
assistant. Duriiig that period he was engaged on the
Eugeley main drainage works, was assistant surveyor to
the local Board of Health, carried out many important
architectural works, and was engaged in the Parliamentary
survey work for several railway enterprises in various parts
of the kingdom. He was subsequently engaged in the
erection of large schools at Cannock and Eawnsley, and
the enlargemeut of the West Hill schools for the Cannock
School Board, and was appointed in 1878 surveyor to the
Brownhills Local Board, carrying out the sewerage of
Brownhills and other parts of the district, and the laying
out of the sewage farm of 100 acres at Walsall Wood, the
erection of public offices and assembly rooms, as well as
many other works of sanitary improvement. In 1887 Mr.
Siddalls was appointed borough surveyor of Tiverton, and
during the period smce that date all the municipal works
of the town and extensive borough, comprising an area
of 17,680 acres, have been carried out by him, and are
described in the paper submitted at the meeting of the
Institution.]

After tracins; the development of local government
in Tiverton from the year 1084 to the present time,

mentioning, inter alia, that the borough, by reason of
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ils area of aljout ld8 .-'(luare miles, is one of the largest

ill the kingdom, Mr. Siddalls said:—
.\ brief statement of the advances made in sanitary

aiul other adminislralive improvements during the

past muirter of a century will show, it is hoped, that

water supplies in the country. It was given, so tradi-

tion affirms, to the town about 1250 by Isabella,

Countess of Devon. The source of the supply is the

town leat, or "lake," which rises in springs at Nor-

wood Common, 51 miles north of the town, and on

the efforts of the town council in these directions have
not Vjeen fruitless.

WATKR SUPPLY.
The water supply is, without doubt, the mo.st in-

teresting feature of the corporate works of the borough.
It is, if not tiie oldest, one of the most ancient public

reaching the town was distributed by conduits and
channels through all the streets and by-ways. This

old supply has always been, and never more so than

now, very highly prized by the inhabitants, and many
stringent regulations were from time immemorial en-

forced for its preservation. Every seven years the



504 THE SURVEYOR AND MUNICIPAL October 3, 1913.

uiicient stieam is peiauibulated by the mayor and cor-

poration and tlio inliabitants, with many of the old

customs, for tlie purpose of clearing away obstructions

and claiming the right of the townspeople to the water.

In 1880 the supply was improved by the construction

of subsidence tanks, filter beds, and a small service

reservoir at a point in the course of the leat 2i miles

from, and on an elevation of 200 ft. above, the centre

of tlic town. Tlie service mains are 9 in. in diameter,
diminishing to 2 in. Very few of the latter remain,
having mostly been replaced by 3-in. pipes.

While the sujiply from the town leat is ample for

eight months nf the year, in a dry summer the quantity

falls to about 60,000 gallons a day, and as the various

inoperties became connected with the mains, and the

old wells were discarded, it was found necessary to add
further supplies. Two supplementary supplies have

been added which are used in the summer montlis.

An adit has been driven into the hill at Warnicombe,
a distance of 700 ft., 150ft. below the surface; from

this source a constant supply, varying but little during

the suumier, has been obtained, yielding about 40,ii00

gallons per diem, which, it will be seen from the

analyses, is of extreme purity. A service reservoir in

(.onc'rete, with reinforced-concrete roof, and containing

70,000 gallons, has just been constructed. Another

supply has been obtained from springs rising in the

AUers Valley, yielding 150,000 gallons per diem, and
liere also a concrete service reservoir containing 240,000

gallons is almost completed. The construction of these

reservoirs is shown on plates Nos. 1 and 2. The water

supply is constant, and even during the recent long

drought has been ample.
The total population supplied is about 9,500 persons,

and the quantity used varies from 27 to 35 gallons per

head per diem.
The following table gives the figures taken from the

most recent analyses :
—

Table or AXALTSES.

Town Leat. Warnicombe. Alters.

Chlorine as clilorides 1-79 •J-25 1-78

Free and aa'iue ummouia 0007 •0005 0005

Albuminoid or or^nic ammonia •006 •00i9 •0019

Oxygen consamed in 4 hrs. at S9° P •054 •01 •Oil

Hardness—Total 78 ^•8 9^6

Temporary 5-S

Permanent 2-0

Bacteriological.

On gelatine 3 days 18" C. colonies
developed per c.c. 55 1 33

On agar 1 day 37° C. 6 3 4

As ail old town Tiverton was well sewered according

to the lights of the period, chiefly by sewers of brick or

stone sides and arclied tops or circular or elliptical

y-in. brick sewers. Many of the old sewers have dur-

ing the past twenty-five years been replaced by stone-

ware pipes, 12 in. and 9 in. in diameter; the whole
of the outlying parts of the town on the eastern side

and the entire West Exe district have been so recon-

structed.

Tlie West Exe district is low-lying, and part of it is

lielow the level of discharge into the main outfall

sewer. A low-level sewer has been laid, and an in-

stallation of Adams' hydraulic lift put in, which
raises the sewage to the level of the syphon across

tlio river, and is worked by tlie waste water from the
town leat, a tank in Fore-street giving the necessary
Iiead for sujiplying the apparatus. This appliance
lias worked to the writer's entire satisfaction, requir-

ing little attention, and costing only 7s. 6d. in repairs
—for a new Icatlier facing to the only valve—in the
tiiirteen years it has lieen in constant operation.
The new sewers are provided with flushing cham-

bers, and are ventilated by about twenty-five 6-in.

cast-iron shafts attached to the highest walls of

private properties.

SEWAGE DISPOSAL.

Previous to 1886 the sewage of the town was dis-

i-harged without treatment at various outlets in the
two rivers Exe and Lowman; the larger portion into

the latter, from which the water was diverted through
a leat for purposes of irrigation.

An inquiry into the possible danger of pollution of

the Exeter water supply, which was and is now taken
from the river Exe at a point about 12 miles below
Tiverton, proved that all traces of chemical impurity
had disappeared during the course of the rapidly fall-

ing river before it reached the Exeter intake. There
was, however, a considerable nuisance from the leat

and irrigation near the town, and in 1886 the first of

the modern sewers was laid, the 24-in. outfall sewer
intercepting the drainage on the eastern side of the

town, and 20 acres of land, li miles from the town.

were purchased and laid out as a sewage farm. The
ordinary methods of irrigation were adopted, and
osier beds planted and such crops as mangold-wurzels
and rye grass grown. The land, however, is of a

clay nature, and not best adapted for irrigation, and
aerial nuisance still existed. Many plans for improv-
ing matters were discussed, and ultimately, acting on
the lines of the reports of the Eoyal Commission, the

present installation was laid down, and a resident

chemist and manager appointed, with the result that

the aerial nuisance formerly complained of has ceased
to exist.

The sewage works and the method of working are

fully described in the paper submitted by Mr. L. D.
Holgate, the chemist and manager.

SIBEET IMPKOVEMENIS.

Most of the principal street improvements made in

recent years have been the result of disastrous fires,

notably the widening of Bamj)ton-street, formerly a
narrow thoroughfare, bordered by hou,<eswith tliatched

roofs, and the upper end of Gold-street. A con.sider-

able improvement was made on Angel-hill in 1892 by
feetting back the line of frontage of shops burnt down,
and the easing of the steep gradient by raising the

.street at the foot and lowering it at the top of the hill.

The most recent improvement, now in progress, is

that of the widening of Gold-street, the main thorough-
fare leading into the town, the total cost of which
will be £3,115, towards whicli the county council have
contributed £1,250.

The bridge over the river Lowman was widened two
years ago, the work being done in concrete with rein-

forced-concrete arches, and a circular bay constructed

in vi'hich a statue of King Edward VII., executed by
Mr. Harry Hems, of Exeter, has been placed, the cost

of the statue and the bay being borne by a nonogena-
rian and highly respected ex-mayor of the borough,
Mr. Thomas Ford, J. p., whose other munificent gifts

to his native town include the clock tower opposite

the statue, and homes for thirty-six aged persons, en-

dowed by the gift of the Old Blundell's School, con-

verted into modern residences, in which the archi-

tectural features of the old school have been faithfully

preserved. Eeaders of " Lorna Doone," by Black-
more, an old Blundell boy, will remember the opening
chapter of that wonderful story, and will trace the

scene in the present aspect of the school and the old

gatew-ay.

The town is very well paved, the limestone paving
having been laid in the early days of the old Paving
Commissioners, who raised the money on bonds, with-

out, however, making any provision for repayment.
By a Provisional Order in 1897 a loan for £7,299 was
raised to pay off the debt during a period of twenty-

five years. Most of the paving done in the town re-

cently has been in granolithic in situ, and has proved
very satisfactory. The outlying footpaths, 1 mile from
the centre of the town in every direction, are con-

structed in tar-asphalt.

HIGHWAYS AND STREETS.

The area of the borough being so large—17,680 acres

—it naturally follows that the length of roads is

greater than usual in proportion to the population

;

there are 30i miles of main roads and 37 miles of other

roads; total, 67-5 miles.

The town council succeeded, so far as the main
roads are concerned, the Tiverton Turnpike Trustees,

who did excellent service in the improvement of the

nine main roads which radiate from the town in all

directions. For the traffic of those early days the con-

dition of the roads was excellent; but, alas! the con-

.struction being upon the Macadam principle, and built

upon the ordinary marl soil which prevails, when the

character of the traffic changed from light-wheeled

vehicles to the present ponderous traction engines,

pulling heavily laden trucks up the hills over which
some of the main roads lie, the difficulty of main-
taining the roads increased enormously, as well as the

cost.

Owing to the situation of the town, and the fact

of the only bridge over the river Exe being in the

centre of the town, all the traffic from the districts

lying on the east to those on the west has to pass

right through the town and distribute itself over a

vast area, devoid of railways, along the main roads

in the borough. Hence the larger part of the heavy
trai'tion traffic is through traffic from and to other dis-

tricts than our own. This has naturally caused a great

increase in our main road expenditure—practically

100 per cent in tlie last fifteen years—and a difficulty

has arisen with the county council, who have, up to

the present, not seen their way to meet us by way of
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grant to repay the whole of this increased charge forced

upon us by conditions we cannot control. There are

hopes, however, that ere long the county council will

view the matter in a more favourable light, and pay,

as they are legally bound to do, the whole cost of

maintenance.
The materials generally used are the so-called flints,

reallv a chert found in the greensand formation on

the Blackdown Hills, which, if rolled in with a little

limestone for binding, answer exceedingly well. The>e

cost 6s. 3d. per cubic yard at the railway; South Devon

basalt at 8s. per yard, and Teign Valley granite at

7s. 8d. are also used. In addition we have an excellent

quarry of local stone, which has proved of great value,

and is especially suitable for tar-macadam, taking the

tar better than any of the other stones used.

There is an example of a tar-macadam road in Castle-

street laid in 1895, which has only this year had to

be renewed ; i mile of tar-macadam has been laid dur-

ing the last three years on the Minehead road. Tar-

viated macadam has been laid in two streets and has

answered well, and excellent results have been ob-

tained with Eocmac in two of the main streets carry-

ing the heaviest traffic.

The staff consists of a foreman, forty workmen in

various grades, twenty stonebreakers, six horses—mo.st

of the team work on the outside roads is hired from

the farmers—with one Aveling 12-ton roller, with a

hired roller in tlie winter, and one tar-spraying

machine.
All the main streets and the principal main roads

for about li miles out are tar-sprayed, and the costs

during the last summer were as follows :

—
Cost. OF Tak Spkatino.

Manual laliour

1ep.m labour
Tax (mainly distilled)

Grit
Sundries

Superficial yards tarred

Total

26,653 21,:;77

4*,030

The cost of the repairs of the main roads dining tlie

past year was:—
£321 7 per mileMain roads in town ... ..

Do. outside town (including strenfifthen.

ing foundations)

Average per mile

116 6 3

133 2 o

HOUSING AND TOWN PLANNING.

No scheme of town planning has as yet been formu-

lated, although several suggestions have been con-

sidered by the committee.
In the matter of housing accommodation Tiverton

is not well placed; there is a considerable need for

better houses, and more of them, for the working
classes, and the council have just commenced a scheme
for the erection of lU working-class dwellings to be let

at rents of 6s. 3d. per week for house, including par-

lour, living-room, scullery with bath, and three bed-

rooms, with separate offices and large garden. For a

similar house without parlour the rents will be 5s. 3d.

per week, and for a two-bedroom house 4s. per week.

A competition for the best design for laying out and
buildings resulted in the adoption of the design of

Mr. S. Thompson Clotliier, of Street, and the erection

of the first four block?, comprising four houses of the

first class and fourteen of the second, has been com-
menced.
The following table gives the number of houses of

the different classes in the borough coming within the

scope of the Housing Acts:—

Town -West of the EiverExe ... 152 419 94
East of tie Eiver Exe ... 156 525 141

Country -West of the River Exe ... 87 43 :5.t

East of the Eiver Exe ... 128 63 20

523 1,050 £'.»

Total 1,863 out of a total of all rentals of 2,4t'0.

The Model by-laws relating to new streets and liuikl-

ings are in operation, and the adoption of the new
code suggested by the Local Government Board is

being considered. If any member has had some ex-

perience of the working of this new series, information
on the subject will be welcomed.

Tlie house refuse is carted to tips outside the town,
but the increasing difficulty of finding suitable sites

has led the council to consider the advi.sability of

obtaining a light engine and trucks, so as to deliver

the refuse to places at a greater distance from the

town.
A park 7 acres in area, and two recreation grounds

over 6 acres, provide amply in this direction for the

recreation of tlie public. There is a bandstand in the

park and one in the West Exe recreation ground, and
the council subsidise the two local bands, who play

twice a w-eek in the summer.
There is an open-air swimming bath, at which the

attendance during the summer has been between 5,000

and 6,000.

The public Iniildings consist of the town hall, built in

18G4 in the Venetian-Italian style, containing the guild-

hall, mayoralty room and municipal ofiices. Tlie walls

of tlie mayoralty room are hung with valuable paintings,

including portraits of King George III., said to be by
Sir Joshua Reynolds; Lord Palmerston, for many
years Memlier for the borough ; Mr. .lohn Heathcoat,
the founder of the lace industry of the town ; Sir John
Heathcoat Amory, and many others. The borough
gaol, police station, public baths, fire station and cor-

poration depot form a large block of buildings in St.

Andrew-street.
LSOLATION HOSPITAL.

The isolation hospital, from the author's designs,

on a site eminently adapted for the iiurpose, 2 miles
from the town, was opened in 1901. It contains ac-

commodation on the Local Government Board scale

for nineteen patients, but as many of them are

children, there is no difficulty in accommodating more
when necessary, a condition which, happily, rarely

occurs. The hospital is administered by a Joint Board
representing the borough and the rural district, and
the cost is equally shared by the two authorities.

The total cost of the buildings, land and furnishing,

was £6,500, and the buildings consist of administration
block, scarlet fever pavilion, typhoid and diphtheria
block, observation ward, and laundry and disinfection

lilock. The influence of the hospital has been most
marked in the reduction of the number of cases of

zymotic disease. The average number of notifications

before the hospital was opened was fifty-seven per
annum ; since that date they have been twenty-two
per annum ; while the zymotic death-rate, which has
always been low in Tiverton, was formerly '83 per

1,000, has only averaged '2 per 1,(X)0 for the last twelve
years, and for nine of those years was nil.

The treatment of consumption is undertaken in

three open shelters approved by the Local Government
Board, and has been of considerable benefit to the
patients treated.

The fire brigade consists of a captain and eleven
members, and is equipped with a powerful steam fire

engine, throwing .350 gallons per minute to a height of

75 ft., with all the most modern appliances.
The gas undertaking was purchased in 1896 for

£211.000. Since tliat date £17,862 has been spent on
capital account in remodelling the works on modern
scientific principles, and the profits last year weie
i:3..384. Should any of the members be interested in

gas manufacture, the uianager, Mr. Clark Jeffrey, will

be glad to arrange a visit to the works.
The town council is the education authority for the

borough. There aie eight schools, and a new school
for 350 boys has just been erected in West Exe, at a
cost of £6,800. The rate for education purposes in-

eluded in the jioor rate is: Elementary, Is.; ?.igher,

Id. ; total. Is. Id. in the £. The rateable value of the
Iwlougli for poor rate purposes is £58,188, district

rate £42,704. The rates levied last year were : Poor
rate. 3s. 6d. ; district rate, 3s. 6d. ; "total, 7s. in the
£ ; and there is no water rate, no charge being made
for domestic purposes, and only a small charge for

building and trade purposes. The debt of the borough
on general district account in the year 1888 was
£21,220. At March 31st last it was £22,535.

Tlie author has no doubt that in the foregoing pages
and in tlie course of their visits members will find
subject of deliate and criticism, but enough has been
said to show that the modern spirit of progress which
has animated the town council during the twenty-six
years the autlior has had the honour of being tlieir

chief executive officer has resulted in some advantage
to the town, and as the most strikng evidence of this

th.e author may he permitted, with some pride, to

point to the declining death-rate, which has steadily

gone down from 202 per 1,000 in 1886 to 131 in 1912,

to the e.xtinction of the disease of typlioid. and to the

almost entire absence of a zvniotic death-rate.

The Chairman (.Mr. H. T. Chapmanl tliought the

Tiverton Town Council ought to be congratulated
upon the beautiful situation of their town, upon the
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very excellent water supply, which was free, us

water was one of the most pressing requirements < f

this life, and if they could get it for nothing so much

the better, though he did not know that it was always

appreciated by the consumer: they were also to be

congratulated upon their very low death-rate, and

upon the fact that the borough debt had not mate-

rially increased during the last twenty years. It was

creditable to both the corporation and their officials

that thev had kept the town up to date without a

material' addition to their debt; it was also a proof

of their careful and efficient management. Being

interested in towns, he naturally passed to that .sub-

ject. Mr. .SiddalN informed them that they ha.l

about 30 miles of main roads. They were to lie coii-

pralulatod upon having this large mileage of main

roads ; whether they were content with the allowance

from the county council was another matter, but

probably they did not cost them half as much as

they would had they to maintain them at their own
expense. The mayor had mentioned a loan which

had been incurred for .street improvement. It was

false economy and bad policy to carry out that class

of improvement by loan if it could possibly be

avoided. His advice was to do as much as they

could out of revenue. He remembered a practical

experience of that. When he was in Lancashire they

had a road from Blackb\irn to Manchester which was

paved with local giit sett paving on a liallast foun-

dation. A loan was ol>tained for this work, .\fter

fourteen years the road was absolutely pulverised

owing to the heavy traffic which passed over it, and

then it had to be repaired with granite setts on con-

crete foundation out of revenue. A short-term loan

was very bad policy. Of course, if they could obtain

a large loan from the Road Board, free of interest,

it was a very different matter. Their friend

Macadam was a wonderful man, but he did not think

he had the same class of traffic that they had to

deal with to-day, or his roads would not have been

as successful as they were. They would have to go

to .some method of treatment of their local materials

to make them .suitable for the traffic. In Somerset

they were trying to do that with the assistance of

the" Road Board. Imported materials were all in-

creasing iu price owing to the demand for them.

Their local materials would, of course, increase in

price if there was a demand for them, but they ought

10 use them if they could do so economically.

Mr. \V. H.vRPun (Cardiffi, iu proposing a vote of

thanks to Mr. Siddalls, .<aid he agreed that the Cor-

poration of Tiverton were to be congratulated on a

number of matteis. The town had its own gas and
water works, while tliey had only an outstanding debt
of £22,lJ0iJ. That was exceedingly satisfactory, but the

most remarkable thing about Tiverton was the fact

that no charge was made to the inhabitants for water.

At the same time one could not forget that, to some
extent, the position they were in was the result of a

non-increasing population. Probably, if the popula-
tion had increased as it had done in many other towns,
it would have been different, for the construction of

works was a big and serious matter. He was in agree-

ment with the chairman on the point as to the period
for which loans were granted ; long-period loans could
not be obtained. He agreed that, as far as possible,

payments .should be made out of revenue, Imt where
a loan was granted he thought the right policy was
to allow short and not long periods for repayment.
To give an experience of his own, he applied for a

loan for the laying of a piece of asphalt macadam.
Sanction was duly given, the period of repayment
allowed being ten years. He, however, advised his
committee not to raise a loan for ten years, his opinion
l^eing that it wa.s better to liquidate the loan in a

period not exceeding .seven years. His Works Com-
mittee acrreed with his view, but the Finance Com-
mittee did nut. What he was afraid of was that the
road would not last ten years, and he thought there
was nothing more distasteful than to be obliged subse-
quently to make good the work out of the current rate.
He therefore looked upon the remarks of the chairman
as very necessary at the present time, and he thought
it would be wiser of local authorities to recognise the
importance of what Mr. Chapman had said, particu-
larly in road matters, w-itli the constantly changing
methods of construction which were taking place.
Mr. S. HuiTOK (Exmouth) seconded the vote of

thanks, inquiring whether Mr. Siddalls had ever been
confronted with a deficiency in the matterof water. The
dry-weather flow of 250,001) gallons was getting some-
where near the low-water mark for dry summer weather.

The consumption rose to 35 gallons per head per day,
which was equal to 320,0<X) gallons per day, giving a de-

ficiency of 70,000 gallons a day. He sympathised with
Mr. Siddalls as regarded main roads. He did not know
why the Devon County Council should not pay the
whole cost of the main roads; they did in the ruraJ

district, and why they should not in the urban district

he could not understand. There was a considerable
deficiency there, and he thought the urban councils in

that position should stiffen their backs in the matter
and "go for" the Roads and Bridges Committee of

the county council. Surely the urban roads wanted
the same amount of attention as the rural roads,

because the danger to motorists and people was more
acute in the neighbourhood of towns than away from
them. Personally, he regarded municipal debt as a

sign of respectability and progressiveness. He did not
look upon a town without a considerable debt as a
progressive one, and if the nmnicipal debt of Tiverton
had been larger it was safe to say that the population
would have increased in proportion. A municipal
debt did not necessarily mean increased rates, but
merely that money was being expended in such neces-
sary matters as sewerage, water supply, and so forth.

Mr. E. Y. Saundebs (Barnstaple) asked how the
figure of £1,250—the amount contributed by the county
council towards the improvement of Gold-street—was
arrived at. He said he desired also to know the cost

of the granolithic in situ paving, and whether the

county council paid anything towards the conversion
of the outlying footiiaths to tar-asphalt. With regard
to tar-spraying, did Mr. Siddalls have many complaints
of slipperiness, and was there any limit to the gradient
on which the work was carried out ? His own experi-

ence was that anything greater than 1 in 20 gave
trouble. With regard to the working-class dwellings
that were being let at rents of 6s. 3d. and os. 3d. per
w'eek ; he would like to know the term for which the

loan for these was granted. He observed that Mr.
Siddalls used distilled tar on the roads ; what extra

cost did that involve ? He himself had not found that

it was any better, although it cost 25 per cent more
than crude tar. /

Mr. H. A. Garrett (Torquay) said the points which
struck liim in Mr. Siddall's paper were the price of

tarring and the cost of road making. Those figures

could not be taken in comparison with the other dis-

tricts in the county. Each district had to stand upon
its own basis, particularly with regard to labour. The
price of 6s. per day for the hire of a horse and cart

and 4d. per hour for labour was exceedingly low. He
knew they were in an agricultural district, and could
get labour cheaper, but when they could get labour at

that price it reduced the cost of tar-spraying and road
work. The very lowest price in Torquay for a horse
and cart was Is. per hour, and the very lowest rate

of unskilled labour was 5d. per hour, and for skilled

labour 6d ; while for tar-spraying they had also to pro-

vide the men \vith overalls, goggles, &c. They were
going in for the erection of 114 working-class dwellings,

which were to be let at rents of 6s. 3d., 5s. .3d. and 4s.

per week. How on earth were they to get the money to

pay that amount in rent when they were only paying
theju 4d. per hour for labour ? This rent question was
a national question, and was being taken interest in

all over the country. If they were going to ask the
men to pay this rent the day was not far distant when
they would have them asking for an increase of pay.

He saw they were spending .£321 per mile on their main
roads. He did not know what proportion of that they
were getting back from the county council. He would
like to be able to spend £321 a mile on the 13 miles

of main roads he had in Torquay. There was one point

with regard to county councils and the cost of main
roads. He was not going to defend county councils;

they could defend themselves ; but so long as one little

word remained in the Act that they were called upon
to contribute a sum " towards " the cost of mainte-
nance of main roads, he did not see how they could

bear the whole cost of maintenance. It meant that the

Act must be amended to strike out thatword "towards"
before they could get any alteration.

Mr. D. Edwards (Taiuiton) said that Mr. Hutton
had mentioned that the rural district councils in

De.'onshire had the preference from the county council

in the matter of roads rather than the urban district

councils. (Mr. Hutton: No.) Well then, that the

rural district councils were in a better position than
the urban district councils. The old rural councils

had more of an eye to business than the urban dis-

trict councils, because they did not enter into a con-

tract with the county councils for a certain sum for

their roads, but they preferred to wait and see what
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the roads cost them. With regard to the question of

housing, he would like to ask what would be the cost

of the houses which were to let at 4s. per week—the
actual cost of construction, of fencing, streets, sewers,

and .so on. He would also like to know whether the

tar-spraying was carried out by hand or machine, and
if by machine by what type of machine. Mr. Saunders
mentioned that the local gas tar cost 2d. per gallon,

and the distilled tar 4id. Had the county council

approached the Koad Board with a view to obtaining

a grant towards tar-spraying ? If so, what did they

give to the local authorities, and was it a fact that

tliey would not allow any other tar to be used than
distilled tar or some other patent composition ? Ex-
pressing sympathy with Mr. Siddalls on the smallness

of the attendance, the speaker said his view was that

this was due to the fact that the notices of the meeting
were .sent out enclosed in the leaves of the Journal.

He tliought it would be better if such notices were
despatched in separate envelopes.

Mr. Hahpuk said he did not quite understand the

tabulated statement in the paper as to streets and high-

ways. How did Mr. Siddalls define streets and high-
ways ?

Mr. E. Y. Saxtnders (Barnstaple) said he noticed
that the town had one steam roller, and that occasion-

ally Mr. Siddalls hired a roller. He would like to

know how the cost of hiring compared with his own
roller.

Mr. S. J. James (Sherborne) said he did not agree
with the remarks of Mr. Hutton as to county and
main roads. His opinion was that they ought to treat

the rural districts better than the urban districts. In
the towns they had a large rateable value, whereas
in the rural districts the farmer had to pay for every-
thing. As to the dumping of house refuse in the area
outside, he said the tendency now was for the towns
to take everything of that kind out into the rural dis-

tricts. Woiild it not be better to provide a refuse de-

structor .'

Mr. F. Parr (Bridgwater), speaking with reference
to the municipal housing scheme, said he could
scarcely understand<the need of these 114 working-class
dwellings, seeing that the population was not increas-
ing to any considerable extent. It was a question to

which they had given very careful consideration at
Bridgwater as to what they should do with this Act.
The policy they had adopted there was to carry out
the meaning of the Act in the way that every house
should be in proper tenantable repair and condition.
They had not gone any further than that. The policy
of the town council was shown to be correct when he
said that during the last few years they had had a
tremendous decrease of population owing to the ex-
cessive emigration. There had been a large number
of people leave the town during the last two years,
and there were plenty of houses for the poorer popula-
tion. In Bridgwater there was a class of the popu-
lation who could not afiord to pay a very large rent

;

perhaps 2s. 6d. to 3s. per week was as much as they
could pay. Their earnings were very little. It did
appear useless to put up houses for that class of people,
because they recognised that they could not receive an
adequate return in the shape of rent. As to tar-spray-
ing, the cost of team and manual labour was given as
083d. for streets, and manual labour -ISM. and team
labour •145d. for highways. He was not in the happy
poisition of being able to hire carts for 6s. per day; his
carts cost 7s. 6d., and tar cost them 2d. per gallon.
They were using gasworks tar, which he held was fairlv
satisfactory; but he did find the work fail at times",
which he attributed to the differing qualities of the tar.
Some was fairly good, others very bad; there was a
good deal of water and the lighter oils in it, which
had a bad effect on the streets. The same thing applied
to the tar-macadam with them. Mr. James had said
the rural district councils were in a bad way owing to
the amount of through traffic which passed'over their
roads. If that gentleman would go to Bridgwater he
would show him the effect of through traffic'in Bridg-
water. The Bristol and Bath to Taunton and Minehea'd
traffic passed there over two of the narrowest roads in
Somerset. As to putting refuse on to the rural district,
which they formerly did in Bridgwater, the surveyor
of a rural district council gave him to understand that
he was not going to have Bridgwater rubbish deposited
in his area, and he promptly put it on an old clay pit.
They had heard a good deal of the delinquencies of the
Devonshire County Council, but he would like to say
they were fairly satisfied with the Somerset County
Council.
Mr. F. W. Jones (Frome) said they were told bv Mr.

Siddalls that there was no rate for water ; but he" took

it that money had been spent on works since the gift

of 1250, and that had to be paid in some way or the
other. He would like to ask as to the working of the
Adams hydraulic lift, what proportion of water was
used for the lift in comparison with the sewage lifted,

and the height to which the sewage was pumped ?

Councillor Bearing, chairman of the Streets Com-
mittee, said there was a strong feeling in the council
against a refuse destructor. He would like to see a
Government audit of municipal accounts, which he
considered to be necessary. As to housing, he would
like to see a scheme absolutely fair to the people who
were going to live in these houses. He thought they
ought not to expect working people to pay rents and
purchase the property at the same time for the town
council.

The vote of thanks having been passed,
Mr. Siddalls, in reply, said he cordially agreed

with what Mr. Chapman had said as to utilising the
local materials at their disposal. They would be com-
pelled to do it before long if not at once, for they ex-
perienced so much difficulty in getting their orders
executed that they were being driven back to their

old resources. Fortunately they had good materials
at their disposal in that district, and these, if mixed
with tar, were equal if not superior to other materials.

With regard to the question of water supply, it was
quite true that they were down to their minimum of

27 gallons per head per day. They had no stoi^ge
capacity other than that provided by a small reservoir,

but in a few weeks they would have their springs up
and an unlimited supply, the present trickling stream
then becoming a raging torrent. Mr. Hutton said he
preferred to live in a town where the municipal debt
was large ; but in Tiverton they tried to keep down
the rates as much as possible, and he thought the
policy that had been adopted was the best for the well-

being of the town. The cost of granolithic paving
done by outsiders was between 5s. 3d. and 5s. 6d. and
3s. 9d. as done by themselves. The count}' council did
not assist them in the matter of the outlay on the pro-
vision of new paths or improvements of paths unless
they got it through as a special grant. The limit of the
gradient on which tar-spraying work was done was 1

in 20. The workmen's dwellings were being erected on
a self-paying basis; the council had laid down that
principle. They had started in quite a modest way
with eighteen houses, and would see what the demand
was like before proceeding with the scheme. At pre-

sent there was a great lack of housing accommodation,
particularly for young people who wished to get mar-
ried, and it was utterly impossible for the town to grow
unless there were places for the people to live in. The
loan was granted on the following conditions: Sixty
years for the houses, eighty for the land, and a com-
muted period of twenty years for the streets, sewers
and fences. There was no doubt the v.-ages paid in
Tiverton were fairly low, but the working men seemed
content with them. The council did not provide over-
alls ; the men wore their oldest clothes at work. The
rents of 6s. 3d. and 5s. 3d. demanded for the council's
houses included rates and taxes, and the dwellings
were intended for the better class of workmen. With
regard to the cost of the houses, the eighteen they were
erecting at present—four of class A and fourteen of

class B—was £166 per house; class C houses would
cost £145 each; that was wthout the cost of street

making. The machine they used for tar-spraying is

that of the Municipal Appliances Company, and it has
a spraying pump attached to it. They had spent on
the work of tar-spraying £160, towards which the
county council Jiad given them .£60. As to the quality
of the tar, the only reason they used distilled tar was
that it ran from the machine more freely than the
other. On the whole, it was as economical as the
gasworks tar. The ratio between the water used and
the sewage lifted was as 3 to 2, and the height of the
lift was 8 ft.

TIVERTON SEWAGE DISPOS^VL WORKS.
Following the presentation of Mr. L. D. Holgate's

paper on this subject—reproduced elsewhere in this

issue

—

Mr. F. W. Jones (Frome) inquired whether the
large quantity of water which found its way into the
main outfall sewer was detrimental in any way. He
said he would be glad also to know the tj-pe of dis-

tributors used at the works, and what steps were
taken to keep the sewage fresh. The latter was a

work that had come very much to the front during
the past few years. Apart from the expenditure of

£502 on the work during the year, what was the
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working cost? [Mr. Siddalls : That is the working
lo.'it.] He tlioxight Mr. Holgate was to be congratu-

lated on tlie excellent analyses and the general 1\-

Lood ve:uilt.-^ which those indicated. The alljuuiinoid

ammonia figure .seemed liigh. Tliat rather led one

to expect that there was putrescibility, and he wouM
like to know whether a test for that was api)lied,

and if so with what result. He had pleasure in pro-

posing a vote of thanks to the author of the paper.

Mr. D. Edwards (Taunton) asked why there was
such a very large percentage of water in the sludge,

and whether it would not be better to remove the

water from the surface of the sludge before pumping
out. Evaporation would take i^lace more quickly,

and drying would be effected more rapidly.

Mr. H. Collins (Xorwich) said he imagined that

the sewage of the city of Norwich was somewhat
similar to that of Tiverton. They had a number of

breweries there, and found the sewage contained
about the same percentage of water—between 94 and
95 per cent. They had also a large amount of waste
from starch w'orks. They had experimented— at a

cost of about £1,000—but had been unable to get rid

of the water. A company had commenced the work
of converting the sludge into manure. It was first

submitted to heat, which broke it up, and then the
mixture was pressed out and dried. They had, of

course, a very much larger quantity to deal with than
was the case at Tiverton.
The vote of thanks was passed.
Mr. Holgate, in reply, stated that they were at

present treating on the beds 223 gallons per square
yard, and in the winter months 402 gallons. The
distributor used was that of Messrs. Tuke & Bell,

London. As regarded the albuminoid ammonia
figure, it would be seen that they were treating a

large quantity of sewage on their beds per square
yard, and therefore could not expect the same
amount of purification as with a smaller quantity.
He agreed that a 95 percentage of water in the sludge
was high, and it would be certainly better if it could
be reduced to 90 per cent. The smell of sulphuretted
hydrogen at the works was very marked ; but,

although they had attempted to deal with the diffi-

culty, their efforts had not met with success.

THE NEW BOILDING BY-LAWS.
Mr. SiDDALLs rai.sed a question as to the new

building by-laws of the Local Government Board,
and asked how the members had found them work,
particularly as to the elimination from the code of by-
laws of the comparative length, thickness and height
of walls in building construction. Those require-
ments were now omitted, and the responsibility was
fixed upon those depositing plans and the surveyor
wlio passed them. That was an important matter,
as the surveyor's responsibility was increased. Then
there was the question of the construction of streets.
In the new code they could get a great easement from
the resirictions of the old code, in the way of putting
a narrower formation for the first construction. They
were trying to do that in Tiverton in their scheme
of town planning. The roads were 36 ft. wide, but
instead of having a 24-ft. carriageway it was to be
18 ft. wide, with footpaths of 5 ft. and margins of
4 ft. on each side.

Mr. T. Moulding (Exeter) did not think any of
the members had actual experience of the new by-
laws, though they had recently had by-laws made in
Exeter. They had got in those by-laws a maximum
width of 42 ft. and a minimum width of 36 ft. They
had a proviso by which a space of 55 ft. could be
left between the buildings, with only 30 ft. in the
roadway, and only 15 ft. of that carriageway.
The object was to be able to widen the
street if the traffic required it in the future without
any cost of .setting back buildings. The by-laws had
for some time contained a clause as to ferro-concrete
buildings to the effect that any such building
should be sufRciently stable. The elimination from
the by-laws of the thickness of walls, &c., of
brick buildings was only bringing them back to that
standard. The surveyor who was qualified to say a
wall w^as sufficiently stable when built in ferro-
concrete was able to do that with brick building.-;.
Mr. W. Harpur (Cardiff) agreed with Mr. Moulding

that the surveyor who was capable of saying that one
type of building M-as suflSciently stable was equally
capable with the other building : but all the same, the
new code of by-laws was full of pitfalls for the
surveyor. Whether the surveyor was held respon-

sible or not for the collap.se of a building licraus.-

the walls were not sufficiently stable, he was certain

that there wotdd be people who would endcavoiu-
to put the responsihility upon liim. He was not the

designer, architect, or the owner of the building, and
he thouglit it was a wrong thing to put the respon-
sibility upon a public official for the stability of a
building. The resiionsihility should be upon the
person who designed the building, or upon the Local
Government Board, who should stipulate the thick-
ness of the walls as they had done in the past.

The Chairman (ilr. H. T. Chapman) said he agreed
with what Mr. Harpur had said. It was not only
the design, Init the execution of the work, particularly
in reinforced concrete. Provided the building did
C(Mnply with the by-laws, unless they had a building
inspector entirely on the job it might be the faidt

of the builder or contractor, and not of the design.
Mr. D. Edwards (Taunton) asked if the position

would not be altered if it were a public building,
such as a theatre. Would it not be the duty of the
surveyor to test the floors as to their carrying capa-
city ? There were certain duties resting upon a sur-
veyor where the public was concerned, but in
private buildings the architect should be held re-

sponsible, though the local authorities had taken a
certain responsibility by appointing building in-

spectors. Where they had a public building the
surveyor to the authority should see that it was safe
for the public.

Mr. SiDDALLs said this responsibility must be taken
by the surveyor from the designs of the buildings.
There was no power to test as Mr. Edwards sug-
gested. The decision must be when the designs were
submitted to the local authority. He was afraid
when plans were rushed in upon them only an hour
or two before a meeting that things might happen
under these by-laws.
Mr. Harpur said it was not right or reasonable to

put upon one man the responsibility of deciding as
to thickness and strength of walls and floors of all

these structures.

The final instalment of our report of the Town Plan-
ning Conference held in connection with the annual
meeting of the Institution of Municipal and County
Engineers is unavoidably held over until next week.

SOUTH WALES DISTRSCT MEETING: VISIT TO CARDIFF
RESERVOIRS.

By permission of the Waterworks Committee of the
city of Cardiff a visit was paid on Saturday, the
20th ult., to the Cardiff reservoirs in the Taff Fawr
Valley, Breconshire, by members of the South Wales
District of the Institution of Municipal and County
Engineers. The visit was arranged in conjunction
with the Bristol, West of England and South Wales
Students' Association of the Institution of Civil
Engineers. Those present representing the Institu-
tion of Municipal and County Engineers included

:

Messrs. W. Harpur, district chairman (Cardiff), H.
Alex. Clarke, district hon. secretary (Briton Ferry),
C. H. Priestley, waterworks engineer (Cardiff). H. C.
Rimmell (Cardiff), D. R. Morgan (Cardiff), Leonard
Holden (Cardiff), H. Tremelling (Newport), Ivor F.
Shellard (Newport), S. F. Hopley (Aberbargoed), D.
H. Price (Aberbargoed), D. W. Davies (Tredegar),
D. L. Jones (Merthyr). Gwilym L. Morgan (Ponty-
pridd), W. L. Harpur (Brecon), Watkin Edwards
(Pontllanfraith), D. M. Jenkins (Neath), Fred. Hatcher
(Neath). T). M. Davies (Neath), A. J. Oborn (Porth-
cawl). A. S. V. Taylor (Bedwas), R. H. Wyrill (Swan-
sea), W. P. Jones (Glyncorrwg), J. J. Quirk (Bryn-
niawr), J. H. Montgomery (Llanelly). and I. Stanley
(Cardiff), The following represented the Students'
Association of Civil Engineers: Messrs. D. Roberts.
M.TNST.c.E.. president, W. H. Haigh. C. H. Barret^
A. J. Scratchley, E. I. Evans, N. I. Peters, E. C.
Jones, T. P. Geen, W. Cleaver, G. C. Ellinger, and
R. H. Hammett. The following visitors attended:
Messrs. F. H. Avant, W. T. Perkins, and I. W.
Smith.
The party were met by Mr. Priestley at the cor-

l)oration siding. Cefn, and conveyed over the water-
works private railway to " Llwyn On " reservoir, now
in course of construction, a halt being made for the
purpo.se of inspecting the Cefn Coed limestone
quarry.

Upon arrival at the reservoir—a full description
of which was given in The Surveyor of September
27, 1912—the party were conducted over the works
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by Mr. Priestley, and an inspection was made of

the cement aeration shed, the screening chamber
now in course of construction, and the Ransonie con-

crete mixer. The party tlien proceeded to inspect

the western end of the main trench and concreting

operations in the bottom of the valley, and a portion

of the main trench where the concrete had been

carried up to a finished level, special note being

taken of the foundation formed for the clay puddle

walls and the temporary shute constructed for carry-

ing the river across the works. The party tlien pro-

ceeded to examine the discharge culvert in course

of construction and nearing completion from the

inlet end, the Vena Contracta inlet, the stop-piece

chamber, the valve shaft, and the intersection of

the main trench with the discharge culvert and out-

let end. Afterwards an inspection was made of the

pool at the foot of the by-wa.sh and of the measuring
chamber in course of construction, full explanations

being furnished by Mr. Priestley, Mr. H. W. Cot-

terill (resident engineer), and Mr. Brebner (contrac-

tors' manager), and the members of Mr. Priestley's

staff.

LUNCHEON.

Later the members adjourned to the mission room
constructed for the use of the workmen, where

drawings of the works were exhibited for inspection.

Luncheon was then served in the mission room,

Mr. W. Harpur presiding.

After the loyal toasts liad been honoured, Mr. D.

Roberts, m.inst.c.b., president of the Students' Asso-

ciation, proposed the toast of "The Corporation of

the City of Cardiff," this being duly acknowledged.

Mr. R. H. W.vrill, waterworks engineer. .Swansea,

in propo.sing the liealth of Mr. Priestley, waterworks
engineer, Cardiff, said it had been a great pleasure

to him to examine the excellent work that day, and
he congratulated Mr. Priestley upon liis great under-

taking.

Mr. Priestley, in responding, said he was always
pleased to give facilities for the inspection of the

works. It was not the first visit that had been [i.iid,

and he hoped it would not be the last.

Mr. D. M. Jenkins, borough engineer, Neath, pro-

l)o.sed the toast of " The Contractors." The splendid
work which they had had the ojiportiuiity of inspect-

ing testified to tlie character and standard of the

contractor, who had carried out large undertakings
))otli at home and abroad.

Mr. Brebner, the contractors' agent, resiion<lecl.

He said it was gratifying to hear the opinions ex-

pressed that day in respect of the works executed by
his firm. If he might be allowed to throw out a

suggestion, he thought councils woidd be acting
wisely in not always selecting the lowest tender, but
the tender of a contractor of wide experience and
repute.

THE " LLWYN-ON " RE.SBRVOIE.

The contract for the "Ll\vyn-On" reservoir was
signed in November, 1910, and during tlie year fol-

lowing good progress was made with preliminary
work, the drainage of the base of the emljankmenl.
and the excavations for the trench and discharge
culvert. The wet sunnner of 1912, together with the
railway strike, seriously affected tlie progress, but
every advantage has been taken of the good weather
of this year.

The main trench lias been excavated for a
length of 310 yds., and a satisfactory foundation in

the lenticular marls of the old red sandstone forma-
tion reached. In this length, whicli has an average
depth of just over GO ft., a saving on tlie estinuxte
luis been effected, and tliere is every indication that
tliis will be repealed in the length not yet excavated.
The excavations revealed a great thickness of glacial
drift (which on the western side of the valley attains
a depth of over 70 ft.), and proved the existence of a
pre-glacial river bed on the opposite side of the
valley to, and 35 ft. below, the existing river bed.
Concrete refilling was commenced in the summer of
1912, and up to the present time upwards of 12.000
cub. yds.—nearly half of the total amount of concrete
—have been put in. The upper portion of the trench
excavations to an average depth of 30 ft. was in the
glacial drift and the material removed, together witli
similar nuiterial from other portions of the work,
have been placed in the outer and inner iiortions of
the embankment across the bottom of the vallev.
Upwards of 00,000 cub. yds. have been deposited m
this way, and the embankment has now reached a

height which will head the river into the di,seharge

culvert when tlie latter is completed.

Out of a total length of 520 ft., including base of

valve shaft and stop-piece chamber, 430 ft. of the

discharge culvert has been completed. The measur-
ing chamber and one wall of the pool have been

built, and a portion of the other wall and of the floor

of the pool completed. The bottom flight of twenty-

one granite steps for the by-wash and fifteen of the

second flight have been set and the side walls built,

and the screening chamber is complete, except for

the roofing in. A considerable portion of the county
road diversion on the eastern side of the valley has
been completed ready for metaUing, and the pipes

laid for the diversion of the 24-in. main from the

existing road to the road diversion. On the west side

of the valley, above the level of the top of the em-
bankment, a spill tip for the trench and other exca-

vations wliich were unsuitable for the reservoir em-
bankment has been made for a length of nearly half

a mile. This will ultimately form a portion of the

parish road diversion round the reservoir. A new
building to replace a Baiitist chapel on the western
side of the valley is in course of erection on the

higher side of the main road, about 200 yds. south of

the embankment.
At the close of the inspection the nieiubers were

conveyed to the " CantreS " or No. 2 reservoir and
the "Beacons" or No. 1 reservoir. Having spent
a very ijleasant day, favoured liy good weather, the

members returned by conveyance? to Merthyr, and
expressed their gratitude to Mr. Priestley for his

kindness.

THE INSTITUTION'S JOURNAL.

As from the "Institution balance sheets" I find

that the amount spent on printing, &c. (_wliich in

1909 was C480 and in 1910 was £506 per annum, or

about 7s .per member, reckoning all classes), had
in 1912 risen to £1,134, or about 17s. per head, I can
appreciate the concern of the council at the large

expenditure under this item, but it seems hardly
calculated to " niateriall.v reduce the present heavy
total cost of printing" if insiead of issuing the

"Proceedings" in one volume annually, sixteen

se[)arate parts are issued. The additional postage
will alone be no inconsiderable item—wasted money
except to swell the Post Office profits. Three issues

of these iiarts have now come to hand, and a fair

opinion of the advantages or otherwise of the inno-
vation can now l)e formed. I must confess! do not
like it. The parts as they accumulate will be un-
handy and bulky, and troublesome to keep in order.

My main objection, however, is to the principle in-

volved by our institution embarking upon commer-
cial transactions by seeking and ijublishing adver-
lisenients from traders, thus entering into trade
rivalry with the technical journals, to whom we as a
[)rofession are not a little indebted, as our president
rightly acknowledged. The council say in their re-

port that they lely upon such advertisements to

augment their income. Whether such will be the
ease remains to be seen : personally, I think it more
than doulitful. But is it not altogether beneath the
dignity of a professional society of the standing of

our institution to employ canvassers to tout in its

name for orders for advertisements? As one who
has at heart the good name and high public regard
for our profession, I liad hoped that the members
elected upon our council were imbued with similar
ideals. In my view it is of primary iiu|)oriance in

the best interests of our profession that they should
steadfastly pursue the highest ideas of professional
dignity, and be most careful not to countenance any-
thing calculated to detract therefrom. With an
annual income of £2.700, a inembc-rsliip of 1,600 a
surplus of £345 of annual income over expenditure,
and accumulated assets of £3,000, we can surely afford
to do without objectionable sources of income, espe-
cially if the printing bill is reduced to a less extra-
vagant amount.—Status.

The Institution of Civil Engineers It is announced
lliat the twenty-first James Forrest Lecture will be
delivered in t!ie lecture theatre of the now building of
the Institution of Civil Engineers, Great George-street,
Westminster, on Thursday, the 23rd inst., at 9 p.m..
by Mr. Alexander Gracie, m.v.c, m.inst.c.b.. his sub-
ject being "Progress of Marine Construction."
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Water Sterilisation by Chemical IVIethods.'

By S. RIDEAL, D.sc, i\i..

Before entering on the .-iubject it would be as well

to lay down certain principles clearly, at the risk of

speaking truisms : Drinking water has got to be whole-

some, not sterile. What we have to do is (1) to prevent

the entrance of disease organisms, (2) to kill them if

they do enter. In both objects the engineer and the

chemist must collaborate, and the bacteriologist must
keep watoli.

It has been many times supposed that you could

get perfectly innocent water for a city by going far

enough to mountain gathering grounds, collecting all

the brooks into a reservoir, and sending the water

down by a long rc.nduit. Such aqueducts in Great

Britain range from 43 to 99 miles. Tlie original water

of the brooks is by no means pure bacterially owing
to animals, even if the watershed is cleared of human
beings. The British Local Government Board reports

give several instances of epidemics occasioned by up-

land water. We may presume that during the long

transit the pathogenic bacteria will disappear, but

this is a very expensive way of attaining the object.

Polkition of rivers, both by sewage and Ijy manu-
facturing efHuents. had reached a flagrant and dan-

gerous degree, but has since been greatly aljated in

most countries, and liy sand filtration a water of con-

siderable purity is obtained from rivers by a majority

of communities. 1 need hardly dwell on the obvious

advantages of tliis course. The river is adjacent;

constant attention to tlie cleanliness of its lied and
the inoffensiveness of its water are imperative for

sanitary and comnwrcial reasons. On the other hand,

a long aqueduct is enormously expensive for con-

struction, maintenance, and care against lateral con-

tamination, besides the fact that the water is not

always initially unimpeachable. Cities and towns are

built on rivers, and wliy should we not use the water

brought to our doois ? No city depending on a long

conduit is safe from a water famine for three diief

reasons: (1) Accident, (2) drought on tlie uplands, and
(3) the possibility, which we may think remote, of an
enemy destroying the aqueduct. The last reason led

to the ruin of many cities in history.

Dependence on wells is of limited application, and
is notoriously imsafe; even deep wells in chalk are

liable to polhition tlirough fissures. The fact of tlie

matter is that a .systeui of purification is needed in

all cases. Di.sease bacteria are apt to penetrate sand
by "growing through " or liy their minuteness; there-

fore the product of sand filtration is not always in-

nocuous. Dr. Houston, in London, recommended
storage as a method of rendering Thames water safe,

but the storage must be for not less than two weeks,
and might w-ith advantage be for from one to two
months. This involved the construction of enormous
and costly reservoirs for Loudon's watei- supply, and,
in addition, the raw river water must first l)e passed
through settling basins to remove coarser impurities.
liven then, in tlie Seventh Report of the London Water
Board, December, 1911 (p. 36), it is found that,
" despite the remarkable improvement effected by
storage ... it seems luiwise to trade too greatly on
this circumstance if any practicable remedy, even of

a partial kind, is available." Later, in the Eighth
Report, of February, 1912, Dr. Houston, after investi-
gation, proposes an "excess lime" method, founded
on his observation that " quicklime (about 75 per cent
CaO) added to raw Thames water in the proporlion of

1 part of this quicklime to 5,000 jjarts of water, kills

B. coli in from five to twenty-four hours . . . and,
inferentially, but certainly, the microbes also of
epidemic water-borne di-sease— i-.<j., the typhoid
bacillus." The excess of free lime is to be then
neutralised by one-third of the volume of "adequately
stored water, ' which must, of course, be previously
examined.
This is one way of chemical sterilisation which has

been often tried, the attraction being the cheapness
of lime, and also the softening effect on the w-ater.
It is really, however, an expensive one on account
of the amount of lime needed—equal to about 1 ton
per 1,000,000 gallons, and there is the need to test
the water tioth before and after the process, and, in
addition, the difficulty of getting rid of the huge de-
posit of carbonate of lime formed.

* Paper read at the Fifteenth International Congress on
Hygiene and Demography, held at Washington.

Several more efficient sterilisers have been intro-

duced, but to work with economy must always have
the proviso that the water is at least roughly filtered

lieforehand, in order not to waste the reagent on such
matter as can easily be separated mechanically. The
introduction of mechanical filters has made the opera-
tion comparatively simple, and enables necessary
chemicals to be added under control. It has been
pointed out that the unstable yet powerful bacterial

toxins are not likely to be destroyed by the compara-
tively mild oxidising agency of the mechanical filters,

or even by the sand filters, in the winter. They are
removed, neutralised or destroyed, however, by the
best methods of chemical sterilisation.

We may rapidly pass in review a number of the
sterilisers available under certain circumstances. In
1892 Dr. Christmas showed that 1 in 100,000 of citric

acid was fatal to cholera organisms, but that ten times
the quantity was required for typhoid organisms.
This amount gave an acid taste, and w'as unduly ex-
pensive. In 1901 Dr. Parkes and myself introduced
the use, for possibly polluted waters in the field, of
tabloids of bisulphate of soda. These removed any
danger of enteric origin.

As to copper salts, you are more familiar with their
use in America tlian we are in Europe. I have
published some researches on the point which agree
with other investigators in showing that, employed
in rather large proportion, they kill objectionable
algae, but are not of much good again.st bacteria. A
fault is the immediate precipitation of the copper salt

by the natural carbonate of lime in tlie water, and,
although an insoluble copper salt can act germicidally,
as proved by the use for phylloxera, the action is local
and irregular. The application, accomplished by
towing boats w-ith bags of sulphate of copper over the
reservoir, has been expensive, and it is very difficult

to make it uniform. Subsequent filtration is neces-
sary, and there is a chance, even then, that traces of

copper may remain in organic solution, so that it is

fortunate that there are safer methods.

NUMEROUS OXIDISING AGENTS HAVE BEEN EMPLOYED.

Potassium permanganate was used on a large scale
tor the drinking water of the soldiers in the Franco-
German War of 1870, and in India it was widely
applied to wells and tanks, which were regularly
' pinked " by ofiicials as a defence against cholera.
Later reports on the efficiency of the practice have,
liowever, been unfavourable. In 1899 I suggested the
use of sodium peroxide ; it reacted with the dissolved
carbonic acid, giving nascent oxygen and sodium car-
lionate, so that softening and sterilisation were done
together. The quantity required for sterility varied
between 1 in 1,000 and 1 in 10,000; cholera was killed
in eight hours, typhoid in six. Reichel (Z. f. Hyg.,
1908) found that 1 in 2,000 of hydrogen peroxide killed
B. coli in twenty-four hours, and 3 in 2,000 sterilised
in six hours. Hetsch stated that calciimi peroxide
was more energetic, and it was sold for the purpo.se
under the name of " bikalzit." Magnesium peroxide
(.Croner, IhUI, 1908) is made for the same object by the
' Oxidinsterilisierungswerken," but is likely to intro-
duce uiagne.sium hardness.
Bromine (Braithwaite, Schumberg, 1897-98) and

iodine (Allain at Marseilles; Vaillard, Arch. de. Med.
milit., 1902) have been limitedly used for water treat-
ment in emergencies, but are objectionable. Even
the fluoride and silicofluoride of silver have been
placed on the market as water sterilisers under the
names of " tachyol " and "isotachyol." (Gaz. Chim.
Ital., 1907.)

•A condition of drinking water sterilisation is that no
substance should be left behind which can in any way
be injurious to health, and, if possible, that nothing
extraneous to the water should remain. It is at the
same time a disadvantage if a disinfectant, however
powerful in its first onset, is very evanescent, as many
disease germs are strongly resistant, and we know-
that the time factor is of extreme importance in steri-
lisation. •

In the first of these conditions ozone suggests itself
as an ideal reagent, producing nothing bv complete
oxidisation of organic matter but carbonic acid and
water, while the combined nitrogen is partly liberatedm the free state and partly oxidised to harmless
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iiilrates, and the organic sulphur and phosphorus give

equally innocent niinute quantities of sulphates and
))hosphates. It has been asked whether intermediate

coiiyjounds uiight not be formed which could have
sonae jjhysiological effect. I have not found any such

in my examinations of the process, and the water is

singularly pure afterwards. Ozone is now rather ex-

tensively used in Europe for sterilising partly purified

water. In 1908 I was called upon to examine the

De Frise system at the Paris waterworks of St. Maur,
and found very successful results. The river Marne
water, after ordinary sedimentation and filtration

through gravel and sand, was still unfit for a supply,

but by afterwards ozonising it gave a well-aerated

brilliant liquid of natural bluish tint and quite in-

odorous, containing per cubic centimetre only one or

two innocuous organisms of the suhlilis type. The
coli test became invariably negative, although alto-

gether 1,580 cubic centimetres were examined, with a

maximum of 200 cubic centimetres at one test. I

found that 57 kilowatt hours per 1,000,000 imperial
gallons were required for the sterilising operation,

and 76 kilowatt hours for pumping. These figiires

would be reduced to 47'5 and 63 4 kilowatt hours re-

.ipectively per 1,000,000 United States gallons. The
De Frise apparatus used Siemens-Halske ozonisers
with a simple and efficient ozonising tower and a cir-

cuit by which ozone escaping after action was returned
and used again, thereby effecting an important
economy. The Paris Municipality decided, in July,

1910, that the part of the city drinking supply derived
from the Marne (about 20,000,000 gallons daily) should,
after coarse filtration, be sterilised by ozone—half by
the De Frise and half by the combined Otto process.

The latter employs " enmlsers," which are injectors

effecting a mixture of ozonised air with the water, the
action being completed in "columns of self-contact."

Ozone sterilisation has been installed in about thirty

Fiench towns, in Eoumania for the Danube, at St.

Petersburg for the Neva, at two waterworks in Holland
(the i^ioneer;, Belgium, Germany, Italy, Spain, Brazil

and Egypt, and experiments have been undertaken
at Darjeeling, in India, while an installation is in

course of construction at the Knutsford waterwork.'^,

Cheshire, England.
Other processes differing in mechanical details are

the Vosmaer, tried at Philadelphia, and the Howard-
liridge, at Lindsay, Ontario, Canada.
The largest plant at present is that at St. Petersburg.

Russia, for ll,O00,tiOU gallons per day. The water is

fir.st treated with suljihate of alumina, then passes on
to thirty-eight sand filters at a rate of 1,000 gallons
"[jer square metre of filtering surfa'ee per j^our, and
finally enters the five sterilising towers along with
ozonised air. There are 128 Siemens-Halske water-
cooled ozonisers. The air is freed from moisture by
refrigeration, and is ozonised to the degree of 25
grammes per cubic metre. The total cost fiom the raw
river to the finished water was recorded in 1911 as
0-86d. to 0-97d. per 1,000 gallons. At St. Maur, Paris,
M. Colniet Daage estimated that the cost, under the
most favourable circumstances, was O'Sld. per 1,000
gallons, excluding interest, amortisation and repairs.

-\t Nice, where cheap water power is available, the
average last year was given as 0-164d. per 1,000 gallons,
and at Rimiez, where there is, besides, r.o pumping,
it was only 0'125d. A portable ozone purifier has
been adopted by the Spanish Government for the
water supply of armies in the field.

The preference for ozone as a water-sterilising agent
has been hindered by several difficulties. One is tlie

question of expense. In this regard the manufacture
lias been considerably cheapened. Another is that it

has to be applied in the gaseous form diluted with air
ro that a large quantity of inert gas must be pumped,
and with this admixture the ozone does not very
readily dissolve. The latter fact has been overcome
by using towers and saturators, as mentioned above.
.Moreover, the conversion of oxygen into ozone is a
reversible action, requiring a number of precautions
as to detail. In spite of the numerous researches, the
best conditions are not yet fully agreed on; therefore,
we have not reached finality in the economy of ozone
production. It is stated that "the best results ever
obtained with a silent discharge apparatus gave 36'7

grammes of ozone per kilowatt hour, the theoretical
yield being over a kilogramme." A certain amomit
of the loss is due to the formation of ultra-violet light
in the machine. When an ozoniser is acting properly
the interelectrodic space has an almost uniform violet
illumination without any sparking. Eegener (Ann. d.
Physik, ix., 1,033, 1906) .showed that the presence of
ultra-violet light limits the concentration of ozone

within certain limits, above which it exercises a

deozonising effect. These rays are well known to have
al.so a steiilising action, and my son, Eric K. Rideal,
has devised an apparatus in which both activities are
utilised. (English patent 18680 of August, 1910.)

Siemens and Halske have several devices for pre-

venting corrosion of the metallic parts of the appa-
ratus. British patent 17787, of 1910, reverses the usual
procedure by drawing ozonised air through the water
instead of forcing it through from below, so that the
nuiin work shall be done, and the ozone almost entirely

used up, before entering the pumps. This appears
expensive mechanically. Their Freuc-h (international)

patent 431402, of 1910, introduces small quantities of

water into the pumps at the same time that the gas
is admitted.
Chlorine sterilisation is effected in practice by means

of liypochlorit€S prepared either chemically or elec-

trolytically. It will be well known to you that " chemi-
cal clilorine," chiefly chloride of lime, is largely used
in America ; it is also employed at some places in

Europe and in India. After three noted epidemics of

typhoid in England, chloride of lime was used at

Maidstone for disinfecting the mains, pipes and reser-

voir; at Lincoln for the city water supply; and, quite

lately, for the same purpose at Cambridge. At Johan-
nesburg the Witwatersrand supply is sterilised by the

addition of chloride of lime equivalent to 0'25 to Oo
])art per 1,000,000 of available chlorine. (Leitch, Proc.

Inst. Civ. Eng., London, 1911.)

The objections to the lime compound are avoided
by electrolytic hypochlorite, which, having soda as a

basis, leaves behind only an unimportant residue of

conunon salt, and slightly softens the water, besides

having, apparently, a somewhat greater bactericidal

effect. The addition of 1 or 2 parts per 1,000,000 of

available or active chlorine, which is all that is gene-

rally needed, does not affect the ts^te, and even where
a water is excessively polluted, and more is necessary,

the product is even tlien not brackish like many pre-

sent supplies.

I first l)egan trials on a large scale at Maidenhead,
England, in 1898, and found that 17 parts per 1,000,000

of available chlorine killed, in fifteen minutes, all the
organisms in a filtered sewage eflluent ent-ering the

Thames. In 19(J4, at Guildford, I observed that, with
2 5 parts per 1,000,000, tertiary effluents were practi-

cally sterilised—in fact, were purer bacterially than
the town water supply. I next tried experiments on
the latter, which contained ninety oi'ganisms per cubic
centimetre, with coli present in 4 cubic centimetres.

After treatment with 0-75 part per 1,000,000 of available

chlorine, the total organisms were reduced in five

hours to fourteen per cubic centimetre, and coli was
absent from 20 cubic centimetres. A portion purposely
infected with 100 coli per cubic centimetre was treated

with 0'8 part per 1,000,000 of available chlorine, and
alter one hour's action there were no coli present in

20 cubic centimetres, and this condition remained for

a considerable distance in the channel. Since then I

have been directing the application of chemically pre-

pared sodium hypochlorite to 100,000 imperial gallons

daily of the drinking water supply of a North of Eng-
land town with success, in the proportion of 1 to 2

parts available chlorine per 1,000,000; practical steri-

lity is attained ; there are no coli in 75 to 85 cubic
centimetres, and the taste is not affected.

Not sufficient notice has been taken of an explana-
tion I gave in 1909, at the Leeds Health Congress
(J. E. San. Inst., London, xxxi., 2), of the fact that
with hypochlorites the first rapid consumption is suc-

ceeded by a slower action, which continues for some
hours or even days to favour sterility. It is due to

the formation, by the action of chlorine on ammonia
and nitrogenous organic matters, of strongly germi-
cidal compounds, chiefly chloramine, NH,C1, and
liydrazine, N,H,. These, in the traces present, are not
injurious to higher animals, and soon disappear. The
removal of any residual traces is hastened by cascades
which have also been used witli success in ozone
treatment.
A great advantage both of the ozone and chlorine

processes is that they can be so easily controlled by
the starch-iodide test. It is sufficient to observe that
tlie reagent is faintly blued by the treated water to

insure adequate sterilisation. Systematic testing in

this way avoids the risk of underdosing or overdosing,
and does away with the need of removing any excess
of the sterilising agent by a secondary treatment, such
as the addition of sulphites or filtration through pre-
pared charcoal or iron turnings and sand, processes
that increase cost, time and space required. I have
found that if the process is controlled, as above, with-
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out 8uch further treatment, the water usually becomes
free from odour and taste in one and a-half hours.
The cost of chlorine sterilisation will, obviously,

depend greatly, among other things, on the price of

materials. If 1 part per 1,000,000 of available chlorine
be required, and if its cost be about £14 per ton when
derived from chloride of lime, and £21 per ton when
made as sodium hypochlorite (J. Soc. Chem. Ind.,

Jan. 31, 1912), this item alone will reach 0014d. per
1,000 gallons of water, in the first case and 0'022d. in
tlie second. The lime compound is more suitaV^le for

sewage than for drinking water, since it increases the
hardness and affects the taste. There is for many
reasons an advantage in making sodium hypochlorite
electrically at the waterworks, especially if cheap
power is at hand.
The Ferrochlor (Duyk) method adds about 8 parts

of ferric chloride and 0-2 part of available chlorine
as bleaching powder per 1,000,000 gallons of water to

effect coagulation and sterility. One objection is that
it is advi.^uVile to do all coagulation and sedimentation
before sterilising in order to avoid recontamiuation.

CORRESPONDENCE.
For every ill heneath the eun
There is some remedy or none;
It there be one, resolve to find it:

If not, submit, and never mind it.

—Anon., circ(

SEWAGE DISPOSAL AT STRATFORD-ON-AVON.

To the Editor of The Sdrveyoe.
Sir,—Your comments on the interesting annual re-

port of Mr. Herbert D. Bell, manager of the Stratford-
upon-Avon sewage works, and member of this associa-
tion, has brought me many inquiries as t-o the possi-
bilities of obtaining a copy of the report. I should
be greatly obliged if you would convey to the members
of the association who are readers of The Surveyoe
that copies of the report referred to by you are in the
library of the association, and may be obtained on
loan on application to the librarian.—Yours, &c.,

Chas. H. Bail,
Hon. Secretary, Association of Managers

of Sewage Disposal Works.

Chorlton-cum-Hardy.
September 30, 1913.

THE PROVISION OF HOUSES BY LOCAL

AUTHORITIES.

SCOTTISH LOCAL GOVERNMENT BOARD'S "HINTS."

The Local Government Board for Scotland have pre-

pared the following useful hints on the provision

of houses by local authorities. The information has

not been circulated in the usual way, but we are

informed that copies may be obtained on application

to the Secretary to the Board, Edinburgh.

powers and PROCEDtTRE.

The powers of a local authority to provide houses

are contained in Part III. of the Housing of the Work-
ing Classes Act, 1890 (sees. 53-66), as amended by the

Housing, Town Planning, &c.. Act, 1909.

Either common lodging-houses or separate dwellings

(including cottages and gardens) may be provided

within or without the district of the local authority

(sec. 53 of the 1890 Act, sec. 50 of the 1909 Act, and
sec. 1 of the 1900 Act).

There is no statutory restriction upon the class of

hou.se that may be erected, provided that it is for habi-

tation by the working classes.

A local authority should first satisfy themselves that

there is an unsatisfied demand for working-class

houses, and that such are not likely to be provided

by private enterprise.

A local authority should also consider whether they

can do anything to stimulate private enterprise

—

f.g.,

by drawing attention to the scarcity of houses, by
feuing municipal land at a cheap rate, or by develop-

ing this land by forming roads and laying sewers and

gas and water mains, in advance.

A good site should be selected, but not purchased
until the board's consent has been obtained to borrow-

ing.

The site should have, if possible, a good aspect,

easy access, and facilities for water supply and drain-

age.

An expensive urban or built-up site should be

avoided.
A local authority may acquire land either by agree-

ment or by compulsory powers (sec. 2 of the 1909 Act).

plans.

Plans should be prepared with a careful regard to

local conditions, and to the requirements and means
of the prospective tenants.

Studied attention should be given to the board's
" Memorandum with respect to the Provision and
iVrrangement of Houses for the Working Classes."

It is advisable to submit sketch plans informally to

the board's architectural inspector before they are

finally adopted by the local authority.

LOANS.

The consent of the board is required to loans.

Loans may be obtained from the Public Works Loan
Commissioners on the recommendation of the board.

The present rate of interest charged by the Loan
Commissioners is 3i per cent, irrespective of the period

of the loan.

The maximum periods of repayment recommended
hy the board are (1) sixty years for houses (with

shorter terms for roads, drains, fences, &e.), and (2)

eighty years for land.

Either the annuity or instalment system of repay-

ment may be adopted.
The loan forms issued by the board should be con-

sulted as showing the particulars required.

expenses.

The chargeable rate is the Public Health General

Assessinent.

The rate due to housing is not reckoned in any cal-

culation as to the statutory limit of the assessment.

In landward areas the assessment may, with the

board's authority, be confined to the particular parish

or special district for which the houses are provided.

If feasible, housing schemes should be on a self-

supporting basis, though the board do not make this

a condition of their consent to borrowing.

New Club for Engineers.—The Engineers' Club,
Manchester, will be opened in about five weeks' time.

The honorary secretary of the club—which has

already, we are informed, a membership of over 550

—is Mr. Edmund L. Hill, 196 Deansgate, Manchester.
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Assistants' and Students' Section.

CoM'icTKL. i;y SYDNEY G. TURNER. ASSoc.ii.iN.sr.c.E.

ill communicatiotis in regard to this page must be

addressed to The Editor, St. Bride's House. 24 Bride-lane,

Fleel^Ueet EC Envelipes must be marhed "Assistants

SecU^n"in the top lefUhand comer. Correspondents are

iniiled to submit auestions lor consideration and ansu-ers

THE MONTHLY PREMIUM.

The premium for September is awarded to

Mr. J. W. Searet.
Public Offices,

Hayes, Middlesex,

whose contributions have, in the opinion of the

adjudicators, been the best received during the

month.
QUESTIONS.

This week answers are invited to the following

questions :
—

346. eontinuous Beams.—What is meant by the

three moments theorem as applied to beams ? Give

the proof of it as deduced from first principles; and

give examples showing how it is applied in actual

practice. (T. W. P., Bejehill-on-Sea.)

350. Setting Out Tunnel A tunnel about 1 mile

in length is required to be constructed under a hill,

the sides of which slope gradually. The centre line

of the tunnel is laid down on a large scale plan of

the site. How would you proceed to set out the

centre line on the ground, and what means would

vou emplov to test the accuracy of the work as the

construction proceeds ? (T. W. P., BexhiU-on-Sea.)

351. Tip-Wagon.—Give sketches .showing the con-

struction of a tip wagon of about 2 cub. yds. capa-

city. Lownefs of sides would be convenient for

filling. Gauge need not be considered, as track will

be made to suit the truck. (W. N. B., .^'ew Zmland.)

352. Hydraulic Ram—Describe and explain the

action of the hydraulic ram. What are the important

points to be borne in mind in designing such a ram,

and for what situations is the machine most .suit-

able ? (T. W. P.. Bixhill-on-Sea.)

353. Efficiency of Motor.—Explain fully what i.-

meant by the " slip " of an electric motor. How
would vou measure the efficiency and slip of an in-

duction motor at full load ? (T. W. P.. BrxhiU-.;,-

[The Editor is at ail times glad to hear from
readers who desire to submit questions regarding
matters of general interest, points of daily practice,

&C., for insertion in the "Assistants' and Students'
Section." Questions which are published are taken
into consideration, as well as other matter, in

awarding the Monthly Premium.3

REPLIES TO QUESTIONS.

348. House Drainage.—What are the chief argu-

ments for and against the use of <he intercepting

trap? (Student.)

The purpose for which intercepting traps are

devised is to prevent the entrance of sewer air into

house drains, and to facilitate their efficient ven-

tilation.

The chief argument in favour of retaining the

intercepting trap on all house drainage systems is

the contention that it does fulfil this purpose and
acts as a safeguard to public health. It is main-
tained by some authorities, however, that sewer

.lir is not so dangerous to health as was at one time
thought, and that, therefore, it is unnecessary to

attempt to exclude it from house drains, more
especially since the air in a separately ventilated

drain may contain more noxious gases than that

in a public sewer. Also it is stated that the dis-

connecting traps which are fitted to the ends of

all waste pipes except soil pipes, are themselves
a sufficient safeguard against the entrance of drain
or sewer air into houses, and therefore intercepting
traps are superfluous, apart from any objections
to which their use may give rise.

With regard to the disadvantages of intercepting
traps, it is urged that they are not effective in

keeping out sewer gas, since it is to some extent
soluble in water, and it may be enabled to gain
access to a house drain by being first dissolved in

to the questions which appear. For the contributions con-
sidered to be the most meritorious, one or more premiums
in hooks will be awarded monthly. Diagrams must-
he draun to scale on separate sheets, ready for
reproduction.

the water in the trap, and then given off again

when the conditions as to temperature and pres-

sure are suitable. This ol)jection does not carry

much weight, as under ordinary circumstances the

water in the trap is frequently changed, but if a

drain is not used for some time it might i>erinit

of an accumulation of sewer gas in the inspection

chamber.
The chief drawback of intercepting traps is the

fact that their contents are .seldom completely

cleared by a single flush from an ordinary waste
preventing cistern, owing to the large body of

water they generally contain.

This leads to the retention of sewage matter,

which by its decomposition gives off offensive

gases, in many cases more harmful than those

found in the .sewer itself. In a properly con-

structed sewer, with correctly jjroportioned gra-

dients, the sewage should have reached the disposal

works before putrefaction has had time to proceed
very far.

Intercepting traps, owing to their shape, are

very liable to choke if unusual solid objects, such
as brushes or cloths, get into the drain. Such an
obstruction may escape notice for some time, as it

will not be discovered until the sewage has fUled

up the inspection chamlier and the drains as high
as the lowest guUey.
Instances have been known of stoppages in inter-

ceptors causing the chambers to fill up with sewage
and become septic tanks on a small scale, and yet

not to cause flooding, because the sewage escaped
slowly through leaky pipes.

An important point in coimection with inter-

ce(itors is to have a well-fitting gastight stopper

on the cleaning eye, as if this is loose it not only

renders the trap ineffectual by admitting sewer air.

but it may fall into the traji and cause a stoppage,

which would escaiie detection owing to the water

being able to get away to the sewer when it had
risen to the level of the cleaning eye.

On the whole, it may be que.-;tioned whether
intercepting traps are really necessary on an up-

to-date and well-planned system of sewers, as

dangerous and offensive gases are not likely to be

present in sufficient quantities to do any harm

;

i)iit they may. and undoubtedly do, play a useful

part in safeguarding the public health when em-
ployed in a sewerage system which is badly venti-

lated, or which has insufficient gradients to enable
the pipes to keep clean.

.\ very full discussion of the utility of the inter-

cepting traj) is to be found in the report of the

Departmental Committee appointed liy the Presi-

dent of the Local Government Board, which was
|)ublished in August. iyl2. (W. H. H., .'^outhwar.'.

J

349. Centering for Bridge.—Give drawings with
dimensions of the centering required for a reinforced-

concrete arch bridge in one span over a stream 15 ft.

in widtli. Height from springing to soffit of arch is

10 ft.

The accompanying drawings show elevation and
section of suitable centering for a reinforced con-
crete arch bridge. In the absence of more precise

information regarding the bridge in question it

is difficult to give full designs, and particularly

dimensions. It is not stated whether tlie bridge is

to carry a road or a railway, and the design of the
bridge would naturally vary considerably, accord-
ing to its purpose. It is assumed, however, for the
accompanying design, that a roadway having a

width of 16 ft. without sidewalks is to be carried
over the stream. The proportions of the arch, in-

terpreting the terms "springing" and "soffit"
according to general practice, are unusual, for.

owing to the rise being more than half the span,
an elliptical form appears best to meet the case.

In the type of centre shown the timber is kejit

close to the line of the arch, and the bulk of it

high above the springing line, which is economical
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with such a high arch. It is also an advantage

that no supports are necessary in the uiiddle of

the stream, and the side supjiorts could possibly be

arranged to rest on the foundations of the bridge.

On the side marked A on elevation and .section,

the centering is shown applied to a bridge with

ELEVA.T10N

arched ribs and cross girders covered by a con-

crete decking to carry the roadway. The centres

would be arranged .under the ribs, and the lag-

gings would be carried throiigli to give siijijinrt to

A B
Section or: cCNTftE line. XX

the forms for tile cross girders and outer fiu-os. as

shown on the section. On the side of the drawings

marked B the centering is shown applied to an arch

of barrel form with buttresses, the roadway being

carried by the earth filling. Folding wedges, which
should be well greased, are shown for the pnrijose

of gradually easing tlie centres on completion of the

work. Sometimes screw jacks are used instead of

wedges to sii|iport the centres. (I. \V. S.. (ia/i/iam

Juiirl'um.)

Welsh Water Supplies—At a meeting of St. Asaph
iDenbigh) Rural District Council recently Mr. David
Roberts raised the question of the large water sup-
plies of North Wales being retained for home con-

sumption, and urged that it was time that public
authorities took action to safeguard the lakes. He
was informed that an English corporation from the
Mi(".'.nds was considering the securing of the supply
from Llyn Aled (a large lake in Denbighshire), and
he considered that public authorities on the North
Wales coast should unite in retaining this lake for

themselves, as it wordd be sufficient to supply all the
towns and villages from the Clwyd to the Conway.
It was decided to consider the matter at a futine
meeting.

tOCAL GOVERNMENT BOARD INQUIRIES.
Die Editor invites the cooperation oj Suhvevor readers

ivith a view to making the information given uttdcr this
head as complete and accurate as possible.

INQUIRIES HELD.

Beeston U.D.C. (September 24th. Mr. 11. G.
Hetlierington).- CiiT.omJ for works of sewage dis-

posal.—The clerk, Ur. W. II. Redgate. stated that

the present system was laid out thirty years ago,

since when the popidation had more than doubled,

and it liad been decided, on the advice of Mr. W. H.
Radford, to bring the whole system up to date. The
principal item on the estimate was £22,1)00 for works

to comprise the necessar.y alterations to the present

system, and the new works to include tanks, (ilter-

lied. sprinkler, and a two-cell refu.se destructor. In

consequence of the difticulty in disposing of the dry

refuse, the clerk, in reply to the insjjector, explained

that they had at the present time quite 4,000 tons

accunuilated at the farm. The remaining amounts
in the proposed loan were £2,950 for the purchase

of the fee simple of the present farm, now held on

lease, together with £1,350 engineers' and legal

charges.

Bishop Auckland U.D.C. (September 16th. Mr.
R. H. Bickuell).--£L',710 for extending the joint burial

ground.—It was explained that the area to be ac-

quired was over 9 acres, and that the land had lieen

purchased froin the North-Eastern Railway Company
and other people at a ncnninal sum.

Evesham R.D.C. (September 24th. Mr. E.

Leonard).—£6,3.00 for the purchase of land and the

erection of cottages at Offenham. near Evesham,
under the Housing of the Working Classes Act, 1890.

—The surveyor and sanitary inspector, Mr. E. Hol-

Idway, gave evidence of overcrowding and houses

unfit' for^ habitation in the village, alihough occupa-

tion was permitted. The scheme provided for the

erection of twenty-six cottages, and those with an

acre of land would be let at 6s. 6d. a week, and
tlui.se with a chain of land at 4s. Applicants for

the cottages said they were willing to pay 6s. Gd. or

"s. a week for a cottage with an acre of land.

Kidsgrove U.D.C. (September 17th. Mr. P. M.
Ciosthwaite).-£1,000 for the completion of water stip-

ply works.—The scheme, which is now ijractically

completed, is for the supply of water to the New-
chapel Ward and Packmoor. The works are situated

at Mow Cop, ami consist of a well, about 100 ft. dee)),

and two headings, driven through shales into the

millstone grit. Water is pumijed from the well into

a reinforced concrete reservoir b.y means of a wind-

driven engine, and also, when necessary, by the aid

of an oil engine. Mains have been laid at Mow Cop,

Miles Green, and the Rookery, and the district is

now amply supplied with pure waf«r. Tlie work has

l)een designed by and carried out under the super-

vision of the surveyor, Mr. P. C. Crimes. Owing to

unfore.seen difficulties whicli were encountered in the

sinking of the well, and the necessity for laying more
mains, the original estimate, £4,550, has proved in-

sufficient to cover the cost of the .scheme. Hence
the application for a supplemental loan amounting
to £1,000. Tlie deputy clerk informed the inspector

tliat the scheme had proved very satisfactory, and
the quality of the water was excellent.

Newcastle-under-Lyme T.C. (September 12th.

Mr. P. M. Crosthwaite).—£500, to be rejiaiil in twenty

years, in respect of the widening of Brunswick-street

Bridt^e, Newcastle; £1,000. to 1)6 repaid in five years,

fin- the provision of a sulphate of ammonia plant at

the gasworks; and £900, to be repaid in two years,

for works of jirivate street improvements.—In regard

to the proposed widening of the Brunswick-street

Bridge, it was stated that in the first instance it was
proposed to build the bridge of reinforced concrete,

but at the suggestion of the county council it was
to be built of brick. Regarding the private street

works, the application in the first instance was for

£1,000, but after tenders had been received this was
reduced to £900, the lowest tender being £846.

Pebworth R.D.C. (September 24th. Mr. E.
Leonard).— .£2,140 for tiie purchase of land and the

erection of ten cottages for the village of Pebworth.
—Mr. E. H. Wadams, clerk to the council, stated

tliat the council at first experienced difficulty in

obtaining a site at a reasonable figure, ijut even-
tually obtained 7 acres of land in the parish for
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£425. Of this li acres would be utilised for liuildiiif,',

and the remainder let as grass land at £14 ])er

annum. Mr. E. HoUoway, sanitary inspector and
surveyor, said it wa? iiroposed to erect four cottages
witli two bedroom.'; at 3s. 6d. a w-eek, and six with
tiiree liedrooins to let at 4s. a week, and there woidd
be a deficiency on tlie scheme of £9 16s. per annum.
Southampton T.C. (September 23rd. I\Ir. T. C.

Ekin).—£16,720 for purposes of the electricity under-
taking, £4,400 for the erection of a refuse destructor
at the Portswood sewage farm, and .£3,500 for the
purposes of the water undertaking, including tlie

execution of works in the parish of Otterbourne, in

the rural district of Hursley. Details of the various
amounts constituting the £4,400 required for the
proposed dust destructor, which is to be placed
alongside the present one at the Portswood sewage
farm, were given by the borough engineer, Mr. J. A.
Crowther, who stated that as soon as they erected
this one they would abandon the existing one. That
one had three cells, but the new one would have six.

the cost of a new chimney stack being included in
the amount for which application was being made.
A sum of £30 was included in the estimate for the
pulling down of the present one, but the inspector
was of opinion that if it was not proposed to do this
the board would strike out the item. Explanations
were next given by Mr. E. C. Rodda (the waterworks
engineer) in respect to the £3,500 wanted for purposes
of the water undertaking. It included the execution
of works at Otterbourne, where, he said, there were
eleven cottages, to which they were now to add
another four.

Wirral R.D.C. (September 26th. Mr. Thomas
Adams).—This was an inquiry into an application
to prepare a town planning scheme for an area com-
prising the whole of the land within the parishes of
Prankby, Greasby, Saughall Massie, and Grange.
This forms the council's fifth scheme, and ultimately
the whole of that portion of Wirral under its juris-
diction will be included in town planning schemes.
Mr. W. Webb Shennan, surveyor to the rural district
council, stated that there were a number of old
houses in this district which might be demolished
in the course of a few years, and the council desired
to have control over the erection of new houses to
an acre and other details. A sewerage scheme for
this area was luider consideration, and it was hoped
by co-operation with the Hoylake and West Kirby
area to empty the sewage through their district into
the sea. They also lioped to improve the means of
communication wdth other parts of the peninsula by
the construction of roads, and already it was sug-
gested to construct two new roads and to alter
dangerous corners.

APPLiCATiONS FOR LOANS.

Barking U.D.C.—.€7,636 for the provision of work-
men's dwellings, and £1,270 for road improvement
works.

Bridlington T.C—£1,300 for road widening.

Gloucestershire C-C—£3.50 for a handicraft centre.

Hartshorne and Seals R.D.C.—£.590 for a water
supply scheme.

Ilford U.D.C.—£22.-510 for public baths.

Leyburn R.D.C—£250 for works of drainage.

Montgomeryshire CC—£.390 for a head teacher's
bungalow.

Newbury T.C.—£950 for alterations to tlie cattle
market.

Preston R.D.C.—£12,075 for sewerage and sewage
disposal works.

Rawtenstall T.C— £792 for flagging asphalted play-
grounds.

Weston-super-Mare U.D.C—£11.000 for the [uo-
vision of public abattoirs.

Wimbledon T.C.—£9,900 for a new turbo-alternator
and an overliead travelling crane for the electricity

works.

Ystradgynlais U.D.C—£1,674 for council offices.

LOANS SANCTIONED.

Blackburn R.D.C.—£1.128 for sewerage and sewage
disposal works.

Chelmsford T.C.—£6,575 for wood paving, and £268
for road widening.

Colne T.C.—£2,100 for a sanitary conversion scheme.

Croydon T.C—£3,200 for road works.

FInchley U.D.C—£5,410 for the purchase of land
for a recreation ground.

Greenock T.C.-

Grimsby T.C-
taking.

Hendon R.D.C

Maldon T.C—

£

Meltham U.D.C
men's dwellings.

Northwich U.D
public batlis.

Pershore R.D.C

Sandgate U.D.C
reservoir.

Tenterden T.C

£5,600 for a housing scheme.

£17,180 for the electricity under-

—£3,483 for private street works.

5-50 for load improvement works.

—£5,055 for the erection of work-

C— £11.732 for the provision of

—£2,800 for worltmen's dwellings.

.—£6,500 for the construction of a

£13,830 for a sewerage scheme.

FORTHCOMING INQUIRIES.

OCTOBER.
-Barking. For works of street improve-

ment (Mr. R. H. BickneU)

-Thedwastre. For a housing scheme (Mr.
C. H. Eyles)

-Camelford. For water supply works
(Mr. R. G. Hetherington)

-Clay Cross. For street improvement
works (ilr. M. K. North)

-Torpoint. For private street works (Mr.
W. O. E. Meade-King)

-Walsall. For electricity purjioses (Mr.
H. R. Hooper)

-Wincanton. For sewage disposal pur-
poses (Mr. F. O. Stanford)

-Lincoln. For tlie provision of a refuse
destructor (Mr. M. K. \orth) ...

-St. Austell. For street improvement
works (Mr. R. G. Hetherington)

-Totnes. For sewerage and water supplv
works (Mr. W. O. E. ileade-King) ..".

-Twickenham. For the provision of a
park (ilr. Edgar Dudley)

-Whiston. For drainage works (Mr.
W. M. Cross)

-Wincanton. For sewage disposal pur-
poses (Mr. F. O. Stanford)

-Wolverhampton. For electricity pur-
poses (Mr. H. R. Hooper)

-Bristol. For public baths and street

purposes (Mr. F. O. Stanford)

-Chertsey. For housing purposes (Mr. E.

Leonard)

-Grimsby. For works of sewerage (Mr.
M. K. Xorth)

-Loughborough. For electricity purposes
(Mr. H. R. Hooper)

-Paignton. For the provision of a public
convenience (Mr. W. O. E. Meade-King)

-Phlllack. For water supply purposes
(Mr. R. G. Hetherington)

-Prestwich. For sewerage and street

works (Mr. W. M. Cross)

-Torquay. For road widening works (Mr.
W. O. E. Meade-King)

-Blaby. For works of sewerage (Mr.
H. R. Hooper)

-Gloucester. For the purchase of

property (Mr. F. O. Stanford)

-Langport. For works of water supply'
(Mr. W. O. E. Meade-King)

-Ossett. For works of sewage disposal

(Mr. W. M. Cross)

-Skegness. For private street improve-

ment (Mr. M. K. North)

-Newcastle-upon-Tyne. For a town
planning scheme (Mr. Thomas Adams)

£

11,337

1,250

809

500

1,445

4,840

600

10,850

466

212

2,200

707

993

22,000

31,328

7,948

14,000

270

1,350

1,707

1.900

500

3,165

1,3-50

8.124

2.767

Hailing Sewerage.—The Hailing sewerage scheme
has been completed at a cost of .£6,612, a saving to

the Strood Rural District Council of £1.889 upon the

original estimate. The engineer, Mr. Arthur J. Martin,

M.iNST.c.E.. reports that the greater part of this very

substantial saving had been effected in consequence

of modifications in the scheme by permission of the

Local Government Board, and the result was that

the works were more efficient and more easily

managed than would have been possible under the

scheme as originally designed.
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Municipal Work in Progress and Projected.
the Editor invites the co-operation of Sbbvbiob readers witl^ i> i/.cu/ ii. „i.u.n„

complete and occurate aa possible
w tu making information given under this head as

Tlie following are among the more iniijortant pro-

jected works of which particulars appear below

;

nuildings—Blackburn tll.OOO, Coventry £2o,0U()

;

housing and town planning—Dublin £359,380; roads

and materials—Belfast, Croydon, Hailshani ; sewer-

age and sewage disposal—Preston £13,075, West-
hampnett; water, gas and electricity—Swinton £3,0(HJ.

—Particulars of other works projected will be found

on our "Local Government Board Inquiries" pages.

BUUDtMCS.
Barnsley T.C.—A new infants' school is to be built

and alterations carried out at the existing school, at

an estinuited cost of £3,700.

Blackburn T.C.—The borough surveyor, Mr. W.
Stubbs, has prepared ground plans for a scheme of

public baths, at an estimated cost of £11,000.

Brighton T.C.—The Works Committee recommend
tiiat ilie platform at the Dome be reconstructed ac-

cording to the plans prepared by the borough surveyor,

Mr. H. Tillstone, at an estimated cost of £130. It is

also recommended that a store be erected in the

I'avilion gardens, at an estimated cost of £120.

Bristol T.Ci—It has been agreed to seek powers to

raise about £315,000 for various works of dock develop-

ment, the money to be spent as required. The council

have agreed to an expenditure of £19,00iJ to purchase

the Drill Hall premises, and secure part for an ex-

tension of the Museum.

Coventry T.C.—Instructions have been given for the
preparation of plans for a municipal technical insti-

t\ite, at an estimated cost of £25,000.

Ealing T.C.—There was formally opened recently

a new county secondary school for boys, built at a

cost of £15,000.

Essex C.C.—The school at Chipping Ongar is to be
enlarged, at an estimated cost of £3,120. It has been
decided to build a new school at Coggeshall, at an
estimated cost of £2,681.

Falkirk T.C.—Plans have been approved for a

sanatorium, estimated to cost £4,925.

Luton T.C.—The borough engineer, Mr. I. W.
Tomlinson, has received instructions to carry out con-

structional works at the Plait Hall, and to the in-

terior of the guardroom.—It has been decided to con-

struct a new roof to the market, at a cost of £350.

Montrose T.C.—The provision of a public slaughter-

house, at an estimated cost of £2,500, is under con-

sideration.

Twickenham U.D.C.—The council have agreed to the

erection of the whole of the boys' and girls' depart-

ments of the Orleans council schools, and to the

application for a loan of £3,000 in connection there-

with.

Wood Green U.D.C.—The town hall extension, of

which the borough survevor, Mr. C. H. Croxford, was
architect, has been completed at a cost of £6,45t<.

HOUSING AND TOWN PLAKNSHC.

Bridlington T.C.—The amended plans of the borough
surveyor, Mr. E. K. Matthews, have been adopted for

a scheme for workmen's dwellings.

Dublin T.C.—The extensive housing schemes con-

templated liy the corporation will involve an esti-

nuited expenditure of £359,.380.

PARKS AND OPEN SPACES.

Accrington T.C.—The offer as a gift to the borough

of a park of 50 acres, has been accepted by the

council. The park will form one of four, and will

include a recreation ground of 7 acres.

Llanelly U.D.C.—The surveyor, Mr. George

Watkeys, has received instructions to prepare plans

for an ornamental lake at Pare Howard.

Plymouth T.C.—A scheme has been prepared by the

borough surveyor, Mr. J. Paton, for the conversion

of the Tothill Marshes into a recreation ground for

the eastern part of Plymouth, at an estimated cost of

£10,941.

Pontypool U.D.C.—The council have agreed to the

scheme for providing a public park for the district.

The scheme, which is estimated to cost .€l(i,000,

includes a through main road from Pontymoile to

Pontnewynydd. Pontypool will have to contribute

about £5,000 towards the cost, Panteg £3,000, and
Abersychan £S,000.

REFUSE COLLECTION AND DISPOSAL.

Cramlington U.D.C—In.stcad of letting the scaveng-

ing work by contract, it has been agreed by the council

to purchase horses and carts and do the work
themselves.

Lambeth B.C.—It has been agreed to purchase the

freehold of Providence Wharf, Albert-embankment,
from the Duchy of Cornwall, for £23,500, for depot

purposes.

ROADS AND MATERIALS.

Belfast T.C—The city engineer, Mr. H. A. Cutler,

has been instructed to submit estimates of the cost

of laying noiseless pavement in several streets.

Bermondsey B.C.—The Finance Committee recom-

mend the repaving of a portion of Rotherhithe New-
road, at an estimated cost of £5,400, and that appli-

cation be made to the Road Board for a grant towards

the cost of the work.

Bridlington T.C.—Five houses are to be purchased

in St. John's-street for the purpose of widening that

thoroughfare, and steps are to be taken to acquire

compulsorily several other properties for the same
purpose. 'The council have resolved to approach the

Harbour Commissioners with a view to securing a

piece of land adjoining the Victoria Rooms, in con-

nection with the proposed extension of the Prince's-

parade and the ultimate utilisation of the site of the

municipal buildings.

Brighton T.C.—The borough surveyor, Mr. H.
Tillstone, recommends that Beaconsfield-road, London-
road. York-place, St. Peter'.s-place, the portion of

Church-street from Marlborough-place to New-road,

and the portion of Queen's-road from North-road to

the railway station, be repaved with creosoted deal

liloeks. at an estimated cost of £8,541.

Chelmsford T.C—The borough surveyor, Mr. P. T.

Harrison, has received instructions to prepare a

scheme of improvement for Lady-lane.

Croydon T.C.—A letter has been received from the

Local Government Board agreeing generally with the

scheme for the proposed motor relief road between

Thornton Heath and Purley, estimated to cost £60,000.

Epsom R.D.C—The surveyor has been asked to

prepare plans and estimates, &c., for the making up

of Rosebery-road, Cheam.

Exeter T.C.—The Streets Committee recommend
the council to carry out works of street improvement,

jt an estimated cost of £826.

Foleshiil R.D.C.—Paving works to cost £154 are to

be carried out at Station-road.

Glasgow T.C.—A widening improvement is to be

effected on the west side of Edgefould-road northwards,

at an estimated cost of £300.

Hailsham R.D.C.—The surveyor. Mr. J. Huxley,

has been instructed to obtain prices of various types

of tar-spraying machines, and to supply a list of the

roads recommended for tar treatment next season,

together with an estimate of the cost.

Leicester T.C.—Negotiations have been completed

for the widening of Evington-road for a distance of

•:03 yds.

Leigh-on-Sea U.D.C.—Marine-avenue and West-
leigh-avenue are to be made up under the Private

street Works Act.

St. Ives (Hunts) R.D.C.—Works of road improve-

ment, to cost £400, are to he put in hand.

Shoreditch B.C.—Acting upon instructions from the

council, the borough surveyor, Mr. T. L. Hustler,

made application to the Road Board for a grant in

respect of surfacing works in Acton-street, Livermere-

road. Lee-street, Marlborough-road, and Pownall-road.
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and the bnjud li.ivr ivplied tliat ii (he .uiincil dccidi'd

to surface the various roads referred to wifh 2-iii.

compressed asphalt on 6-in. concrete, at an estimated
cost of £7,550, they would be prepared, in addition

to making a grant of £1,500, to advance on loan, free

of interest, the sum of £4,500, repayable by three

equal annual instalments of £1,500 each, which would
enable tlie council to spread the cost of the works to

be carried out over a period of four years. These
terms have been accepted, and the borough surveyor
has been instructed to commence the work forthwith.

Twickenham U.D.C.—The Road Board have granted
£1,000 towards the St. Blargaret's-road improvement,
estimaled to cost £5,705. Application is to be made
to the board, and to the Middlesex County Council,

for grants towards the exjiense, estimated at £4,000,

of widening and improving a portion of Heath-road.

Walton-on-Thames U.D.C.—Part of Church-street is

Id Im. rep^iveil at a cost of tlS'i.

SEWERAGE AND SEWAGE DISPOSAL.

Barking U.D.C.—The surveyor. Mr. C. F. Dawsun,
has been requested to submit plans tor an undei-
gioiind eonvenienee near the municipal offices.

Chelmsford T.C.—An underground convenience is to

be constructed at Baddow-road, at an cstiuuited c'>st

of £650.

Helston T.C.—An estimate is to be obtained as to

the cost of a lomplete scheme of drainage for (he

borough.

Preston R.D.C,—Plans and estimate's have been
approved for a sewerage and sewage disposal scheme
for Longton and Little Hoole, which is estimated to

cost £12,075.

Rugby R.D.C.—Two new settling tanks are to be

constructed and a rotary filter installed at the New
Bilton sewage disposal works.

Stoke Newington B.C.—A resolution has been passed

urging the London County Council to provide a further

relief sewer, witli the view of jireventing the serious

floods that so fre(iuently occur in the district.

Westhampnett R.D.C.—With respect to the drainage
of Felphani and Berstcd, the clerk staled at a council

meeting lately that in a letter of July 28th the

Local Government Board wrote that the .scheme (for

which application was made for sanction to borrow
£4,0tH.)) was generally satisfactory, except in regard to

the gradients of some of the sewers. In view of the

alterations in the scheme of the Boguor Urban Dis-

trict Council, the board understood that it was now
possible for the gradients to be considerably improved.
A letter was read from Mr. Howard Humphreys, the
council's engineer, submitting a revised scheme show-
ing the deepening of the sewers, which would permit
of the drainage of a larger area, the extra cost being
estimated at £400. The sewer in Sea-road, Felpham,
had been deepened by 2i ft. The council decided that
application should he made to the Local Government
Board for sanction to borrow £4,400 for works of drain-
age at Felpham and Bersted.

WATER, GAS, AND ELECTRICITY.

Battle U.D.C.—It has been decided to make a new
borehole and provide machinery at the waterworks,
at an estimated cost of £.34.3.

Blackpool T.C—The Fylde Water Board, who are
the authority responsible for tlie supply of water to

Blackpool, Fleetwood, Lytham, and St. Annes, have
made arrangements with the JManchester Corporation
for a supply of water from the Thirlmei-e conduits
should the necessity arise. Preparations have accord-
ingly been made for transferring Thirlmere water to

the Blackpool mains whenever required.

Chorley T.C.—A system of vertical retorts is to be
installed at the gasworks.

Dunbar T.C.—The Local Government Board have
written that they cannot accede to the council's request
for delay in connection with the augmentation of the
water scheme. In the circumstances the council have
decided to depart from the Catcraig and Thistley

spring schemes, and to confine themselves to the )>ro-

posal to secure an augmentation from North Berwick
supply as an alternative to the Pathhead scheme.

Dundee T.C—Mr. R. M. Noble, chairman of the
Gas Committee, stated at a meeting of the committee
last week that application was to be made to the
Harbour Board for a piece of ground at Carolina
Port, where tar distillation plant would be put down.
The production of various oils would be carried out.

Pitch would be produced, and an export trade for it

established. The Continental demaiul for pilch was
unlimited.

Kinross T.C.—Notice has been given for the holding
of a statutory meeting on November 18th to consider
the question of the adoption of the Burghs Gas Act.

Leicester T.C—The gas undertaking earned for the
liall-year ending June 30th a nett profit of £24,855.

Manchester T.C—-The Electricity Committee have in

hand a scheme for the erection of new electricity

works to supplement the output at the Dickinson-
street and Stuart-street stations. Extensions at the
city works are out of the question, and a new site

has become necessary. One has been found, and pre-

liminary negotiations carried through for the acquisi-

tion of 11 acres at the Barton end of Trafford Park.
The scheme provides for the ultimate erection of a
new station with an output of 100,000 kilowatts—2.5

per cent more than the total capacity of the present
works even when the additional plant that is being
put down at Stuart-street is in working order—but
it is not inoposed to make such a large addition of

plant all at once.

Perth T.C.—Steps are to be taken to improve the
water hupply, beginning with the treatment of the
sewage that enters the river Tay.

Stoke Newington B.C.—The revenue account of the
electricity undertaking shows a surplus of £913. Of
that amount £215 was included in the summer half-

year, and £698 in the winter half-year.

Swinton U.D.C—It has been agreed to complete
the waterworks extensions, at an estimated cost of
Co,001 1.

MISCELLANEOUS.
Greenock T.C.—A nuivement is on foot to muni-

cipalise the local tramway system. The service is at

jjresent carried on by the Greenock and Port-Glasgow
Tramways Company, and an opportunity of breaking
the lease, which will not expiie until fourteen years
hence, will occur in 1914.

Newhaven R.D.C—It has been agreed to repair the
eastern groyne at Rottingdean, at an estimated cost

of £75 ; with respect to this the Local Government
Board have written refusing to sanction the cost of

the future maintenance of the eastern groyne at

Rottingdean to be made solely a charge upon the

parish instead of upon the funds of the council. Thej'

sanctioned a loan of £200 by the council in 1911, and
they did not see their way to modify the view tliey

expressed in 1911.

St. Ives (Cornwall) T.C. — Supplementing the

Finance Committee's recommendation that the work-
men engaged in the culverting of the river should be
paid a bonus. Alderman J. Pearce explained that when
tenders were invited for the work the lowest that was
lucsented amounted to £400, and the highest £523.

On the teiiders being examined the surveyor (Mr. S.

Palmer) was asked to give an estimate of the cost,

and he intm-med the council that the work could be

completed for £300. The council only had sanction

for the borrowing of £360, and if they accepted even

the lowest tender submitted they would have had an
overdraft of about £60. Seeing that was the case,

the surveyor was entrusted with the work, and he

was glad to say that it had been completed for a sum
of £265. The council then decided that if the work
was satisfactorily completed the workmen should

receive a bonus at the rate of ^-d. an hour. There

had been smart work ; and the culverting had been

done in an expeditious manner. He moved that the

report be adopted. Councillor Blight, who seconded,

said he had never seen a piece of work carried to

completion in that town in such a satisfactory manner.

" Mosaic " Paving in the City of London.—At a

recent meeting of the Corporation of the City of

London ^Ir. Deputy Millar Wilkinson inquired why
Gracechurch-street was paved with wood and Fen-

cluu'ch-street with asphalt, and whether the passing

from one kind of pavement to another did not con-

stitute a source of danger to horses. The City engi-

neer and surveyor, Mr. F. Sumner, m.insi.c.e.,

replied that the Streets Committee had recommended
the use of wood pavement on account of its cheap-

ness. Mr. Deputy Millar Wilkinson deprecated the

giving of a " mosaic" appearance to the streets, and

moved a resolution that it be referred to the Streets

Conuuittcc to consider the advisability of making

the streets of the City as uniform as possible in

future. The resolution was carried.
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PERSONAL.

Mr. C. H. Rigliton. surveyor to tlie Disley (Clieshire)

Rural District Council, has been granted an increase

of salary.

Mr. Frank Pritty, of the city engineer's staff, Glas-

gow, has been appointed burgh surveyor and master

of works of Prestwick.

Mr. J. R. Taylor, surveyor of highways to the Lunes-

dale Rural District Council, has been appointed sur-

veyor to the Clitheroe Rural District Council at a

salary of £200 per annum.

Mr. A. S. K. Ackernianii, j!.sc.(eno.), assoc.m.

iNST.c.E., has returned (after an absence of nearly

three months) from Egypt, where he made a scries of

thirty-five trials of the Shumaa-Boys sun-heat ab-

sorber.

Mr. H. Tillstone, surveyor to the Brighton Town
Council, leaves to-day, with a party of the council's

officials, for a tour in Germany to inspect municipal
institutions at Wiesbaden, Frankfort, Cologne, and
other cities.

Mr. W. Gibson, surveyor to the Amble vNortluunbcr-

land) Urban district Council, whose death is an-

nounced, was for nearly forty years as.sociated with

Amble. He had official connections with all the public

authorities of the town, and he was iirofessionally

concerned with the building of the new town hall.

Mr. F. L. Fellowes, the city engineer of Vancouver,

is, according to a report noted in the (.'onlract lirci/rd

of Toronto, to terminate his agreement with the city

at the end of six months. Mr. Fellowes went to Van-
couver three years ago at a salary of £1,600 per annum,
and our contemporary further notes that this is the

highest salary paid to any city engineer in Canada.

Mr. W. R. Field, Assoc. m.inst.c.e., f.c.h., will

shortly take up the position of manager to Messrs.

Field & Mackay, Limited, Ludlow, of which firm Mr.
J. C. Mackay is chairman and managing director.

Mr.' Field is a gold medallist of Coopers' Hill Engi-

neering College, and Mr. Mackay was a "Miller Prize-

man " of the Institution of Civil Engineers three years

in succession.

Mr. Irving Duguid, of Union Bank Chambers, South-
ampton, a familiar figure in The Surveyor section

of the Building Exhibitions at Olympia, has been
appointed sole agent in the counties of Hants, Dorset,

Wilts, Somerset, Devon and Cornwall for Callender's
Cable and Construction Company's specially manu-
factured " Kalbitum " anti-corrosive paint, enamel and
bituminous cement.

Mr. J. A. Coombs, formerly assistant manager and
chief draughtsman to Messrs. Hughes & Lancaster, of

Ruabon and Westminster, makers of the Shone ejector,

and lately manager of the sewerage department of

Messrs. Daniel Adamson & Co., of Dukinfield, manu-
facturers of the Coombs patent pneumatic sewage
ejector, air lifts, air compressors, &c., has joined the
staff of Messrs. Jones & Attwood, Limited, of Stour-
bridge, where he will be in charge of their new de-
partment for the manufacture of pneumatic ejectors,
air lifts, air compressors, &c.

Mr. Prevost Hubbard, a.am.soc.c.e., in charge of the
Division of Roads and Pavements, the Institvite <jr

Industrial Research, Washington, and Lecttn-er in
Highway Engineering Chemistry, Columbia Univci-
sity, has been delegated to serve as a member of the
United States Committee on Standardisation of
Nomenclature of Road Materials which is to co-operate
with the Engineering Standards Committee of Great
Britain. Mr. Arthur H. Blanchard, m.am.soc.c.e..
Professor-in-Charge of the Graduate Course in High-
way Engineering, Columbia University, has been dele-
gated to serve as a member of the same connnittee.

Mr. R. Singer Hyde, m.s.a., of Worthing, died, we
regret to amiounce, on Wednesday, the 24tli ult., at
Teddington. He was for many years partner with
the late Mr. Edmond Scott, of Brighton, before be
opened his ]iractice in Worthing. During this luiit-
nership St. Bartholomew's Church and tlic Clia|iel
Royal, together with many well-known Brighton
buildings, were erected. He commenced at Worthing
in 1882. and there continued until the time of his
decease. The deceased gentleman was acting borougli
surveyor during the year that the t«wn was incor-
porated as a borough. By Mr. Hyde's decease
Worthing loses an artist of great merit and of many
achievements, and one of its best known anil le-
s[)ected citizens.

INSTITUTE OF SANITARY ENGINEERS.

OPENING SESSIONAL MEETINC.

Members and tlieir friends were present in large

numbers at Caxton Hall on Wednesday evening, when
the opening sessional meeting of the Institute of

Sanitary Engineers—which has now a membership
of about 700—took place. The progrannne for the
session was sketched by Mr. A. J. Martin, m.inst.c.e.,

chairman of the council. Sanitary engineers, said

Mr. Martin, should take a liroad view of the problems
that confronted them. Instead of "Mens sana in cor-

pore sano " he suggested as the ideal motto of sanita-

tion "Donuis salubris in urbe salubre," which he
translated roughly as a healthy home in a clean town.
They should aim at making home sweet home in the
fullest sense of the words, and to do that they must
enlist the aid of tlie guardian of the home. The good
work accoinplislied as the result of the institution of
" Health Week " was referred to appreciatively by the
speaker in the course of his remarks. Mr. H. Percy
Boulnois, M.TNSi.c.E., the president of the institute,

expressed the hope that under next year's president,
Mr. J. D. Watson, chief engineer to the Birmingham,
Tame and Rea District Drainage Board, the society

would continue to prosper and carry on its work for

the benefit of the public.

National Gas Congress and Exhibition.—The Lord
Mayor of London on Wednesday opened the National
Gas Congress and Exhibition at Shepherd's Bush.
Sir Corbet W'oodall, who presided at the opening
ceremony, said the exhibition—full particulars of

which appeared in last week's Surveyor—showed
the strides which had been made in the apislieation

of gas for industrial and domestic purposes.

Rubber for Street Paving.
—

" Facts and Problems
of the Rubber Industry" was the title of a lecture

delivered at the Northern Polytechnic Institute,

Holloway, recently, by Prof. Wyndham R. Dunstan,
P.R.S., director of the Imperial Institute. In his

of)inion there is a big future for rubber, which he
believes will Ijefore long be utilised for the flooring

of churches, cliapels, halls, and other public build-
ings, if not even for street paving purposes.

FOR OTHER ADVERTISEMENTS
See End of Paper.

rpiLBURY URBAN DISTRICT COUNCIL.
-*- COTTAGES, ROADS AND SEWERS.
Tiie above Co\mcil is prepared to receive separate

Tenders for the erection of One Hundred and Thirty
Cottages, and the construction of Roads, Sewers, &c.,
in coiuiection therewith. The carrying out of the work
is subject to the necessary sanction of the Local
Government Board being received by the Council.
Persons desirous of tendering are asked to send

their najnes to the undersigned before Tuesday, ths
21.st October, 1913. Prints of the Drawings will be
supplied by Messrs. R. J. Cook & Hammond, Litho-
graphers, -17 and 49 Toth ill-street, W^estminster, S.W.,
at the price of Is. 6d. each (14 in number). Payment
to be made to the above Litliographers for the copies
l).\ the persons tendering.
Copies of the Conditions, Sijecificatious, Form of

Tender, Estimate of Quantities, &c., will be supplied
by Messrs. Peplcr &: Allen, f.s.i., e.r.i.b.a.. Architects,
Howard House, 4 Arundel-street, Strand, W.C., or
the Council's Surveyor, Mr. S. A. Hill-Willis, m.inst.m.
.V CY.E., 47 Dock-road, Tilbury, on the deposit of £2 2s.,

returnable on receipt of bond-fidi: Tender, and return
oi Siicci/ications.

Sealed Tenders, in the envelopes and on the Forms
supplied, arc to be delivered to the undersigned not
later than the specified date for receipt of same.
The Council does not bind itself to accept the lowest

'<r any Tender.
(By order)

THO. A. CAPKON.
Clerk to the Council

Council Offices,

47 Dock-road,
Tilbury.

October 1, 1'J1.:J. (^51)

TXTANTED, at once, a position as Articled Pupil
»» to a Municipal Engineer; terms must not

exceed £105 for three years; age, 17.—Box 1,318. office
of The Surveyor, 24 liride-lane. Fleet-.street, E.G. (852)
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Tiverton Sewage Disposal Worlds.'

By L. D. HOLGATE, m.r.san.i., Chemist and Manager.

During the hot summer of 1911 complaints were

received by the council owing to aerial nuisance

in the vicinity of the sewage farm, and it -was de-

cided to invite Dr. S. Barwise, of Derby, to report on

the works, from a chemical and bacteriological

aspect, with a view to further improvements. After

making inquiries and analyses of the sewage, a re-

port was issued to the council in September of the

same year, the chief recommendations in the report

being :
—

(1) To convert one of the existing tanks into a

storm-water tank with a sill fixed to divert into the

tank all the sewage flow between three and six times

(2) To cease using alumina-ferric as a precipitant,

and to commence using milk of lime at from 20 to 24

grains of lime per gallon of .sewage. The remaining
two tanks to be used as precipitation tanks, and a
lime mill to be provided for mixing the lime.

Section a a

^ i^Jj Cie* i>* fr*

'

^3

I'lan.

TiVEETON Sewage Works: Plan and Sections of Tanks.

the dry-weather flow. After settlement in this tank
|

(3) To construct four specially drained sludge

the storm water to pass direct to the river. lagoons to enable the sludge to be dried and disposed

I of quickly.
•Paper read at last Saturday's meeting of the Institution ,,-. m„ ^nucirlor tVio methnrl nf trpntnipnt nf <;pwaee

of Municipal and County Engineers at Tiverton. W ^'^ considei tne metnoa 01 treatment oi sewage
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containing brewery refuse on similar lines to the.

Ijrocess now adopted at Stratford-upon-Avon.

After considering this report a deputation of the

council visited Stratford in order to obtain informa-

tion of their method of treatment. This process con-

sists of treating the sewage with lime as a precipi-

tant, followed by the addition of a solution of free

chlorine as a deodorant. This latter solution is

made up of a solution of chloride of liuje (bleaching

powder). The sewage at Stratford is very strong, and

contains about 10 per cent of brewery refuse; in hot,

dry v,-eather this sewage is very " active," putrefac-

tion proceeding very rapidly, and many complaints

were received by the Stratford Council before this

chemical treatment was adopted.

The deputation of the Tiverton Council were very

much impressed by the success which had attended

this treatment under the able administration of Mr.

H. D. Bell, the chemist and manager, and the

council were recommended to treat their sewage on

these lines experimentally for twelve mouths, the

conditions liere being very similar to those at Strat-

ford. The increased expenditure under this process

was estimated at £150 per annum. It was also

thought essential that a chemist be appointed to

take charge of the works, and the author had the

honour to be selected by the council for the position.

A considerable amount of experimental work and
chemical analysis of the sewage and effluents have
been carried out by me since my appointment; the

following notes will furnish you with information

as to the present method of treatment and the excep-

tional character of the sewage:—
The ordinary flow of sewage is apijroximately

oOO.OOO gallons per day in the summer months, and

used as sedimentation tanks and the other as a

storm-water tank.

The tanks are rectangular in shape, and arc

divided into two unequal compartments, the first

and smaller portion being about one quarter the

capacity of the wliole tank. The method of con-

struction is of great advantage in tlie removal of

sludge from the tanks, as a large proportion of the

solids are retained in the first compartment, tiiid

tliis portion can be cleaned without interfering with

the rest of the tank. The effluent passes over a sill

constructed the whole width of the tank, and is con-

veyed by means of an 18-in. stoneware pipe to the

filters. A weir and recording chamber are con-

structed on this line to record the amount of water

tieated by the filters.

There are four circular filters 80 ft. in diameter,

having a total area of 2,234 sq. yds., and an average

depth of 5 ft. G in., each filter being fitted with a re-

volving distributor. The distributors are capable
of passing on to the beds up to 1,200,000 gallons- per

twenty-four hours, and have worked very satisfac-

torily with the low head available. The effluent

from the beds is passed into the river without fur-

ther treatment, and very satisfactory effluents arc

maintained.
The sludge from the sedimentation and storm

tanks is mixed with powdered lime and pumped into

the lagoons to a depth of 9 in. to 12 in.; the water
is drained away to a small plot of land set apart for

this purpose, and a coating of powdered lime is

given to the drying .sludge to minimise any aerial

nuisance. The sludge when pumped contains on an
average 95 per cent of water, and on its removal
from the lagoons this figure is reduced to 75 per
cent. Part of the sludge is removed by the neigh-

TIVEETON SEWAGE DISPOSAL WOEKS. - Averaui; Ax.ilvses
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1,0()IJ,000 gallons per day when irrigation is proceed-

ing over the marshes along the lane of the outfall

-sewer. During periods of heavy rain these volumes
are increased to 2,000,000 gallons per day. The
ordinary flow is considerably in excess of the proper
-sewage flow for Tiverton, owing chiefly to the influx

of surface water along the line of the outfall stwer.

To arrive at the volume of sewage which should
receive the proper treatment it is therefore necessary
to assume a dry-weather flow. We have taken this

at yO0,OO(J gallons per day, this figure l)cing obtained
liy allowing 30 gallons l^er head from a population
of 10,0(30 draining to the outfall works. On this

assumption we are required to treat efficiently a

volume equal to three times the dry-weatlier flow

—

viz., 9(X),000 gallons per day through the sedimenta-
tion tanks and filters before passing to the river. A
further tliree times the dry-weather flow must be
passed tlirough the storm-water tank in order to re-

move the suspended solids. After the treatment it

is passed to the river. Any volume above six times
the dry-weather flow is passed direct to the river

after settlement in the catchpits and screening.
It will be seen that we are now treating the sewage

iiri the lines reconunended by the Fifth Report of the
Uoyal Commission on Sewage Disposal.
The present works consist of : Two catchpits fitted

with s-in. screens for the separation of heavy solids
and large floating matter: these are cleaned daily
during dry weather, but as often as becomes neces-
.s;try during rain. Tlie detritus is removed inniie-
diately to a tip by means of a wagon and light rail-

road, and is given a coating of soil to i)revent
nuisance. There are three tanks, two of which are

AugutI, WIS.

bouring farmer and the remainder is buried in

trenches; the demand for the sludge is increasing,

and it is hoiJed that we shall soon have no need to

dispose of any by burial. No charge is made for

the sludge, and assistance is given in loading.

About 580 tons of dry sludge, containing an average
75 per cent moisture, were dealt with during the past

year.

The sewage is mostly domestic, together with the
waste from two breweries and a small amount of

slaughter-house refuse. As a result of the large

influx of surface water into the sewer, the sewage
on its arrival at the works is of a very weak cha-
racter ; it has been found not to be necessary to use
any precipitant in order to obtain a tank effluent

satisfactory to be passed on to the filters. The
sewage has no exceptional odour, and it is quite
fresh when it gets to the works; in these points it

differs from the sewage at Stratford, as the sewage
of that town is already septic when it gets to the
works, and is of a very strong character.
The aim in the present treatment is to keep the

sewage quite fresh as it passes through the works

;

if this is done it is highly probable that no deodorant
such as that used at Stratford will be required. Kx-
periments in the laboratory have proved that if the
sewage be incubated for a few days a strong smell
of sulphuretted hydrogen is present, and shows that
if the sewage is allowed to become septic the com-
plaints of aerial nuisance may again be received.
The sludge is of a strongly smelling nature, owing

to the presence of jjartly fermented grain from tlie

breweries. ^\Tiile this is air drying in the lagoons
considerable smell is given oft. As before stated, the
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sludge is coated \vifl) powdered lime while drying to

reduce the smell. This is the chief difficulty in the

present method of fre;itnietit. but improvements arc

to be shortly carried out which will facilitate the more
regular cleaning of the tanks and the sludge lagoon.

This will enable the sludge to dry more quickly, and

of treatment. This is very gratifying to the council,

especially as it has been attained without having to

resort to the method of deodorisation by means of

chemicals. The whole of the alterations are not yet

carried out, but w^hen these are finished the author

is confident that still better results will be attained.

the risk of nuisance will be correspondingly reduced.

The present summer has been very dry and hot,

and has proved that we are on right lines with

our present method, and the residents who have

hitherto been complaining have expressed themselves

pleased at the undoubted improvement in the system

The expenditure for sewage disposal for the past

vear was -to02, equal to a rate of 2-9d. in the .£, a

considerable portion of this being expended in the

necessarv alterations, and the amount will be re-

duced when the works are rearranged.

The author has refrained from giving detailed
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analysis lists, but fur those who are interested in

the chemical analysis of sewage reference may be

made to the table showing the average analysis of

the sewage and effluents.

Since the completion of this paper the appendix to

the Eighth Report of the Royal Commission on

Sewage Disposal has been issued, and as Tiverton

was one of the sixteen sewage disposal works where

extended experiments on the relations between the

sewage effluents and the rivers into which they dis-

charge were carried out in the years 1909 and 1910,

it may be of interest to give the summary of the

report, as it affects our works.

Xame of Stream.—The river Exe.

Velocity.—The mean current velocity of the river,

as measured in rather wet weather, over a distance

of 3,000 yds. below the outfall, was found to be

about 150 ft. per minute—that is, it was very rapid.

In dry weather the current velocity is about 100 ft.

per minute. The river averages about 100 ft. in

width, and varies in depth from about 15 in. to 10 ft.

in deep holes. The river rises very rapidly in times

of storm. The dry-weather flow of the river is about

100,000,000 gallons: hence the dry-weather dilution

of the effluent is about 200 to 1.

Effect of Effluent Discharge.—Visits were paid in

February and November, 1909, and September, 1910.

A moderate quantity of grey algal growth could be

seen on the outfall side of the river for a distance

of about 250 yds. This was practically the only sign

of pollution. In warm weather green algse were
present in small quantities, both above and below

the outfall. The river bed is composed of clean

stones and rocks almost down to Bickleigh Weir,
rather more than a mile below the outfall, and trout

were plentiful in the water.

SUMMARY.

(1) This effluent, when diluted with about 200 times
its own volume of clean water, moving in a rapid
current, did not give rise to smell.

(2) The water was not materially deoxygenated
through admixture with the effluent.

(3) There were no signs of any offensive deposits

of mud below the outfall, the bed of the river being
quite clean.

(4) There was a moderate quanitity of grey fungus
below the outfall, on the outfall side of the river,

but the growth only extended for about 250 yds.

(5) Trout were plentiful below the outfall.

TOWN PLANNING PROCEDURE.

A Gratifying Appreciation from New Zealand " I

enclose money order in payment of one year's sub-
scription to The Surveyoh. I feel it would be like

losing an old friend to be without it."

Waterworks Filters. — The Saxmundliam Urban
District Council have just sealed an agreement with
the Candy Filter Company, Limited, of Westminster,
for the supply of the latter's patent oxidising and
aerating waterworks filters, for the removal of iron
from the water supply without the employment of

chemicals. The Cromer Council are also at the pre-
sent time laying down an installation of Candy filters

for the same purpose.

Problems in Engineering, with Solutions.* — The
English journal The Surveyor and Municipal and
County Engineer carries on a section devoted to

various questions which might be put in an examina-
tion for the position of municipal engineer in an
English town or city. The questions are given one
week and answers provided by various correspondents
given in subsequent issues. The volume noted above
is the first one to be made up from these questions
and answers. As is well known, the position of

municipal engineer in England is one of the most
varied activity, so that the subject covered by the
questions and answers extends through the whole
field of engineering. For example, the chapter
headings are as follows: Mechanics and Hydro-
statics; Strength and Elasticity of Materials;
Theory of Structures; Surveying and Levelling;
Water Supply and Hydraulics ; Sewerage ; Sewage
Disposal: Road Making and Tramways; Building
Construction and Materials ; Law and Miscellaneous.
. . . There is a good deal to be said in favour of the
question and answer method of instruction.—
Engineering News.

' Beinpr Qaesliona and Answers reprinted from the Assistants' and
Students' Section of Thi Scuvktoe and MoHiciPit, akd Couxty Bnoi.
BKiR. First Series, 1809-10. Edited by Sydney G. Turner, j.ssoc,».
IH8T.0.1. London : St. Bride's Press, Limited. Price 6s, nett.

SUGGESTED ALTERATIONS IN THE REGULATIONS.

The Town Planning Connnittee of the Birmingham
City Council have had considerable experience of the

working of the Town Planning Act under the regula-

tions prescribed by the Local Government Board,

and they have come to the conclusion (says the

Birmingliam Post) tliat certain amendments in the

.\ct or modifications of the rules of procedure arc

desirable in the interests of the local authorities con-

cerned in town planning and of the community
generally. No Act of Parliament, it is said, was so

Ijerfect that it did not, in the light of experience,

require amendment, and therefore the Birmingham
Committee have not been .surprised to find that many
alterations are desirable in the method of procedure
they are compelled to adopt in carrying out the pro-

visions of the Town Planning Act. From the time
the committee originally commenced operations they

watched very carefully the effect of the procedure
regulations, and since they have completed the Har-
borne and Quinton and East Birmingham schemes
they have drawn up a number of suggestions which,
in their opinion, will simplify the procedure and
also cheapen the Act. These suggestions have been
forwarded to a large number of other public bodies

interested in town planning, and the committee have
received promises of a substantial measure of sup-

port whenever it is deemed expedient to lay the sug-

gestions before the Local Government Board.
One point of importance is the desirability of

shortening the period of waiting which now inevit-

ably takes place while a scheme is being prepared,

and to avoid the irritation which is occasioned to

landowners and other persons interested in the land
when they are called together at an early stage of

the proceedings to consider a scheme which has no
existence. An illustration of this is to be found in

the statutory meeting held at the Council House to

discuss the area proposed to be included in the South
Birmingham scheme. At that meeting a resolution

was passed condemning the ijrocedure laid down by
the Local Government Board (which requires a meet-
ing of owners to be held to consider a town planning
scheme before such a scheme has been prepared), and
urging that the procedure be altered so as to allow

the local authority to prepare all details of a pro-

posed scheme and submit them to the landowners
interested at a conference before the first inquiry
by the Local Government Board.

It carried into effect the suggestions drawn up by
the Birmingham Committee would materially shorten
the present cumbersome procedure. The main idea

the committee have had in mind is that the lengthy
work of preparing a scheme and meeting the objec-

tions of the landowners and others should be done
before the Local Government Board hold their in-

quiry. They would therefore begin by deciding
upon the area to be town planned, and would submit
the boundaries of this area to the council for

approval. This approval obtained, they would then

enter upon the details of the scheme, conferring with
landowners and others interested in the area and
agreeing with them as far as possible. This
agreed scheme would be reported to the council,

and after receiving their sanction would be
passed on to the Local Government Board, who
would proceed to hold their inquiry. If, after the

inquiry, the Local Government Board desired to

make any modifications, the modified scheme w-ould

be deposited for inspection, and objections could be
made to the modifications as at present. According
to this procedure there would be only three maps,
instead of seven or more, the first showing the
boundaries, the second showing the agreed scheme
as submitted to the council, and the third showing
the final scheme as modified by the Local Govern-
ment Board.

Calendar Competition Result.—Messrs. Josiah
Smart & Son, asphalters, tar-paviors and contractors.

53 Victoria-street, S.W., announce that the successful
competitor in their 1914 Calendar Competition is Mr.
U. A. Monck, H.M. Ofiice of Works, Blythe-road, West
Kensington, W. The firm add that they have one
design, "King Tar," the authorship of which they are
unable to determine owing to the name and address
of the competitor having become detached. The de-
signer is therefore asked to communicate with Messrj.
Smart.
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Third International Road Congress.
COMPARATIVE ADVANTAGES OF DIFFERENT TYPES OF ROAD CRUSTS.

The subject of Uominunicatiou No. 4 is a "Tech-
nical and Economic Study of the Comparative
Advantages of Different Types of Roads." The eight

reports sent in differ much as regards the method of

dealing with the subject, and some of the reporters

liave failed to grasp the significance of the word
" type." The extent to which a study of particular

methods is covered by the titles chosen for other

connnunications and questions suggests that it was
intended that Communication No. 4 should be de-

voted to comparisons of well-defined types rather

than to descriptions of particular kinds of paving
and discussion of their value. In the following

summaries attention is mainly directed to the com-
parisons properly belonging to the subject in hand,
but some notes are also made of other points of

interest. The summaries, or rather abstracts, are

very short, as the arguments put forward cannot
conveniently be followed in an abbreviated form,

and it is difficult to make useful selections from
tables of data.

GERMANY.

The report begins witli an interesting discussion

of the properties of different kinds of rock employed
for stone paving. SmaJl-stone paving laid in sand
on macadam is recommended as much to be pre-

ferred to large-stone paving on a bed of sand directly

on the sub-structure of the street. Attention is

drawn to paving made from fine stone grit mixed
with asphalt mastic and tar, the proportion of stone

being about 45 to 55 per cent. The material is con-

sidered suitable for gradients up to 4i per cent. In
comparing the grouting and mixing methods of pre-

paring bituminous-bound road crusts, the former is

stated to be the simjjler and cheaper, the latter the

more refined and reliable process. Surface tarring

is recommended for town streets with light traffic,

such as residential streets. For country roads small-

.=tone paving is strongly recommended, representing
"the most important advance in the whole practice

of road making that has been made since the times
of Macadam and of the introduction of the road
roller." The use of this kind of paving is being
rapidly extended all over Germany. The first cost is

a third, or at most a half, that of large-set paving.
The first installation of small-stone paving costs

about three times as much as the renewal of ordinary
metalling, which gives a basis for the comparison
of costs. For gradients for not more than 1 in £0,

tar-grouted macadam may be used^ if the means
available do not admit of the use of small-stone
paving. The sums expended on surface tarring are

at least jjartly made good—exact observations are
not yet available—and surface tarring of ordinary
metalled crusts may be recommended for roads with
light traffic, especially light motor traffic, when stress

is laid on the diminution of dust, in dry and sunny
situations, and on gradients not greater than 1 in

20. " Ordinary metalling, as it has hitherto been
exclusively used in the covmtry road building prac-
tice of Germany, will in future be steadily more and
more ousted by small-stone paving and by tarred
metal (tar-macadamV On all country roads with
small traffic, however, where a dust nuisance does
not exist or is not objected to, or where a steep or
ihunp situation does not admit of the use of tarred
metal, it will continue to hold its own."

UNITED STATES.
J. R. EABLIN. Chief Engineer, Metropolitan Park

Commission, Boston, U.S.A.

This is a very sliort report. As regards roads in
.suburban and country districts, the author makes
the following remarkable suggestion :

" In view of
the fact that the conditions of traffic in the suburban
and country districts so suddenly changed a few
years ago, and are so rapidly increasing along these
changed lines, it is a question whether it would not
have been advisable, when it was first realised that
the old type of water-bound macadam could not wifli-

stand the new conditions, or at least whether it

is not at present advisable to adopt these types of so-

called permanent pavements for these roads." As
matters stand, the bituminous-bound road crust,

made either by the mixing or the grouting method,
is recommended for main trunk highways, and the

same kind of paving for small towns and in the more
thickly settled country districts. On lateral roads

leading into the trunk road in the country districts

water-bound macadam or good gravel crusts are

suitable, and may with advantage be protected by
a carpet or surface treatment. The kind of gravel

road referred to is made with specially selected

gravel screened to the proper sizes. On park drives

and boulevards it is necessary to have a bituminous-
bound surface, and carpeting or surface treatment
is usually given to this class of road.

FRANCE.
H. SIGAUIT, IngSuieur en Chef des Fonts et Chauss^es.

This report was written after considtation with

the author's colleagues, and it therefore sets forth

a considerable body of opinion. The point of traffic

intensity at which it becomes necessary to abandon
the ordinary water-bound crust depends largely upon
circumstances. In one town it has been found de-

sirable to make the change at 816 " colliers," in

another not until the traffic amounted to 2,884
" colliers." When the traffic is moderate, and fast

automobiles do not preponderate, the trafiic limit is

usually about 1,000 " colliers." Surface tarring has
important advantages, but too much must not be

expected of it. The detritus cannot get out of the

road, but it is formed nevertheless. " This state-

ment is supported by the fact that when this pro-

tecting layer of tarred metal is worn away at any
point a pothole is formed at once, which deepens
very quickly ; it would appear that the detritus

which had accumulated under the protecting layer

is soon dispersed." The author advocates the con-

tinual maintenance of the tarry film, tarring being
renewed often enough " to prevent the protective

layer from disappearing altogether." Though he
points out the ordinary limitations of surface tar-

ring, the author states that good results followed
surface tarring of strong roads in order that they
might resist the heavy traffic of the beetroot season.

The crust, when rendered waterproof, was of suffi-

cient strength, and the practice has been continued
for six years, making it unnecessary to resort to

paving, which would otherwise have been regarded
as inevitable. This is a very interesting point in

the study of the comparative values of different

types of roads.

As regards bituminous-bound roads, a case is cited

in which limestone coated with tar proved more
durable than the quartzite which was replacing the

water-bound limestone.. The author regards the use
of stone setts as being possibly to a large extent a

temporary expedient, pending better information as

to bituminous-l^oimd road crusts. As regards con-

version from ordinary metalling to setts, the change
is made to meet traffic conditions, only one case, and
tliat exceptional in character, having shown a saving
in cost. On the other hand, there is usually a saving
in changing from setts to metalling.

THE UNITED KINGDOM.
H. T. WAKELAM. County Engineer, Midillesex;

A. DRYLAND, County Engineer, Surrey;
Col. E. E. CKOMPTON, Consulting Engineer to the

Road Board;
T. W. A. HATWAED, Borough Engineer, Battersea;

F. J. WOOD, County Engineer, East Sussex.

Tills is a short report, but it contains important

data. A table contributed by Mr. J. A. Brodie,

M.iNST.c.E., shows, for seven kinds of paving or road

crust, the life in years, the life tonnage per yard
width, ton miles per yard, width per penny of cost,

and otlier data. The ton-miles per yard width per

penny are: i3-in. setts, 340; 4-in. setts, 240; 4-in.

pitch-macadam, 206; softwood, 15-5; 7-in. water-

bound macadam, tar-sprayed, 11'4; 7-in. water-bound
macadam, 7-6 ; hardwood, 7-4. The nature of the

foundation in each case is not stated, but it may.
of course, be assumed that the foundations were all

suitable and adequate. Another table shows the

"weight" of traflBc in tons carried 1 mile for one
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penny of maintenance cost on water-bound crust and

water-bound tarred crusts. The weights are the

estimated or arbitrary weights of the Road Board

table. The weight carried 1 mile for one penny

ranges from 1-4 to 15-1, the average for Norfolk roads

being 60, and for Warwickshire roads 37. The

opinions of a number of individual surveyors with

respect to different kinds of paving are given in a

table. The opinions of road users were also col-

lected by the committee. For heavy haulage, .such

as that near docks, stone setts are reg.irded as satis-

factory, especially for low speeds. For the transport

of the goods at considerable speed from business

centres into the surrounding country, the owners of

heavy vehicles, such as traction engines and motor

wagons, carrying 8 tons on the back axle, do not

favour any tjTpe of bituminous construction, partly

on account of the increased tractive effort required

in hot weather. It is not clear from the report what
are the types of road crust preferred by drivers of

commercial vehicles of moderate weight, such a?

delivery vans. Drivers of light motor vehicles, motor
cyclists, and ordinary cyclists prefer, it is stated, well-

made water-bound roads wliich have been surface

tarred. As regards the dividing line at which broken

stone road crusts may with advantage be given up
in favour of stone setts, it is suggested that, instead

of taking as the criterion the maintenance cost per

square yard per annum, it might be better to make
the change when the cost per traffic ton-mile exceeds

a certain figure.

ITALY.

P. CATTANEO, Engineer to the Municipality of Milan.

(1) Eeport of II. COLTJMBO, Engineer, Milan.

In his consideration of foundations the author

points to some disadvantages of the concrete founda-

tion—rigidity, high cost, difficulty of access to the

stibsoil—and suggests that it might be advantageous

to employ large pebbles or quarry stones, the latter

being the waste from cut stones. On account of the

cost of making bituminous joints in paving, and
.some difficulties in its application, an alt3rnative,

the author suggests, might be found in the use of a

mortar made of heavy clay soil mixed with sand and
pasted on to the stones with a trowel when they

are put in position. Clay swells with moisture, re-

maining watertight, and the watering which is now
always considered necessary in dry weather would
keep the joints moist.

(2) Report of C. COEAZZA, Engineer, Turin.

The author of this part of the report describes

several kinds of paving. One of these consists of

flat stones placed on edge, used with an asphalt

binder. The stones are 12 centimetres thick, the

joints being filled with "ordinary artificial asphalt
a.s a paste." This paving seems to have given
satisfaction. A form of wood paving which was tried

three years ago has proved successful. It consists

of cylindrical blocks of acacia wood 2 centimetres
deep, with the fibre vertical, the spaces between them
being filled with asphaltic bitumen. It is proposed
to use existing road crusts as the foundation for this

kind of paving. The diameter will be limited to 12

centimetres, the bark being stripped from round
wood blocks. "The timber may be taken from the
roadside acacia trees, which are now practically

given away."

(3) Eeport of P. M. BELLAXDT. Engineer. Florence.

This contribution is devoted to an account of work
with tar-macadam, which, it is considered, promises
to prove a useful material in Italian towns. There
are nq comparisons with other kinds of paving, ex-
cept that surface tarring is stated to give decidedly
inferior and less economical results under certain
urban conditions. The kind of pavement constructed
"has all the qualities as well as the appearance of

compressed asphalt without its slipperiness, as long
as it is kept properly clean, and it may solve the
road building problem, and that of general paving in
the centre of cities." It is considered that for the
maintenance of such a road crust a simple tarring of
the carriageway, at a cost of 0'12 lira to O'lo lira per
square metre, is sufficient, "while no other work
than good sweeping is required on the side walks and
margins."

(4) Report of F. NIGRA, Engineer, Turin

The best paving for roads with tramways is stone
setts, and it is suggested that its use should l)e made
compulsory between the rails and for 5<5 centimetres

on each side. Generally, stone paving should be

provided if the traffic exceeds 2,000 "colliers."

Bituminous-bound road crusts may be u.sed for roads

10 metres wide and where the daily traffic doe.s not

exceed 400 " colliers," if they are to last al>out four

or five years.

Summing up, Mr. Cattaneo expresses the opinion

that granite paving is the best for heavy traffic, and

that for roads with a large amount of light traffic

surface tarring is suitable. He does not consider that

any definite conclusion can be expressed as regards

bituminous-bound crusts.

MONACO.
Dr. E. GUGLIELMINETTI (well known as a Pioneer of

Dust Abatement on Roads).

This report is on the economic results of surface

tarring. The author states that in Monaco town the

chief engineer, Mr. Curti, has found that surface

tarring results in an economy of 40 per cent on roads

with light traffic and 25 per cent on roads with

medium traffic, during a period of ten years. Mr.
Bourre, chief road engineer of the town of Nice, has

found that the period between renewals is greatly

extended, and that "the saving on the cost of main-
tenance almost compensates for the cost of tarrin.c

them." For roads with heavy traffic tarring is de-

sirable, though there are many complaints on account

of the formation of black, sticky mud in wet weather.

Dr. Guglielminetti concludes that the roads on
which tarring is to be done must be selected judi-

ciously, and he points out that for roads with heavy
traffic it is necessary to have a strong crust, since if

the crust gives way the tar will follow. A metalled

road which requires resurfacing every two years or

oftener cannot be improved in any useful degree liy

surface tarring, and bituminous-bound crusts would
probably prove suitable for such roads.

THE NETHERLANDS.

Of the 1,900 kilometres of State roads, 1,200 kilo-

metres are paved with brick. Brick paving has the

following advantages : Its maintenance is simple and
easily understood; it is free from dust in summer and
from mud in winter; it can easily be taken up for

pipe laying and so forth ; and it provides sufficient

foothold for horses. On the other hand, its mainte-
nance expenses are very high; it is not strong enough
to carry a very heavy load; and unless the surface

is very well maintained it is not a good one for

cyclists. After pointing out advantages and disad-

vantages of stone sett paving, and of gravel and
shingle road crusts, the author includes that "there

is not much to choose between the advantages of

brick roads, gravel roads, and roads built with large

setts and shingle, when one weighs the pros and cons
of each class of road, and the selection of the type

to be adopted in each particular case will entirely

depend upon financial considerations." In his final

summing up. Dr. Wentholt states that a brick road

is, from the financial point of view, to be preferred

to a road paved with large setts, and that outside the

towns a shingle surface is usually to be preferred

to either, except where there is very heavy traffic,

such as that in the beetroot district, and in some
other cases in which a brick road is jjreferable. The
report contains tables showing, for ntmierous roads

of a large total mileage, the proportion of road sur-

face renewed annually, the annual cost of mainte-
nance, the coefficient of traffic, the number of

bicycles, the annual cost in terms of traffic, and the
condition of the road.

RUSSIA.

This report contains some interesting analyses of

costs of different kinds of paving and road crusts.

Except in the streets of large towns, Russian roads
are built on a layer of sand, usually with an ordinary
water-bound surface, but sometimes with a paving
of natural or artificial stone, the latter being called
" artificial stone " (clinker), and being, it seems,
some kind of brick. The author points to the advan-
tages of stone paving as regards cost and its dis-

advantages as regard traffic and noise. The clinker

or brick road is not noisy, and the traffic effort re-

quired upon it is small, but the coefficient of wear
is low, and the roads become dusty. Metalled roads
are laid on a bed of sand 18 centimetres thick, the
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stone crust being 7 centimetres thick a tor m\hus

The maintenance of such a road is costly, i i« '-?-

suits attained depend on the materials used, the

stone employed in Russia heing often of mixed quali-

ties obtained from the fields, and the limits of s ze

xre very ^vide. Tlie binding material is usually dry

screenings, and the author has found it lacking in

binding qualities and more of the nature of a pack-

ing material. Surface tarring is costly 47 centimes

per square metre in a case cited, excluding labour

and the cost of heating the tar. A Portland cement

and lime binder mixed with screenings has given

rood results, the mixture being spread first on the

picked road surface and the stone spread over it and

rolled until the cement floats to the surface.

The author concludes that the most economical

roads are those made with round field stones, but

they are not good roads. The clinker (or brick)

pavino- is to be preferred to the water-bound metalled

road chiefly on account of the defects of the latter,

as made in Russia, and more generally for roads with

heavy traffic. For very heavy traffic it is better than

metalled roads of a good class, and for a further

range of roads it is practically to be preferred, ex-

cept when the materials for a metalled road are good

and cheap, and the construction better than is usual

in Russia. Paving with regularly shaped stone is

costly in the Russian Empire, and is only done m a

lew large towns.

SOME RECENT PUBLlCATiONS.*

Valuation of Real Property. By C. A. Webb, f.s.i.

Third Edition, revised and enlarged by Arthur

Runnings, r.s.i. Price 7s. Gd. nett. London:

Crosby Lockwood & Son.

This work deals with a subject which has consider-

ably increased in importance owing to recent legisla-

tion, and advantage has been taken of the demand for

a third edition to recast the chapter on land values

taxation, in view of the amendment of the Finance

(1909-10) Act, 1910, by subsequent legislation and the

publication of Statutory Rules and Orders under the

same Act. The book is designed on a logical plan,

which takes the reader from the principles of valuation,

through the construction of tables, to practical ex-

amples of valuation for various purposes, including

mortgages, compulsory purchase, copyhold enfran-

chisement, fire insurance claims, rating and taxation.

Statutes,rules,formsand valuation tables are contained

in appendices. The style is clear and the arrangement

is good, so that we have no hesitation in recommending

the book to students requiring a general knowledge of

the principles and practice of the valuation of real

property for various purposes. The practitioner and

property owner will also find much in this work which

will lie of interest and value to them.

The Land Transfer "Scandal." By J. S. Ruben-

stein. Tliird edition. Price 2s. 6d. London:
Sweet & Maxwell, Limited.

In this paper the author, who is a well-known

critic of the land registry system, seeks to show that

a system of official registration of title is an unwork-

able one in this country, and that the Land Registry

Office simply embarrasses transfers and should be

abolished. The establishment of compulsory land

registry is subject to the veto of county councils,

and it is certainly remarkable that this veto has been

exercised by every county council in the country,

with the single exception of London, where the

system w-as adopted at the special request of the

authorities, as an experiment. Mr. Rubenstein's
contention is that this experiment has proved a

tailure, and that it places the purchaser in the Metro-
polis at a disadvantage as compared with a i:)urchaser

elsewhere. This paper was written in 1907, when we
expressed the view that the author had succeeded
in proving his case. The events wdiich have hap-
pened since have considerably strengthened his

position and shown the value of his criticisms.

INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

/•)(sir/e;i/—Mr. J. W. CocKRiLL, M.INST.C.E., A.R.T.n.A.,

Borough Survevor, Great Yarmouth.

Shorland's Ventilators.—The new schools at Mossley
are being supplied with Shorland's patent exhaust
roof ventilators, and special inlet ventilators, by
Messrs. E. II. Shorland & Brother, Limited, of Fails-

worth, Manchester.

Any of the iiul>licuti<.>ji,s reviewed, or refcri'efl to as received,
will be forwarded by the St, Bride's Press, Limited, oii receipt of
published price.

HARROGATE MEETING.

A meeting of the institution will be held in the

North-Ea.stern District at Harrogate to-morrow

(Saturday).
Prouramme.

11.15 a.m.—Assemble at the Kursaal.

11.20 a.m.—Reception by his Worship the Mayor
(Councillor J. S. Rowntree, m.a.).

Paper by Mr. C. E. Rivers, assoc.m.

iNST.c.E., borough engineer: "Notes on the

Sew-erage and Sewage Disposal Works and
the Mineral Waters and Treatments of

Harrogate."
Discussion on paper (which will be taken

as read).

12.45 p.m.—Inspection of the Royal Baths.

1.45 p.m.—Lunch at the George Hotel. (Tickets, 3s.

each.)

2.30 p.m.—Proceed by motor chars-a-banc (tickets

Is. 6d. each) to the stone-breaking and tar-

macadam works, Wetherby-road, and the

southern sewage outfall and disposal works
at Spol^orth.

5 p.m.—Tea at the Kursaal by the kind invitation of

his Worship the Mayor.
S p.m.—Concert at the Kursaal.

The Kursaal Committee have kindly granted compli-

mentary tickets for admission to the above concert to

those attending the meeting.

UUt7-ict Meeting.—jNIembers of the North-Eastern Dis-

trict are asked to assemble at the Kursaal at 10.20 a.m.

for the transaction of the following business: Election

of Executive Committee; consider formation of De-
fence Fund; communication from the Confederated
National Association of Master Plasterers, Plumbers
and Slaters re sub-contracting; any other business.

J. P. WakEFOHD, ASSOC.M.INST.C.E.,

Hon. District Secrelari/.

Town Hall, Wakefield.

SOUTH-EASTERN DISTRICT MEETING.

A South-Eastern District meeting of the institu-

tion will be held at Brighton on Saturday, Octolier

18th.

Thomas Cole,
92 Victoria-street, S.V>'. Se'ritarij.

INSTITUTION OF MUNICIPAL ENGINEERS.

President—'M.I. Frank Latham, m.inst.c.e.i., f.s.e.,

Borough Engineer and Surveyor, Penzance.

SOUTHERN DISTRICT MEETING.

A Southern District meeting of the Institution of

Municipal Engineers will be held at Crowborough,
Sussex, on Saturday, October 18th.

Programme.
12.,=)0 p.m.—Meet at Crowborough and Jarvis Brook

Station, and motor to Crowborough and view-

Beacon, golf links, downs, and other places.

2.15 p.m.—Motor leaves CroW'borough Cross for visit to

the new sewage works just completed for the

district of St. John's.

.J p.m.—Arrive at sew'age works.
Reception of members by Mr. John Waters,

J. p., chairman of the Rural District Council

of East Grinstead.
Official opening of works.

A brief description of the works and
scheme will be given by Mr. Chas. Turton
(member), engineer and surveyor to the East
Grinstead Rural District Council. (Note.—
Population provided for = 1,000.)

4.15 p.m.—Tea at the "Half Moon" Hotel, within

easy reach of the works.
A discussion on " The Advantages and Dis-

advantages of the Intercepting Trap " will lie

opened later by Mr. W. E. WooUani, engineer

and surveyor to the Urban District Council

of East (jrinstead. (Note.—East Grinstead

is a non-intercepted town.)

5.;!0 p.m.-Motor drive to Groombridge Junction,

arriving there not later than 6 o'clock.
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A local committee have kindly undertaken to defray

the expenses of the motor drives and tea.

Train leaves for Crowborough Station, arriving at

12.46, as follows: Victoria, 11.10; Clapliam Junction,

11.17; London Bridge, 10.32.

Train leaves Groombridge Junction at 6.24, arriv-

insr as follows: London Bridge, 7.46; Clapham Junc-
tion. 8.12; Victoria, 8.20.

Members are requested immediately to notify their

intention to be present, in order that special fares may
be arranged if a sufficient number purpose travelling

from any one station.

Arthur Palmer,
Hon. Dislrirt Si;-retai-i/.

Town Hall,
Greenwich-road, S.E.

COUNCIL MEETING.

At a meeting of the council held in London on
September 24th the following applicants were recom-
mended for admission:—
To Membership: Messrs. J. J. Waddell, town engi-

neer, San Fernando; A. Woolley, surveyor, Wrexham
Rural District Council (North District); J. R. .Johnson,

Iniikling inspector and works superintendent, Dar-
lington; F. R. Beney, borough engineer's office, Hast-
ings; R. H. Hutchings, borough engineer's office.

Hastings.
To Associate-membership : Messrs. R. Walters, sur-

veyor, Llandilo Urban District Council; F. Watson,
29 Regina-road, Southall ; H. L. Ghose, Construction
Department, Darjeeling Municipality, and S. R.Chopra,
K.sc.ENr..(i,oND.), Civil Engineering Department, Great
Central Railway.
Transfer to Membership: Mr. C. C. Hancock, engi-

neer and surveyor, Warminster Rural District Council.

(Under the new by-laws these elections will be rati-

fied at the next council meeting if no written objections

are lodged within fourteen days.)

NEW MEMBERS, ETC.

From the applicants recommended for admission at

the last meeting three members and one associate-

member were elected.

PREMIXTMS FOR PAPERS.

The papers which have been contributed during the
year were before the council, and the award of pre-

miums will be made at the annual meeting.

DELEGATES TO N.A.L.G.O.

The president and Me.ssrs. Pegge, Prescott and Stick-

hiiid were re-elected for the following year.

ANNUAL REPORT.

The annual report of council, which includes the
balance-sheet, was finally approved, and copies will be
printed and circulated before the date of the annual
meeting.

REVISION OF BY-LAWS.

The draft of the propo.sed amendments of and addi-
tions to the by-laws was finally approved, and copies
will be printed and circulated before the date of the
annual meeting at which the proposals are to be dis-

cussed.

REPRESENTATION ON THE COUNCIL.

It was recommended that to the words " twenty-five
ordinary members," in By-law 15, shall be added "two
of whom may be associate-members," wh:ch, if carried
at the annual meeting, will give the associate-member
I'lass direct representation on the council.

REGISTRATION OF ARCHITECTS.
A letter from the Society of Architects on the proposed

Registration Bill was before the council, and it was
decided to take such steps as may be possible to safe-
guard the interests of the members of the institution.

B. W^YAND,
Sccrefari/.

.39 Victoria-street, S.W.

LOWER THAMES VALLEY DISTRICT SURVEYORS'

ASSOCIATION.

The annual meeting of tlie above association will
be held at the Town Hall, Twickenham, to-n.crrow
(Saturday), at 6.30 p.m., when, among other im-
portant items, the election of officers for the coming
session will take place. It is hoped that members
will make a special effort to attend, in order that tie
meeting may be a successful and representative one.

James W. Croxforid,
Hon. Sec. and Treasurer.

THE SOCIETY OF ENGINEERS.

At an ordinary meeting, to bo held on M(uida\'
next, at the Institution of Electrical Engi-
neers, Victoria Embankment, W.C. (soutli end of
Savoy-street, near Waterloo Bridge), a paper entitled
"Highways" will be read by Mr. C. H. Cooper.
M.IN.ST.C.E., the following being a synopsis: Failure
of local authorities to provide highways sufficient for
present-day traffic—Need for central control—The
Road Board—Highway legislation—Road crusts—
Filhng in trenches — How motor vehicles affect
Highways—Taxation of motor vehicles—Braking and
skidding—Conditions necessary to ensure a Rood read
—The state of highways considered in relation tn
economic conditions.
The chair will be taken at 7.30 precisely.

A. S. E. .\CKERMANN,

,„ „. . Secretary.
li Victoria-street, S.W.

Proposed Solent Tunnel.—At a recent meeting of
tlie Isle of Wight County Council, it was announced
that careful consideration was being given to tlie
question of constructing a Solent tunnel to connect tlic
Isle of Wight with the mainland, and that a com-
mittee was at present conducting negotiations in the
matter.

Accidents on Tarred Road Surfaces The following
letter from the county surveyor of Somerset, Mi"
H. T. Chapman, was read at a recent meeting of the
Keynsliam Rural District Council: "I am in receipt
of your letter in reference to the complaint as to the
slippery state of the main road between Newton St.
Loe and Brislington. I regret that any accident
should have happened in consequence of this, and
I am requesting your district surveyor to provide
chippings, and have them scattered on any particu-
larly slippery portions of the road. Generally speak-
ing, we are now receiving very few complaints of the
slipperiness of tarred surfaces throughout the county,
and I think the public are becoming more used to
this class of surface. I am afraid that in many in-
stances accidents that occur are to a great extent
due to careless driving." The chairman (Mr. G. P.
Caple) said he thought that if the county surveyor
were driving over these roads he would not think it

was carelessness. Colonel Rolleston expressed tlie
opinion that it was sometimes careless shoeing, for
people let the shoes of their horses wear too thin.

APPOINTMENTS VACANT.
Official and similar advertisements received np to 4 30 p mON THURSDAYS WILL BE INSERTED IN THE FOLLOWING DAY'S ISSUe'

out those responsiMe for their despatch arc recommended
to arrange that thc'j shall reach The Sdrveyor office 6w noonon WEDNESDAYS to ensure their inclusion in the weekly list o/summaries. Such advertisements may, in cases of emeraencii
only, he telephoned (City No. 10/,6) subject to later cun-
jirmation by letter.

SEWAGE WORKS MANAGER.-October 4th.—
Spilsby Rural District Council. 30s. per week.—Mr.
G. B. Walker, clerk, Spilsby, Lines.

ASSISTANT CLERK OF WORKS.—October 4th.—
Birmingham Education Committee. £1.50 per annum.—Mr. J. A. Palmer, secretary, Council House.
SURVEYOR'S ASSISTANT.-October 6th.-Broad-

.stairs and St. Peter's Urban District Council. £100—
£120 per annum.—Mr. L. A. Skinner, clerk.

CLERK OF WORKS.—October 6th.—Stalybridge
and Dukinfield Joint Sewerage Board. £5 per week.
—My. W. H. Barker, clerk, Market-place, Ashton-
under-Lyne.

ASSISTANT SURVEYOR.-OctoberSth.-Carshalton
Urban District Council. £80 per annum.^Mr. W.
Willis Gale, surveyor.

WORKING FOREMAN. -October 8th.— Melford
Rural District Council. 24s. per week.—Mr. William
Carver, surveyor, 3 Melford-road, Sudbury, Suffolk.

CLERK OF WORKS.—October 8th.—Northallerton
Urban District Council.—Mr. W. Fowle, clerk.

CLERK OF WORKS.—October 8th.—AVetherby
Rural District Council.—Mr. E. H. Coates, clerk.

SURVEYOR'S ASSISTANT.-October 9th.—Walton-
iiIion-Thames Urban District Council. £104—£1.30 per
annum.—Mr. R. Wilds, surveyor.
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TUXIOR CLERK.—October 10th.—In engineer

and suvrevoi-s department of the Tottenham L rban

District Council. 22s. 6d. per week.—ISIr. W
.

H.

Trescott, engineer and surveyor.

COUNTY SURVEYOR.—October 11th.—Kent County

Council. £800 per annum.-Mr. W. B. Prosser, clerk,

Sessions House, Maidstone.

WORKIXG ENGINEER AND WATERWORKS
Sl'TEKINTEXDENT.—October 11th.—Leighton Buz-

znrd Urban District Council. £130 per annum, with

liou-e—Mr. Rednald F. A. Tutt, clerk.

ASSIST -VNT COUNTY SURVEYOR .-October llta.

-County Council of Cavan. £130-£150.-Mr. W.

Finlay, council secretary. Court-house, Cavan.

COUNTY ENGINEERING OFFICER.-Oclobcr

13th.—Cavan County Council. £100 per annum.—Mr.

W Finlay, council secretary, Court-hou.:o, Cavan.

TEMPORARY SURVEYING ASSIST.\NT.-

Ootober 13th.—Teignmouth Urban District Council.

.1-2 per week.—Mr. F. W. Knight, surveyor and water

ongmeer.

SURVEYOR OF HIGHWAYS.—October 13th.—

Lunesdale Rural District Council. £150—£180 per

annum.—Mr. A. Harold Strachan, clerk, Council

Offices, Hornby.

BOROUGH ENGINEER'S CLERK.—October 14th.

£90—£120.—Box 1,317, The Surveyor, 24 Bride-lane.

Fleet-street. E.G.

INSPECTOR OF NUISANCES.—October 15th.—St.

Auslell Rural District Council. £90—£110 per annum.

—Mr. J. Stephens, clerk. Cross-lane, St. .\ustell.

THIRD ASSISTANT. — October loth. —Borough
engineer's drawing office. Corporation of Hastings.

£95 £104.—Mr. P. H. Palmer, borough and water

engineer.

SURVEYOR'S ASSISTANT.—October 18th.—Rav.-

marsh Urban District CouncO. £1 15s. weekly.—iMr.

,1. W. Bellamv, clerk.

JUNIOR ENGINEERING ASSISTANT.—October
18th.—Corporation of Birkenhead. £100 per annum.
—:Mr. Chas. Brownridge, borough engineer and

surveyor.

INSPECTOR OF SEWERS.—October 22nd.—Cor-

poration of Sunderland. £150 per annum.—Mr. H.

Craven, town clerk.

CLERK OF WORKS.—Southampton County Coun-

eil. £3 per week.—Mr. W. J. Taylor, county surveyor.

The Castle, Winchester.

MUNICiPfll COMPETiTIONS OPEN.

Official -«d similar advertiseiients received cp to 4.30 p.m.

on thcksdats will be inserted in the following day's issue,

but those responsible for their despatch are recommended
to arrange that thev shall reach THE SURVEIOR office hy noon
on WEDNESDAYS to ensure their inclusion in the weekly list o/

summaries. Such advertisements may, in cases of emergency
only, he telephoned (City So. 10i6) subject to later con-

firmation hy letter-

FOLKESTONE.—November 29th.—Designs for a

band pavilion.—The Town Clerk.

SKELMANTHORPE (Yorks).—Designs for twelve

workmen's cottages, for the urban district council.—

Mr. W. Fisher, clerk.

BLACKBURN.—No date.—Designs for a new Sre

station and firemsn's dwellings, for the corporation.

Premiums of £100, £.50 and £25 are offered. Mr. F. G
Brigjrs, f.r.i.b.a., assessor.—The Town Clerk.

BRADFORD.—No date.—Designs for laying out an

estate and the erection of working-class houses.—The
Town Clerk.

COVENTRY.—No date.—Sketch plans for school ex-

tension, for the Education Committee.—The Secretary.

Education Offices, 44 Bayley-lane.

MUNICIPAL GONTRiCTS OPEN.
Official and simil\r adteriiseuexts received cp to 4.30 p.m.

on thursdays will be inserted in the following d-*y's issre.

but those responsible for their despatch are recommended
to arrange that they shall reach ToE Sdrveyoe Oj^ce by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries Such advertisements may, in cases of emergency
only, be telephoned (City So. 10i6) subject to later con-

firmation by lefte'.

Buildings.

LEIGH.—October 4th.—For the erection of a

secondary school, for the corporation.—Mr. H. Littler,

county architect, 16 Ribblesdale-place, Preston.

NELSON.—October 4th.—For building stone retain-

ing wall, and taking down and re-erecting weight
office, for tlie corporation.—Mr. A. Morton Fyffe, Gas
Offices, Leeds-road, Nelson.

MARKET BOSWORTH.—October 4th—8th.—For
the erection of twelve cottages, for tlie rural district

council.—Mr. W. M. Sykes, surveyor.

LISBURN.—October 6th.—For enlarging storage

reservoir, for the urban district council.—Jlr. T. M.
Wilson, clerk.

MANCHESTER.—October 6th.—For the erection of

four shelters at sanatorium, for the corporation.—Citj"

Architect.

GLAMORGAN.—October 7th.—For the erection of

a new hospital block, for the county councU.—Mr.
R. S. Griffiths, architect, Tonypandy.

HOUGHTON-LE-SPRING.—October 7th.—For the

erection of fifty-two dwelling-houses, for the urban
district council.—Mr. John W. Holbrook, surveyor.

NORTH WITCHFORD.—October 7th.—For laying
water mains and erecting meter-house, for the rural

district council.— Mr. A. W. Broker, surveyor, Wiiii-

blington, March.

LEICESTER.—October 7th.—For the erection of car-

repairing shops, for the corporation.—Mr. E. G. Maw-
bey, borough engineer.

CLAYPOLE.—October 7th.—For the partial recon-

struction of a bridge, for the rural district council.

—

Mr. P. A. Watford, 13 Milner-street, Newark.

REDDITCH.—October 7th.—For the erection of

twelve cottages, for the urban district council.—Mr.
A. J. Dickinson, engineer and surveyor.

BARNSLEY.—October 9th.—For the erection of

kitchen and bathroom at a public school, for the

corporation. — Mr. Ernest Dyson, Regent - street,

Barnsley.

YEOVIL.—October 9th.—For the erection of eight

houses, for the rural district council.—IMessrs. Petter

& Warren, architects. Church-street, Yeovil.

WEST RIDING.—October 10th.—For additions to a

school, for the countv council.—Education Architect,

Countv Hall. Wakefield.

CORNWALL.—October 11th.—For the erection of

a school at Falmouth, for the Education Committee.

—

Mr. S. Hill, architect. Green-lane, Redruth.

EASINGTON. — October 13th. -For building a

hospital, for the rural district council.—ilr. H. T. D.

Hedley, architect, 40 Frederick-street, Sunderland.

VriLTS.—October 14th.—For the erection of a

school, for the county council.—Mr. J. G. Powell,

county surveyor, Trowbridge.

HALIFAX.—October 14th.—For the erection of

concrete dam and pump-house, for the corporation.

—

Mr. James Lord, borough engineer.

DEVON.—Octo'oer loth.—For alternative schemes for

alterations at Meshaw Burton Bridge, for the county
council.—Mr. Edward Stead, county surveyor.

CLACTON.—October loth.—For building a pavilion,

for the urban district council.—Mr. Daniel Bowe,
surveyor.

CLITHEROE.—October loth.—For the erection of

twenty cottages, for the corporation.—Mr. A. R.

Bleazard, borough engineer.

DURHAM. — October 17th. — For painting and
repairing bridges, for the county council.—County
Surveyor, Shire Hall, Durham.

GRANTHAM.—October 20th.—For building a public

school, for the Education Committee.—Borough
Surveyor.

KINGSLAND.—October 22nd.—For the erection of

tlie sub-structure of a new bridge, for the Drainage
Commissioners.—Mr. John W. Bowker, clerk, Whitle-

sey.

EVESHAM.—October 2.5th.—For the extension of

water supply works, for the Joint Water Committee.

—

Messrs. W'illcox & Raikes, 63 Temple-row, Bir-

mingham.

FINCHLEY.—October 27th.—For the construction of

a reinforced-eoncrete retaining wall and repairs to cul-

vert, for the urban district council.—Mr. E. H. Lister,

clerk.

WEST SUSSEX.—October 2.Sth.—For additions to

a public school, for the county council.—Mr. II. P.

Roberts, county education architect, High-sti'eet.

Worthing.
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LEEDS.—For the extension of car defjot, for the

corporation.—Mr. S. D. Kitson, architect, Lloyd's
Bank Chambers, Vicar-lane, Leeds.

Iron and Steel.

SANDGATE.—October 7th.—For the supply of

about 3,300 yds. of 6-in. cast-iron water main in 9 ft.

or 12 ft. lengths, and specials, for the urban district

council.—Mr. J. Conquest, engineer.

SALFORD.—October 13th.—For the supply of

2,000 yds. of self-ramping, unclimbable iron fencing,

for the corporation.—Superintendent, Buile Hill Park,
Salford.

MANCHESTER.—October 21st.—For the supply
of permanent way special track work, and permanent
way points, tongues, and hardened steel centres, and
granite setts, for the corporation.—Mr. Thomas
Hudson, clerk.

Roads.

NORTH DARLEY.—October 4th.—For the supply
of granite, for the urban district council.—Mr. E.

F. Lowe, surveyor, Darley Dale, Matlock.

MERTHYR.—October 4th.—For private street works,
tor the corporation.—Borough Surveyor.

HERTS.—October 6th.—For kerbing, channelling,
and paving, for the county council.—Mr. Urban A.

Smith, county surveyor, Hatfield.

EAST STEYNING.—October 6th.—For the supply of

.Ljranite and chipping.?, for the rural district council.
—Mr. G. W. Warr, surveyor. Town Hall, Southwick.

RUNCORN.—October 6th.—For making up certain
roads with tarred macadam and ordinary macadam,
for the rural district council.—Messrs. Wright &
Hanilyn, Sankey-street Chambers, Warrington.

EASTBOURNE.—October 6th.—For private street
improvement works, for the corporation.—Mr. A. E.
Prescott, borough surveyor.

WEYBRIDGE.—October 6th.—For the supply of

granite, fine gravel, screenings, team labour, cartage,
and hire of steam roller, for the urban district council.—Mr. John S. Crawshaw, surveyor.

WALLSEND.—October 6th.—For the construction
cf a new road and sewerage, for the corporation.

—

Mr. George HoUings, borough surveyor.

PONTYPRIDD.-October Cth.—For carrying out
private street improvement works, for the urban
district council.—Mr. W. E. Lowe, engineer and
surveyor.

SHEERNESS.—October 7th.—For the supply of

basalt or broken granite, Kentish ragstone. and
hoggin, for the urban district council.—Mr. T. F.
Berry, surveyor.

UTTOXETER.—October 7th.—For the hire of 10-ton
road roller, for the rural district council.—Mr. William
Walker, surveyor.

BEDLINGT(JNSHIRE.—October 7th.—For the sup-
ply of 0,000 tons of hand-broken road whinstone, for
the urban district council.—Mr. J. E. Johnston, sur-
veyor.

_

BRENTFORD.—October 7th.—For the supply of
Guernsey or other approved granite, for the urban dis-
trict council.—Mr. J. W. Croxford, surveyor.

BOLTON-UPON-DEARNE. — October 7th. — For
private street works, for the urban district council.

—

Mr. J. W. Wilson, surveyor.

EPSOM. —October 7th.—For making up a street, for
the rural district council.—Mr. T. E. Ware, surveyor.

NORMANTON.—October 7th.—For private street
works, for the urban district council.—Mr. A. Hartley,
surveyor.

REIGATE.—October 7th.—For making up certain
streets, for the corporation.—Mr. F. J. Clayton, borougli
surveyor.

ST. MELLONS.—October 7th.—For road improve-
ment work, for the rural disti-ict council.—Mr. G. S.

Morgan, engineer, Pontypridd.

NORTHAM.—October 7th.—For making good
certain streets, for the urban district council.—Mr.
AV. G. Champion, surveyor.

CREWE.—October 7th.—For works of making up
and sewering, for the corporation.—Mr. G. Eaton-
Shore, borough surveyor.

DEPTFORD.—October 7th.—For repaving with
compressed rock asphalt the carriageway of High-
street, for the borough council.—Borough Surveyor.

BARNSLEY.—October 8th.—For making up two
streets, for the corporation.—Mr. J. Henry Taylor,
borough surveyor.

BARROW.—October 8th.—For surfacing roads and
the provision of a greenhouse, for the corporation.

—

Borough Engineer and Surveyor.

ROCHDALE.—October 8th.—For making up certain
streets, for the corporation.—Borough Surveyor.

ESHER AND THE DITTONS.—October 8th.—For
making up certain streets, for the urban district

council.—Mr. H. C. Fread, engineer and surveyor.

BARROW.—October 8th.—For road construction,
for the corporation.—Borough Engineer and Surveyor.

MORLEY.—October 8th.—For work of kerbing and
sewering, for the corporation.—Mr. F. Turner, borough
engineer and surveyor.

NOTTINGHAM.-October 8th.—For the supply of

10,000 tons of granite setts, for the corporation.—Mr.
Arthur Brown, city engineer.

KESTEVEN (Lines).—October 11th.—For the supply
of g-ranite, slag, dust, rejections and gravel, for the
county council.—Mr. W. B. Purser, Grantham.

CASTLEBAR.—October 11th.—For steam rolling

work, for the urban district council.—Mr. Michael P.
Daly, clerk.

BENTLEY - WITH - ARKSEY.—October 11th.—For
making good certain streets, for the urban district

council.—Mr. R. G. Whitby, surveyor, 264 Bentley-
road, Doncaster.

WALTHAM HOLY CROSS.—October 13th.—For
about 755 yds. super, wood block paving with concrete
foundation.—Mr. W. C. Holloway, engineer and sur-

veyor. Town Hall, Waltham Abbey.

HANWELL.—October 13th.—For the supply of

broken Guernsey granite, Kentish pit flints and dis-

tilled tar, for the urban district council.—Mr. Percy
Scott, clerk.

CONGLETON.—October 13th.—For making good
certain streets, for the corporation.—Mr. J. H.
Walters, borough surveyor.

WEDNESBURY.—October 13th.—For the diversion
and sewering of a road, for the corporation.—Mr.
Thomas Jones, town clerk.

WANDSWORTH.—October 13th.—For work of

road repair, for the borough council.—Mr. P. Dodd,
borough engineer.

LITTLEHAMPTON.—October 13th.—For work of

steam rolling, and the supply of flint and tar, for

the urban district council.—Mr. H. Howard, surveyor.

BROADSTAIRS.—October 13th.—For the supply
of granite macadam, and hire of steam roller, for the
urban district council.—Mr. H. Hurd, surveyor.

ILFORD.—October 13th.—For making up certain

streets, for the urban district council.—Mr. H. Shaw,
engineer and surveyor.

BARROW.—October 13th.—For widening Fairfield-

lane, for the corporation.-—Borough Engineer and
Surveyor.

WALLASEY.—October 13th.—For the supply of

300 tons of Jersey gravel, for the corporation.—Mr.
AV. H. Travers, borough engineer and surveyor.

LONDON.—October 14th.—For the supply of 70il tons

of granite paving setts, for the county council.—Chief

Officer, Tramwavs Department, 62 Finsbury-pavement,
E.G.

MACHYNLLETH.—October 14th.—For making up
a new street, for the urban district council.—The
Surveyor.

WELLINGTON (Salop).—October 15th.—For the

supply of broken stone, for the rural district council.

—

Mr. J. V. Lander, clerk.

RADSTOCK.—October 15th.—For the supply of

basalt and other road stone, for the urban district

council.—Blr. Geo. H. Gibson, surveyor.

NORFOLK.—October 18th.—For the supply of

granite for the repair of the main roads, for the county
council.—Mr. T. H. B. Heslop, county surveyor,

Norwich.

SPENNYMOOR.—October 20th.—For making up
certain streets, for the urban district council.—Mr.
C. R. Spencer, surveyor.

Sanitary.

SLEAFORD.—October 4tli.—For cleaning out sewer

outfalls, for the rural district council.—Mr. W. B.

Marsden, surveyor.
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LOUGHREA.—October 4th.—For the execution of

works of sewerage, for the rural district council.—Mr.

T. W. Eoseingrave, 33 Catherine-street, Limerick.

ST. HELENS.—October 4th.—For sewering .streets,

for the corporation.—Mr. A. W. Bradley, borougli engi-

neer.

TENBY.—October 4th.—For the construction of a

cast-iron sea outfall sewer 48 in. in diameter and

1,500 ft. long, brick and concrete tank 8 ft. in diameter

and about 1,200 ft. long, penstock chambers, penstock

house, cast-iron and stoneware sewers, flushing tanks,

manholes, and other incidental work, for the cor-

poration.—Mr. T. J. Moss-Flower, 23 Victoria-street,

Westminster, S.W., or Mr. B. Morley, borough

surveyor.

NEWPORT (Salop).—October 4th.—For laying

stoneware sewers and constructing manholes, for the

urban district council.—JMr. P. Darroch, engineer.

CANNOCK.—October 6th.—For alterations to exist-

ing detritus tanks, conversion of existing filters into

sedimentation tanks, removal, washing, and screen-

ing of the existing filtering material, and the con-

struction of new tanks, filters, mains, and pipe

sewage carriers, for the urban district council.—Mr.

K. Blanchard, engineer and surveyor.

STEPNEY.—October 6th.—For the construction of

two underground conveniences in Stepney-green, and
an underground convenience in Commercial-road
Ea.st, for the borough council.—Mr. M. W. Jameson,
borough engineer.

MANCHESTER.—October 6th.—For the construction

of main drainage (new outfall sewer), for tlie corpora-

tion.—City Surveyor.

DURBAN (Natal).—October 6th.—For the supply of

the best quality stoneware sewerage pipes and specials,

for the corporation.—^Messrs. Webster, Steel & Co.,

agents, 5 East India-avenue, Leadenhall-street,

London, E.G.

ITCHEN.—October 6th.—For scavenging house
refuse, for the urban district council.—Mr. T. A.
Collingwood, surveyor.

JIANCHESTER.—October (5th.—For the construc-

tion of main drainage work, for the corporation.

—

Mr. Thomas Hudson, town clerk.

WEST LANCASHIRE.—October 6th.—Fur the

emptying and removal of the contents of ashpits, for

the rural district council.—Mr. T. G. H. Hunter,
inspector, 24 Small-lane, Ormskirk.

CHIPPING NORTON.—October 7th.—For the con-
struction of small drainage scheme, for the rural

district council.—Mr. Richard Cooper, Lauriston
House, Charlbury, Oxon.

REDRUTH.—October 8th.—For laying drain pipes
and incidental works, for the rural district council.

—

Mr. J. Tradinnick, sanitary inspector, Robartes-
terrace, lUogan.

BIRMINGHAM.—October 8th.—For the construc-
tion of 830 yds. of stoneware pipe sewer, for the
corporation.—Mr. Henry Stilgoe, city engineer and
surveyor.

DORCHESTER.—October 9th.—For constructing
surface-water drainage, for the corporation.—Mr.
H. D. Strange, borough surveyor.

PONTAKDAWE.—October 13th.—For laying iron
pipe sewers and constructing flushing chambers, for

the rural district council.—Mr. John Morgan, engineer,
Herbert Chambers, Pontardawe.

HEXHAM.—October 14th.—For laying eai-thenware
and cast-iron pipe sewers, for the rural district council.
—Mr. J. E. Parker, engineer, Post Office-cliambers,
Newcastle-on-Tyne.

BLAYDON-ON-TYNE. — October 14th. — For
scavenging work, for the urban district council.

—

Mr. R. Biggins, Council Office.

BRIDPORT.—October 14th.—For work of sewerage,
for the corporation.—Mr. Frederick Cooper, engineer,
77 East-street, Bridport.

KINGSTON-UPON-THAMES.-Oclober 15th.—For
the supply of about 8,000 yds. of press cloth for sewage
work.s, for the corporation.—Mr. Harold A. Winser,
town clerk.

KINGSTON-UPON-THAMES.—October 15th.-For
the supply of about 300 tons of 80 per cent sulphuric
acid for the sewage works, for the corporation.—Mr.
R. Hampton Clucas, borough surveyor.

BOURNEMOUTH.—October 16th.—For the con-

struction of surface-water drainage, for the cor-

poration.—Mr. F. W. Lacey, borough engineer.

LEEDS.—October 23rd.—For the supply of floor

tiles to covtn' 13 acres of percolating sewage filters, for

the corporation.—Mr. Geo. A. Hart, sewerage engi-

neer, 26 Great George-street, Leeds.

BACUP.—October 27th.—For work of sewering, for

the corporation.—Mr. AV. H. Elee, borough surveyor.

LEEDS.—October 31st.—For the construction of

screening chambers, sewer, storm overflow culvert,

retaining wall, pumping station, works office, and
laboratory, for the Sewerage Committee.—Mr. Geo.
A. Hart, sewerage engineer.

OGMORE AND GARW.—November 13th.—For
laying stoneware pipe sewer and constructing "man-
holes, for the urban district council.—Mr. S. H.
Stockwood, clerk, Biynogwy, Court-road, Bridgend,
Glamorganshire.

Miscellaneous.

GELLY'GAER.-October 6th.—For the supply of

ironmongery, tools, street brushes, cement, lime, oil,

cast-iron goods, stoneware pipes, paving, kerb, channel,
and smithwork, for the urban district council.—Mr.
F. Read, surveyor.

TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.

The Editor invites the cooperation of Surveyor readers
with a view to making the information given under this
head as comvlete and accurate as possible.

• Accepted. t Kecommended for acceptance.

CHOIiLET.—For the tupply of jiavinp: setts, kerbs, flags.
broken trranite and chippings. limestone chippings, and
sewer pipes, for the corporation.—Mr. G. H. Hopkinson,
borough surveyor :

—

Setts and Kerbs.—T. C. Catterall, Anglezarke.
Limestone Chippings. — Horrocksford Lime Company,

Clitheroe.
Granite Macadam.—Penmaenmawr Granite Company, Pen-

maenmawr.
Natural Flags.—Brooks & Brooks, Cloughfold.
Sanitary Pipes.—J. Crankshaw & Co.. Limited. Horwich.
Concrete Flags.—Threlkeld Granite Compan.v, Keswick.
Street Brooms and Eotary Brushes.—J. Phillips & Sons,

Chorley.

Newson & Son. East Harling, £1-20.

DOLLAR.—For the construction of footpaths, for the cor-
poration :

—

A. Brnnton & Son. North Queensferry
E. Anderson, Dollar *

£141

HATFIELD.—For the construction of certain roads, for the
rural district council.—Mr. H. T. Sidwell, Hatfield :

—

— Catley. London £2.597
E. M. Denmau, North Finchley 2.411
H. Farrow, Brixton .... 2.337
Inns & Co.. Stevenage - ,

.

2.313
A. Thompson. North Finchley .

.

2,247
T. Adams, Wood Green . . .

.

2,216— Judge, Watford 2,160
G. Bell & Sons, Limited, Tottenham 2.154
S. Worboys. Potters Bar 2.149
Symon. Johnson, Marsh & Co., London and Hatfield.

.

2,135— Williams, St. Albans 2.052
-^ Betts, Enfield * 1,909

Engineer's estimate, £2,070.

KETTERING.—For the erection of a disinfecting station.
for the urban district council.—Mr. T. R. Smith.
surveyor :

—

A. Lewin Jt Son, Kettering £811
Smith & Running, Kettering , , 728
Phillips & Slow. Kettering . - 715
J. Norris. Kettering •

. . . 702

CARDIFF.—For the erection of thirty workmen's houses
on the Kitchener-road site, for the corporation.—Mr. W.
Harpur, city engineer :

—

E. Rich & Sous £9,240
J. Makin 7,904
G. Griffiths & Sons 7,140
W. Symonds A Co. 7.050
J. H. Maggs tS: Co. 7.000

J. North 6.765
Watts & Gale - 6.150
T. Selby 5.916

W. Rogers & Son . . 5.900

J. Andrews 5.707

W. H. Evans . . 5,698

City engineer's estimate. £5,700.

LEDBURY (Hereford).—For laying outfall sewer, manholes,
and construction of sewage works, for the rural district
council.—Messrs. Taylor & Wallin, Newcastle-pn-Tyne :

—

G. Law, Kidderminster £2,931
Childs & Withers. Willenhall 2.739
T. Broad, Limited. Great Malvern 2,473
T. W. McCann. Malvern Link 2,232

Treutham, Limited. Birmingham 2,217

W. James, Upper Colwall " 2.139
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LAUNCESTON—For the erection ot workmen'3 dwellingg.
for the corporation. — Borough surveyor. — Plans and
specifications by Mr. A. W. Grace :

—
Twenty-four Houses (Three Blocks of Eight) and Road. Paths.

Fences, Sewer and Water Main, at Race Hill.

Block of Eight Houses. Type Xo. 1.—A. R. Debnani.
Plymouth, £2,081: E. Sharland & Son, £2,097: R. Soper i
F. W. Dawe, £1,955: W. E. Bennett, Bodmin, £1,84U; E. W.
Westcott, Exeter. £1,979: F. J. Stanbury, IJevonport.
£2,277.

Block of Eight Houses. Type No. 2.—A. H. Debnam.
Plymouth, £1,712: E. Sharland & Son, £1,723: R. Soper i
F. W. Dawe. £1,888: W'. E. Bennett. Bodmin. £1.632;
E. W. Westcott, Exeter, £1,663; F. J. Stanbury, Devonport,
£1,800.

Block of Eight Houses. Type No. 3.—A. R. Debnam.
Plymouth, £1,354: E. Sharland & Son. £1,294; R. Soper St

F. W. Dawe, £1,782: W. E. Bennett, Bodmin, £1,440: E. W.
Westcott. Exeter. £1.589; F. J. Stanbury, Devonport,
£1.587.

Road. Paths. Fences, Sewer and Water Main.—A. R. Debnam,
Plymouth, £455; E. Sharland & Son. £954; R. Soper &
F. W. Dawe. £481; W. E. Bennett. Bodmin. £395; E. W.
Westcott. Exeter. £300; F. J. Stanbury. Devonport. £287.

Inclusive Price for the Whole of the Race Uill Scheme.

—

A. R. Debnam. Plymouth. £5,602; E. Sharland & Son,
£6.068: Pethick Brothers, BuLie, £6.575: E. Soper & F. W.
Dawe, £6.177; W. E. Bennett, Bodmin. £5,307; E. W.
Westcott, E-xeter, £5,530; F. J. Stanbury, Pcvuiport.
£5.951.

Block of Eight Houses at St. Stephens. Either No. 1

or No. 2 Type.
Type No. 1.—A. R. Debnam. Plymouth. £2.165: G. H. Strike,

£1,185; Pethick Brothers, Bude, £2,034: R. Soper & F. W.
Dawe, £1.959; W. E. Bennett, Eodmm, £1,818; E. W.
Westcott, Exeter, £2.010; F. J. Stanbury, Devonport,

Type No. 2.—A. R. Debnam. Plymouth. £1.991 ; G. H. Strike.
£1.067; Pethick Brothers. Bude. £1,862; R. Soper & F. W.
Dawe, £1,789; W. E. Bennett, Bodmin, £1,682; E. W.
Westcott. Exeter, £1.620; F. J. Stanbury. Devonport.
JE1,879.

E. Eendell.—£9.060 for the whole lots.

NEWHAVEN.—The rural district council have accepted the
following tenders :

—

Penlee and St. Ives Stone Quarries. Limited, Bristol.—To
supply and deliver to the Newhaven quay 200 tons of
flake Penlee stone at 63. 8d. per ton.

Hudson's, Limited, Brighton.—To supply 75 tons of broken
granite ragstone at 10s. 5d. per ton.

Newhaven Gas and Coke Company.—To supply and deliver
150 to 200 barrels of tar at 8s. 6d. per barrel.

A. French, Seaford.—Steam rolling and road watering at

24s. 9d. per working day.

WANDSWORTH.—For making up and paving Downton-
avenue. Streatham, for the borough council.—Mr. P. Dodd,
borough engineer :

—

T. Adams, £1,821, and 5 per cent above schedule prices for
extras or omissions.

WANDSWORTH.—For making up and paving part of
Lyford-road. Springfield, for the borough council. —5!r.
P. Dodd, borough engineer.

E. Parry & Co., £238, and 10 per cent above schedule prices
for extras or omissions.

WELWYN.—For laying sewer and manholes, for tlie rnr.1l

district council.—Mr. T. E. Moore, stirveyor :

—

W. French, Hitchin £205
J. Ray, Letchworth 171
W. Jackson, Forest Gate 171

A. Thompson. Finchley 167
A. T. Catley, London 166
A. Porter, London 164
W. Darby. Knebworth 160
F. Newton, Hitchin 149
G. P. Trentham, Limited. Birmingham ' 140

Surveyor's estimate, £162.

WEMBLEY.—For making up certain streets,
district council.—Mr. C. R. W. Chapman,
surveyor :

—

SCARLE-r.OAD.

G. p. Trentham. Limited, Birmingham
W. Lingwood, junr., Romford..
J. Young, Rugby
W. Jackson, Forest Gate
Davey & Armitage, Southend-ou-Sea
H. Farrow. Brixton
J. Mowlem & Co., Limited, Westminster
A. Wooster, Wealdstone..
E. Free & Sons, Maidenhead
W. Halsey & Son, Edgware
F. G. Brummell, Willesden
Willis A Powis, Wembley *

LiSCOLS-ROAD.

W. Lingwood, junr., Romford
Davey & Armitage, Southend-on-Sea
G. P. Trentham, Limited, Birmingham
J. Mowlem & Co., Limited. Westminster . .

H. Farrow, Brixton
J. Young, Rugby
W. Jackson, Forest Gate
E. Free & Sons. Maidenhead .

A. Wooster. Wealdstone
W. Halsey & Son. Edgware
F. G. Brummell, Willesden
Willis & Powis, Wembley *

Thcrlby-road.

W. Halsey & Son. Edgware
W. Lingwood, junr., Romford
G. P. Trentham, Limited, Birmingham
Davey & Armitage, Southend-on-Sea
H. Farrow, Brixton
J. Young. Rugby
W. Jackson. Forest Gate
J. Mowlem 4 Co.. Limited, Westminster .

A. Wooster. Wealdstone
E. Free & Sons, Maidenhead
F. G. Brummell, Willesden
Willis & Powis. Wembley*

for the urban
engineer and

£590
575
547
541
521
512
512
504

484
438
428

£578
557
550

St. Ann'3-road.

W. Lingwood. junr.. Romford..
J. Young, Rugby ..

W. Jackson, Forest Gate
J. Mowlem & Co., Limited, W^estminster
G. P. Trentham, Limited, Birmingham
H. Farrow, Brixton
-\. Wooster, Wealdstone .

.

E. Free & Sons, Maidenhead .

.

Davey & Armitage, Southend-on-Sea
W. Halsey & Son, Edgware
F. G. Brummell, Willesden
Willis & Powis, Wembley *

Priory Park-road.
Davey & Armitage, Southend-on-Sea
F. G. Brummell, Willesden
H. Farrow, Brixton
G. P. Trentham. Limited, Birmingham
J. Young, Rugby
J. Mowlem & Co., Limited, Westminster
WOIis & Powis, Wembley
W. Halsey & Son, Edgware
E. Free & Sons, Maidenhead
W. Lingwood, junr., Romford
A. Wooster. Wealdstone
W. Jackson, Forest Gate*

WEST BRIDGFORD.—For the erection of
garacrc, for the urban district council.—
Public Office. West Bridgford :

—
G. A. Pillatt, Nottingham
Pickard Brothers, Nottingham
A. Goodchild. Nottingham
E A. Larry. Nottingham
Dennett & Ingle, Nottingham
J. Eolley & Son, Nottingham
Taylor & Brittle, Nottingham
Bosworth & Lowe, Nottingham
T. Row, Nottingham
Gilbert A HaU, Nottingham .

G, W. Wainer, Nottingham .

J. A. Betts. Nottingham

198
193
184
174
165

£1.880
1.80S
1.749
1.675
1,660
1,650
1,650
1.620
1.590
1,599

MEETINGS.
Secretaries and others will ohligc iy sending early notice of

dates of forthcoming meetings.

OCTOBER.
4.—Institution of Municipal and County Engineers : Meeting

at Harrogate,
4.—Lower Thames Valley District Surveyors' Association :

Annual Meeting, Town Hall, Twickenham. 6.30 p.m.
6.—Society of Engineers : Mr. C. H. Cooper, borough

engineer of Wimbledon, on " Highways." Institution
of Electrical Engineers, Victoria-embankment. 7.30 p.m.

17-18.—Royal Sanitary Institute : Meeting at Newcastle-upon-
Tyne.

13.—Institution of Municipal and County Engineers : South-
Eastern District Meeting at Brighton.

18.—Institution of Municipal Engineers: Southern District
Meeting at Crowborough.

NOVEMBER.
7.—Institution of Municipal Engineers: Annual General

Meeting, 4 Southampton-row, W.C. : Conversazione,
King's Hall, llolborn Restaurant, 7.45.

APPOINTMENTS OPEN.
Official and similar advertisements received up to 4.30 p.m.

on thursdays will es inserted in the following day's issue,

hut those responsihle for their despatch are recommended
to arrange that they shall riach The Surveyor ojyice hy noon
on WEDNESDAYS to ensure their inclusion in the weekly list of

summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. lOK) subject to later con-

firmation by letter.

COUNTY BOROUGH OF SUNDERLAND.
INSPECTOR OF SEWERS.

Wanted, by the Corporation of Sunderland, an

Inspector of Sewers. Salary, £150 per annum.
Duties will include the supervision of the laying of

all new sewers, and the relaying, repair, inspection,

cleansing and flushing of all existing sewers, &c.

Candidates must have had a thoroughly practical

experience in works of sewerage and drainage, be

accurate levellers and surveyors, and able to plot

sections, and keep a record of the progress of the

works, also to take out costs and make up estimates.

The person appointed will be required to devote

the whole of his time to the duties of the office, and

his hours will be the same as the workmen's.

Canvassing, either directly or indirectly, until after

the first selection of candidates, is strictly prohibited

and will be deemed a disqualification.

Applications, in the handwriting of the candidates,

stating age, experience and qualifications for the

office, accompanied by copies (which will not be re-

turned) of not more than three testimonials of recent

date, must be delivered to me on or before Wednes-
day, the 22nd October, 1913, in an envelope endorsed
" Inspector of Sewers."

H. CRAVEN,
Town Clerk.

Tawn Hall, Sunderland.
September 29, 1913. (842)
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LUNESDALE RURAL DISTRICT COUNCIL.
Applications are invited for the appointment of

Surveyor of Highways of the above District Council

.

The population of the district is 6,883, area 76,099

acres, and the length of roads 203 miles 2 furlongs 332

yards.
The appointment will be subject to three months'

notice on either side.

The person appointed will lie required to devute tlie

whole of his time to the duties of the Office, and must
be under the age of 40 years.

It is absolutely necessary that he must have had
experience in the duties of his (Jflice.

An office will be provided by the Council.
The salary is £150 per annum, rising £10 annually

to a maximum of .£18(1 a year, which will include all

travelling expenses. The person appointed must give

a Bond in the Sum of £300 in an approved Guarantee
Society
Applications, which must be made on Forms obtain-

able at my Office, which will be forwarded to appli-

cants upon receipt of a stamped addressed envelope,
accompanied by copies of three testimonials of recent

date, must be sent to reach me by the first post on
Monday, the 13th October, 1913. Canvassing the mem-
bers will lie deemed a disqualification.

(By order)

A. HAROLD STRACHAN,
Clerk to the Council.

Council Offices,

Hornby.
September 27, 1913. (810)

EXPERIENCED CLERK REQUIRED in a
Borough Engineer's Office near London. Can-

didiite must have thorough knowledge of all l)ooks

kejit in Borough Engineer and Surveyor's Department,
Wages and Wages Apportionment, Prime Cost, &c.

;

must be quick and accurate at figures; knowledge of

shorthand and typewriting essential. Salary, £90 per

annum, rising by annual increments of £5 to £120 per

annum.
Applications, in candidate's own handwriting, stat-

ing age, qualifications and previous experience, accom-
panied by copies of three recent testimonials, to be
delivered not later than Tuesday, the 14th October, to

Box 1,317, office of Tue Sueveyok. 24 Bride-lane.

Fleet-street, F..C. (847)

RAWMARSH URBAN DISTRICT COUNCIL.
Applications are invited for the position of

.\^sistant in tlie Office of the Council Surveyor at a

salary of £1 15s. weekly.

Applicants must be good draughtsmen, able to level

and survey accurately, and prepare jilans, and have
an all-round knowledge.

Canvassing will disqualify.

Applications, in candidate's own handwriting, stat-

ing age and experience, together with two recent testi

monials, mu.st reach the undersigned not later than
Saturday, the 18th day of October, 1913.

J. W. BELLAMY,
Clerk to the Council.

Council Offices,

Parkgate, Yorks.
September 30, 1913. (845)

TX7ETHERBY RURAL DISTRICT COUNCIL.
** WEETON SEWERAGE.
The above Council reqiure the services of an ex-

perienced Clerk of "Works to supervise the construc-

tion of about 5,800 yds. of Pipe Sewer, Sewage Tanks.
Filters and other works, for a period of aliout eight

months.

Applications, stating age, experience and wages
required, together with copies only of three recent
testimonials, to be sent to ute not later than Wedne.<-
dav, the 8th October, 1913.

E. H. COATEiS,

Clerk to the Council

Wetherby.
Septemlier 25, 1913. (839)

JOHN

YATES
& CO., Ltd.,

ASTON MANOR,

BIRMINGHAM,

all kinds of

UD
TOOLS
SEE PAGES 13 &14

OF CATALOGUE.

If you have

not got the

Catalogue

SAY
SO!

'Crams: "YATONIA^ 'Phone: E/S 4C0, ooi & 402.

200 GUINEA CUP & 3 GOLD MEDALS
Won at ROSSLARE SPEED TRIALS.

y
^JNVINCIBLE^

First in all three open events.

First in event C for private owners' cars.

Fastest time over the flying mile.

118 Miles per hour on a Sand Course.

This is the third time the Dunlop 200 Guinea
Cup has been won in open competition by

Invincible Talbot cars.

Over 40 highest awards have been won by
Talbot Cars in Hill-Climbing, Petrol Economy,

and Reliability Competitions open to all makes
of cars during the season.

Catalogue on request.

CLEMENT TALBOT. LTD.,
Automobile Designers and Engineers,

Barlby Read, Ladtrcke Grove, London, W.
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Minutes of Proceedings.

Motor Traffic in

Middlesex:

The Cost of Road
Maintenance.

In a letter to the Times of

October 1st, Mr. E. S.

Shrapnell-Sniith, Editor of the

Commercial Motor, deals with

certain passages in the last-

issued report of Mr. H. T. Wakelam, m.inst.c.k.,

the county engineer of ]\liddlesex, anent the

increase in the cost of iridintenanec of the

main roads of the county. Mr. Shrapnell-

Smitli cannot tvgree that the county autlioritics

have either done all that they might have done, or

spent the money that they should have spent

:

further, he suggests that, whatever the cost of the

main roads of Middlesex has been, it has been

less proportionate to the increase in the county's

resources, and that there has been a positive

decrease of the gross rate for such road main-

tenance. "I am afraid," ho adds, "that the

tendency to deal witli increasing cost, and tliat

alone, to the exclusion of increasing income and
I'csources, is not by any means limited to the

county of Middlesex." The letter raises issues

far wider than those which are specifically referred

to in the letter itself. This fact is clearly shown
by Mr. Wakelam 's reply, in a subsetiuent issue

of the Times, which, besides containing definite

statements bearing on the obvious issue, suggests

to readers experienced in these matters that there

are many other factors which have to be taken

into account if v.e are to present a clear pictiu'e

of the state of affairs in Middlesex as regards

main roads and motor traffic. To begin with, it

is quite possible that the list of annual expendi-

tures on main road maintenance is not quite

satisfactory as a basis for argument. For various

reasons the expenditure in the earlier part of the

period may not be strictly comparable with that

in recent years. If, for instance, a part of the

cost is due to constant factors which are not

affected by the rateable value or the population

of the county, this amount must be subtracted

to give the true ascending scale. Sujjpose it to

be £20,000, the real increase is from £30,000 to

£70,000, or nearly in jiroportion to the increase

in rateable value. On the other hand, the

expenditure on improvements and resurfacings.

although, as explained in Mr. Wakelam 's letter.

it raises the average expenditure during the last

ten years to £200,000, must be analysed before

its significance can be appreciated. Some of it

may be permanent in character, and reduce tlic

rate of increase in the cost of maintenance, and a

full analvsis might show that the actual

cost of maintenance proper amounts to a

sum \vhich 'Mx. Shrapuell-Smith would regard
as sufficient. In any case, his main line

of arginnent is considerably weakened by Mr.
Wakelam 's disclosui'e of the fact that no
Exchequer contributions have been available for

the main roads under the Act of 1888. This
means that since 1888 the figures for maintenance
are not comparable «'ith those for counties more
favom'ably situated in this respect.

Prospering as they do because of London's
wealth, it is not unreasonable to contend that the
counties near London should be able and \\illing

to spend very large sums on main road main-
tenance, but the extent of the wear and tear on
particular roads is so gi-eafc that it is felt by
county surveyors that the direct advantages of

the motor traffic are paid for too dearly under
present financial arrangements. What the rela-

tion should be between rateable value and
expenditure on road maintenance depends largely

upon the natiu'e of the new property. An area

covered by miles of streets consisting entirely

of little villas, working-class houses, and the shops
which supply their daily needs adds largely to

the rateable value, but, except when it is served

by motor omnibuses, adds little to the wear and
tear of roads. -\n area of equal size, occupied
by large houses M'ith motor garages, adds greatly

to the cost of road maintenance. The Epsom
asylums, to take another example, increase the

cost of maintenance of Surrey roads much less

than do the new houses a little further south.

Mr. Shrapuell-Smith 's contention seems to be

that the direct effect of tlie ]\fetropolis in raising

the rateable value of the neighbouring counties

is sufficient to justify expenditure on road main-
tenance greater than that at present regarded as

reasonable b\' the county authorities ; and this

contention deserves full discussion. At the same
time the consideration that the effect in raising

the rateable value does not necessarily bear the

same relation to traffic effects in all the counties

concerned points to the advantage of dealing

with the iiuitter through the agency of a central

authority controlling a general fund. This

question is, in fact, part of a larger question

—

that of State contributions for important main
roads. The powers of the Eoad Board should
be extended to include the making of grants in

aid of maintenance, and a- sum equal to the

average total of the available portions of the

Exchequer gi'ants under the .\ct of 1888 should
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be administered by the same authority. The
imposition of soine form of wheel tux would swell

the funds to an extent which should be sufficient

to meet all requirements. Lastly, the damage
done by motor vehicles, and especially by 'notor

omnibuses, is largely due to defective design of

these vehicles, a matter which demands imme-
diate attention, before manufacturers are further

committed to the building of the present misatis-

factory types.

Tramways and "^""^ °* *|^^
""^^ important

Motor
questions that arose for dis-

- jw..„„„ eussion at the recent conference
Omnibuses. . .i -ir - i rr<

of the Municipal Tramways
Association at Sheffield was that concerning the
problem of urban passenger transport. This
naturally involved a consideration of the relative

merits of tramways and motor omnibuses, and
Mr. J. B. Hamilton, the general manager of the
Leeds tramways, in introducing the subject,

endeavoured to show that in judging between the

claims of these rival means of transport the

tramway was entitled to the verdict. His able

defence of the tramway was based upon four main
considerations, namely—safety, economy, traffic

convenience, and carrying capacity. Under the
first head he showed that the motor omnibus has
seven times the number of fatal accidents per
vehicle per annum, and twice as many injuries

per 1,000,000 passengers as compared ^nth tram-
ways. In regard to economy, Mr. Hamilton
produced statistics of the t\\"enty-seven largest

towns in the United Kingdom (excluding the
Metropolis), which showed that an average
surplus of £291 per car accrues from the tram-
ways in addition to £120 per car in rates paid
and money expended in road maintenance. This
he compared with an estimated loss in running
motor omnibuses equal to £183 per vehicle per
annum. Thi? means that instead of the various

towns getting, as at present, a profit in receipts

and other services of £1,642,356, there would be
a loss of £2,556,441. The questions of traffic

convenience and carrying capacity are inter-

dependent. To the lay mind the tramcar is

usually the more obstructive vehicle, because it

is confined to a track and has no freedom of

movement. It must be remembered, however,
that in fine weather each tramcar \\'ould requu-e

t«o motor omnibuses to replace it, and in Met
weather four. As was pointed out by Alderman
Littler, of West Ham, this would mean, for

example, in \Yalworth-road, South London, 284
omnibuses per hour passing any given point in

fine weather, or in wet weather 603 per horn'.

It was not to be expected that i\Ir. Hamilton's
paper would meet with universal approval, and
the discussion which ensued showed how pro-

nounced is the difference of opinion which exists

on this vexed question even among experts.

Thus INIr. Worby Beaumont, the technical

n.dviser to the Chief Commissioner of the Metro-
))olitan Police, spolse definitely as an advocate of

the motor omnibus, while Alderman Smith, of

Liverpool, humorously said that " London had
got its motor 'buses, and it jolly well deserved
them." It was generally agreed, however, that

ilr. Hamilton had presented his case very ably,

and that even those who differed fi'om him might
derive profit and instruction from a perusal of

his very carefully prepared paper.

Public Health

of Chester.

The annual report for the
year 1912 of Dr. IVIeredith

Young, the medical officer of

health to the County Coimcil of Chester, affords

a comprehensive summary of the public health
administration in that important area. Dr. Young

calls attention to the slow progress that is being
made by many sanitary authorities in regard to

the removal and disposal of refuse. The dangers
which are inherent in the use of the privy midden
in thickly populated areas lead to the conclusion

that until these are abolished no really effective

blow can be struck at high infantile mortality

and the prevalence of typhoid fever and other
filth-borne diseases. The report accordingly

contains a recommendation in favour of the sub-

stitution of the water carriage system for privy
middens in certain districts where sufficient ^

attention does not seem to have been given to

the matter. In regard to sewerage and sewage
disposal, too. the report includes a goodly list of

works that are said to be m'gently needed. One
of the most interesting sections of the report is

that which deals with housing. In the first place

the fact is recorded that a large amount of most
useful work has been done by the local authorities

in the direction of improving housing conditions

for people of the working class. Several local

medical officers, however, are led to complain of

the shortage of housing accommodation, which
hampers the work of closing insanitary dwellings

to an enormous degree. In Dr. Young's opinion

the several Housing Acts are not sufficiently full

of " shalls," though all too full of " mays," and
the word " may " in an Act of Parliament, at

any rate so far as the public health is concerned,

is all too often interpreted to mean " need not

bother to.
'

' The Housing Acts for rural districts

should be administered by county councils. It

is in such rm'al districts that councils, knowing
their limited resom'ces, fear to put these Acts into

operation, and the result is a depletion of riu-al

population by what is in reality a compulsory
emigration of yomig people from the ruial areas

to the m'ban areas or the Colonies. As we have
pointed out in more than one recent issue, the

questions connected with rural housing are very

acute, and demand immediate attention by the

Legislatm-e.

The Chadwick
Public Lectures.

The importance of educating
public opinion in regard to

matters of hygiene and sani-

tation can hardly be overestimated in view of

the constantly reiterated statement of those who
are engaged in the practical work of public health

administration that the chief difficulties which
eonfi'ont them are the twin demons of apathy
and ignorance. It is in making an organised

effort to change this condition of the public mind
that the chief value of such an institution as

National Health Week consists, and the same
idea imderli»s the Chadwick Public Lectures, deal-

ing with questions of sanitary science that are

both advanced and popular. Several com'ses of

these lectures have been arranged for the coming
winter, both in London and the provinces, and
two of these will be of special interest to our

readers. On October 1st, 2nd, and 3rd, at

(rlasgow, Mr. W. E. Eiley, f.r.i.b..\., the super-

intending architect to the Loudon County Council,

dealt with " Practical Problems of Housing
Reform," the titles of the several lectures

evidently being suggested by the subject matters
of the three several parts into which the Housing
of the \Vorking Classes Act, 1890, is divided. On
November 17th and the two following JNIondays,

at the Institution of Civil Engineers, the subject

of House Drainage Law will be treated in three

lectm-es by Mr. W. Addin.gton Willis, ll.b. This

is of peculiar interest at the present moment, not

only because of the fi-equent suggestions that the

present anomalies should be swept away by
statute, but also in view of the very important

decisions which have been given recently by the

•courts in regard to the complicated question of
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combined drainage. In the recent case of

Kershaw v. A. J. Smith <& Co., Limited, for

example, a very important limitation was placed
upon the doctrine which had hitherto been
generally accepted, being epigrammatically
summed up in the phrase, " Ouce a sewer, always
a sewer.

'

' No doubt Mr. Willis will have
much that is of interest to say in regard to the

precise effect of these recent developments of the
law, and we cordially commend the lectures to

the notice of our readers.

Soecial
"''' ^'^^ infrequently happens

D»«. .«„.<.»!»» tliat the surveyor to a local
Remuneration. ,, "^i, ,

authority is called upon to

prepare a scheme of considerable magnitude in

connection with the administrative work of his

authority, and in such cases the question of extra
remuneration for special services naturally arises.

If the work is of such a nature or magnitude as

was not within the contemplation of either the
council or the official when the terms of the
appointment were fixed it seems only just that
in undertaking duties which are beyond those for

which he was engaged the surveyor should
receive reasonable payment. The question has
ai'isen recently in connection with the preparation
of plans for a new fire station and depot at

Loughborough, and upon opposition being

manifested to a proposal to pay the surveyor a

commission for doing this work it was ultimately

decided to ask the Finance Committee to consider

in a comprehensive manner both the question of

remuneration for extra work and the salary of

the surveyor. It appears that a further point to

be considered in connection with this case is the
mode in which it is proposed to grant any extra

remuneration. See. 193 of the Public Health
Act, 1875, prohibits officers from being concerned
or interested in any bargain or contract made with
then- local authority for any of the purposes of

the Act. It has been held in several cases that

a surveyor is interested in a contract within the

meaning of this section if he is paid by the local

authority for his services in connection with such
contract by a percentage or commission on the

contract price (see, for example, Rex. v. Mayor,
&c., of Ramsgate, 1889, 23 Q.B.D., 66). It is

therefore expedient in such cases that any extra

payment should be in the form of a lump sum
rather than a commission.

How the

Glaslyn Council

may Win.

The Local Government Board
have refused then- sanction to

the Glaslyn (Carnarvon) Rural
District Council to appoint a

young farmer as sanitary inspector at a salary of

£40 a year. Commenting upon this, the

Cambrian Neius prophesies that the rural council
" will whi," meaning, presumably, that they will

eventually have their young farmer and their own
way. The newspaper critic asks " What is a

man to do with a salary of £40 a year, unless

he is a farmer or something else that brings in

some money?" But sm'ely such a way of look-

ing at the matter not only begs the question, but
also overlooks the point at issue. A man might
be " passing rich " on £40 a year, but it does
not follow that he would be qualified to act as

sanitary inspector according to the standard of

efficiency demanded in these days. If tho

Glaslyn Rm-al District Council are to " win "

—

to quote once more the term of om- contem-
porary—it would be preferable that they should
achieve victory on the lines of efficiency and
economy rather than upon the lines of inefficiency

and non-economy. And in order to compass
this end they need only appoint as sanitary

inspector a qualified man, and offer to pay him

an adequate salai'y, in which event they would
find the Local Government Board quite agreeable
to meet them half way by accepting cheer-
fully the responsibility for a moiety of the
remuneration.

;esop Modernised. ,.
'^^^"^^ ^i^^d once upon a

Fable V.
time, m a pleasant bubmb,
removed at some little distance

fruiii the Great City, a Goodly Youth. He was
known far- and wide as a Stickler for Duty, while
his fame as a Stupendous Swotter was well
deserved. The Time has arrived, quoth the
Father of the Youth—a worthy Man but foohsh,
and hhsute to Simianism—when this our Child
must prepare for his Life's Work. And the
Mother of the Youth approving, the Youth him-
self was straightway taken into Consultation. It

befel then, as the Result of five long windy
Confabs, that the Youth was articled to an
Engineer of Repute. Spend well your Time,
admonished the Old Man, for the Payment of

yom- Premium has cleaned me out, and there will

be naught left at my Decease. And the Youth,
being Goodly as has been said, spent well his

Time. He rose matutinally before the Lark and
retired only when the last Roysterer had been
assisted up the Steps of the Hostel of the Blue
Lamp. Ever before him were the honoured
Whiskers of his Father, and he vowed not to bring

Shame upon them. Of his Mother, whose Tongue
bad been the Bane of his Childhood, he recked
not. It happened now that in the same Suburb
was a Young Gentleman addicted to Habits of

Idleness and Dissipation. He, too, as Chance
befel, resolved to adopt the Profession of an
Engineer, and he, tooj as still stranger Chance
befel, was articled to the same Engineer ot

Repute. Unadmonished, but well primed with
Hard Cash, this Young Gentleman exhausted his

every Effort to have a High Old Time. And (so

the Record goes) he had it. Accustomed to every
Indulgence, the Idol of a doting Mother (long a

Widow), reai'ed in the Lap of Luxury, the Heir
to a goodly Heritage—Study and Work were his

last Thoughts. So the Years passed, and the

Pupilage of Both was at an End. The Goodly
Youth emerged Chokeful of Learning, the Young
Gentleman as empty of it as a Cullender ; and
while the one remained in the Employ of the

Engineer of Repute as an Improver, the other

toured the Continent of Europe in company with

a Young Sparkler not unknown in Musical Comedy
Circles. The Y'ears still passed, and the

Whiskered Gentleman was gathered to his

Fathers. His Sou, the Prop and Stay of his

Mother (to the Extent of Three Shillings and
Sixpence weekly) was still improving himself.

The Y'oung Gentleman, thed of the Continent and
of the Sparkler, was back with his Fond Mother,

languidly debating his Futm-e. Why not, she

asked one night, pursue your Career ? But, he

demurred, I learned Nothing of it, and that

Nothing I have nigh forgotten. Foolish Boy,

slie cried ; think you that no Shots remain in the

Locker which your Father filled ? And a hand-

some Office was promptly rented and furnished

sumptuously, and a Swagger Motor Car was
purchased, and other Adjuncts to Engineering

duly installed, including the Goodly Youth as

Chief Assistant at Two Pounds Ten Shillings per

Week. And the Turnover of the First Y'ear

amounted to Seven Thousand Pounds Odd in Coin

of the Realm. For the Young Gentleman had

Friends in High Places and Soft Jobs forthcame

in Shoals. floral.

—

Wise, it is said, is the Man
who knows his own Father; but wiser far is he who

se.lecls, from the Horde of Common or Garden

Propagators, one who can eiidow him with a Silver

Spoon and Bread sandwiched between Layers of the

very primest Dorset.
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Coast Sand Dunes, Sand Spits, and Sand Wastes. VI.

By GERALD O. CASE, Consultiug Civil Engineer for Coast Works.

Coast dunes, even when properly sliaped and

fixed b}- vegetation, require constant care and

attention. They are liable to be damaged by

exceptionally bigh tides and storms, in which case

steps should at once be taken to collect fresh

sand to fill the breach, and when this has been

done, the surface of the newly accumulated sand

should be properly planted.

Great damage may be done to sand dunes by

burrowing ani'nials, and whenever possible they

should be exterminated. It is often advisable to

take steps to exclude them from the dune area.

The Royal Commission on Coast Erosion, in

their final report, state that •' the preseixation uf

sand dunes is most important along certain parta

of the coast where they afi'ord protection to low-

lying areas behind them, and they should in these

cases be maintained and fostered by the encourage-

ment of the growth upon them of marram and

other grasses which 'help to bind the sand

together.
''

It appears that the planting of sea embank-

ments was resoi-ted to in very early times, for

there is a curious entry in the Court of Rolls of

the Manor of Selsey, under date Septeinber 28,

1584, forbidding the tenants to go upon " the

sea wall while it is green to the Parsonage," under

penalty, of 3s. 4d.*

PLANTING ON LITTOEAL DUNES.

To prevent the wind blowing sand iidand from

littoral dunes and to strengthen them against sea

attack by binding witb a network of roots, plant-

ing has been cam-ied out in a number of places.

Carnarvon.—At the southern entrance of the

Menai Straits the sand dunes at various times

have been denuded by wind action. The Car-

nai-von Harbour Commissionei-s have undertaken

work for the preservation of the dunes. Longi-

tudinal and cross-wind screens have been erected

to collect the sand, and marram grass has been

planted.

Fembrti/ Harbour. Carmarthen.—Some years

ago there were signs that erosion on a considerable

scale would take place unless remedial measures

were promptly undertaken. Hedges of dead

wood, therefore, were erected to collect blown sand,

and the i-esult has been veiy satisfactoiy. Marram
grass and Pinii.< iiiaritiina have also been plautetl

on the dunes.

St. Andrews.—The planting of sea lyme grass

at the links (sand dunes) at St. Andrews, Scot-

land, has resulted in the blown sand being re-

tained, and consequently a considerable raising

in height of the dunes.

Sussex Coast.—Between Pagham Harbour and
Bognor the coastline just landward of high-water

mark in many places is bordered by a hedge of

tamarisk, tea tree, boxthorn, and other shrubs

;

marram grass also grows. These trees are of use

in consolidating the shore, which is thus better

able to resist wave action during exceptional

storms. The hedge is also effective in collecting

iublowu sand, which in time becomes overgrown
with marram and other grasses.

Cape Cod.—The extremity of Cape Cod is

largely made up of blown sand, upon which
whortleberry bushes grow. Native pines are

found in places on the land slopes of dunes, but

in the past have almost been buried by sand,

owing to the sea face of the dunes not being pro-

perly planted with vegetation. Land at Capo
Cod has been devastated by the inland movement
of the sand since Colonial days. In recent years

steps have been taken to fix the dunes, and to

protect the sea slopes by planting beach grass

{Calamgroitis arenaria), and this has met with
considerable success.

Presque Island Peninsula, U.S.A.* — This

peninsula fonns the harbour of Erie, Pennsyl-
vania, the harbour being a land-locked bay, 5

mileis long, with a maximum width of H miles.

The peninsula itself is nothing but a long, low
sand dune, about 6 miles long, with a maximum
width of IJ miles, to a minimum width of 300 ft.

at the ' Neck," which is 2 nules long, and joins

the peninsula to the mainland.
Before the planting was undertaken there was

considerable danger of the sea breaking through
the narrow 'Neck,'' the preservation of which
was of vital importance to Erie Harbour. Ero-

sion used to take jjlace during storms from the
west. In November, 1895, the waves washed over

the " Neck '' in several places, cutting shallow

furrows in the sand bank. Another severe storm
visited the coast there in December, 1895, but as

the shore was then jjrotected by ice no further

damage was done.

The object of the jjlauting undertaken by the
United States Government engineer was to pre-

vent further erosion of the narrow part of the
peninsula. Trees were planted so that when
growing they should catch the drifting sand, and
thus increase the height and width of the " Neck,''

and also increase its resistance to erosion. At
fii-st the planting was undertaken on a moderate
scale, so that the results could be w^atched before

any extensive scheme was undertaken; 1,000
Carolina jjoplai-s, 200 Wisconsin willows, 200
yellow locusts, 200 Scotch pine trees, 3 bushels of

blue grass seed, 2 bushels of orchard grass seed,

1 bushel of crimson clover seed, therefore,- were
purchased by contract. In addition to these,

about 300 willow cuttings of a vigorous lai'ge

growing species, 300 native willow cuttings, and
60 native poplar cuttings were obtained and set

in the sand. Well rotted stable manure and leaf

moidd were placed in the holes before the trees

were put in. The cuttings, however, were set in

the baj- shore wathout the sand being so enriched.

Planting was done in April and May, by local

labour, under the supervision of a Government in-

spector and a nui-seiyman.

The cost of planting was as follows :

—

Trees and seeds

Manure and leaf mould
Tools

Labour of planting ...

Total

£ > d

32 11 OJ
11 10 2'

12
3"

30 7 2i

£75 81

The Inroad.* of the Sea," Scoltiih llittoric.,1

A subsequent examinaticm of the trees and cut-

tings made at the end of a year showed most grati-

fj'iug results. All the Carolina poplare were grow-
ing vigorcusl}', except six, which had been destroyed
by tramps. The yellow locusts were growing well,

many of them having made 2 ft. of new growth.
The Yx'isconsin willows were also flourishing. The
Scotch pines were not doing so well, 52 out of 200
having died, and several more looked very
sickly : many of them, however, were growing
vigorously. The native poplars were still alive, but
did not show much growth. The grass seed was
sown too late in the season, and consequently was a

failure.

Kei/ We.)fl. America.—Owing to a vessel being
wrecked on this coast in 1840, a quantity of cocoa-

nuts were thrown upon the beach, where they

' I'i(I* Rept'i-t of CUief En^neer, tr.?. Army, 1895. Part V.
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sprouted and grew well, having spread as far north
as Jupiter Inlet. Some of the trees which bear
fruit have grown 40 ft. high, and afford an excellent
protection to the sandy coast.

Baltic Coast.—On the shores of the Baltic
marram grass is largely used on the coast sand
dunes. It is planted in patches, so as to fill squares,
4 metres on the side, in " checker form."
Province Town, MnssacJiusetts.—Many years ago

the sea broke over the sand dune which connects
Truro with Province Town, and swept a lot of tha
sand away. Beach grass was immediately planted,
and the dune was again raised up to a sufficient
height and breadth to protect the land.*

Belgium.—Coast sand dunes in Belgium aa-e

generally fixed by means of the sand reed
(marram grass) and the argoussier. The marram
grass is planted in tufts of 15 or 20 stems in quin-
cunx order about 15 in. apart. March, April and
November are found to be the best months in
which to plant the grass.

The argoussier is a member of the claeagiiux
family

; it is indigenous to Belgium, and is a shrub
with silvery leaves. These plants, which grow well

if planted below that level. Although the dunci
protect piivate owners' as well as Government pro-

perty, the whole cost of the work is borne by the
Government.
On the island of Schouwen au eroded dune (Fig.

27) was built up again by forming a small sand bank
at the foot and then accumulating sand behind by
the planting of wisps of grass.*

THE MAINTENANCE OF SAND DUNE EMBANKMENTS.

Happishurgh to Winlerton, Norfolk.^—Between
these two places, a distance of 12 miles, the low-

lying land is protected by a sand dune embankment.
The Sea Breach Commissioners are responsible for

the protection of this part of the coast, and if the

sand bank was not kept up the sea would flood

about 56,000 acres of low-lying lands, chiefly in

the valleys of the Bure and Yare and (on its Nor-
folk side) the Waveney.
Erosion has occurred, caused by the inland

movement of the sand dunes, and also by the lower-

ing of the foreshore, the dunes being then under-
mined.

Faggot fencing is employed for the purpose of

Tig. 27.—Sand Dunk, Island of Schonwen, Holland.

on the sand, are used for making hedges along the

flanks of the dunes, and are efficient in stopping

the drift of sand in exposed places.

Holland.—The existence of Holland depends

largely on its dune barrier, which in many places

i^ from 1 to 3 miles wide and 130 ft. high. A
special system of planting rows of reeds on the

dunes is frequently adopt-ed. The reed screens

catch the blowing sand, with the result that the

dunes are raised in summer, and consequently give

greater resistance to the heavy seas in winter. The
screens are lifted up as the sand accumulates.

Marram grass, locally known as " helm," is often

planted between the wind screens. If it is scarce,

fascines or thatching are often used to cover the

sand. Where the sea faces of the dunes are eroded,

leaving a more or less steep slope, they are some-

times levelled to form a slope of 1 in 2, and then

planted.

Where there are high, steep crests to the dunes,

the grass is sometimes cut off ; this allows the sand

to be blown landward to strengthen the dunes at

the back, or, during an offshore wind, to strengthen

the sea face. Mr. de Blocq van Kuffeler thinks

that the artificial improvements should be re-

stricted to raising the foot of the dune by collecting

and fixing the wind-blown sand.f For the latter

purpose two or three coverings of rushes or straw
a year are required, the successive following cover-

ings extending a little farther seaward, the land-

ward part of the toe dune being fixed by helm grass.

Sand is lost during the winter, but it is won back
again during the summer.
For preventing the permanent loss of sand from

the foreshore it is found necessary in plac«s to

put groynes in front of the dunes, and in others

the seaward sides are faced up with stone and con-
crete, and also with fascine work.
Blown sand at Callantsoog is collected by wisps

of straw planted in the sand half a metre apart.
Helm grass is not planted below 5 metres above
high-water mark on the sea face of the dunes, as

it is found to be killed by the storms in winter

* Dr. Dvvieht. " Travels."
t Minutes of Proneeriings, Infciitntion of Civil Engineerp, vol. cl.xxxiv.

collecting the blown sand. By this means the

dunes, where necessary, are increased in width and

height. In some places, vv-here fairly wide gaps

have been made in the dunes during storms, a new

dune has been built up by means of faggot fences

or screens. Where the coast crosses the old river

estuai7 known as the Long Breach, at Horsey, such

a dune has been built up.

In carrying out the faggot work the conditions

prevailing at the time are carefully studied, and

the arrangement of the faggots is so adapted or

varied by the teachings of long and specialised ex-

perience as to secure the best results in sand accu-

mulation. The number of faggots used in recent

years exceeds 18,000 per annum, and sometimes

has amounted to about 30,000.

Marram grass has been extensively planted by

the commissioners, and grows more or less abun-

dantly on the landward slopes of the dunes. It has

been found very useful for arresting, impounding

and consolidating the blowing sand. The grass is

liable to be cut and otherwise destroyed, and is

sometimes injured by rabbits. They have no power

to take measures to protect it, and, in their opinion,

it would be highly advantageous for them if they

had. On the average the cost of maintaining the

9 miles of littoral dunes by faggoting, planting,

etc., is about £400 per annum.
The sand dune embankments on this coast re-

quire constant attention and care, and it is neces-

sai-y to collect sand and to repair any damage
done by gales as soon as possible. It would
appear that the seaward face of the dunes is not

properly covered by vegetation, and that difficulty

has been experienced in getting it to grow, owing
to the keen winds. In the author's opinion this

should be possible if the planting was done
systematically and care was taken in choosing suit-

able plants.

Minsmere Level.—In the parishes of Leistou,

Theberton, Dunwich, Westleton, and Middletoii.

in the county of Suffolk, about 1,600 acres of

• Carey, Minutes of Proceedings, restitution of Civil Engineere.
vol. nlxx^iv.

t Mr. F, Homer, F.S.L.. Evidence before the Royal Commission on
Coast Erosio-n, and Appendices to First Report of the Commission.
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low-lying land is protected by a natural barrier

of sand dunes. Behind the dunes an earth em-

bankment, formed of alluvial marsh soil, was

made by the Level Commissioners in the reign of

George III., and this acts as a second lino of

defence in case the sand dunes are temporarily

breached. Although the sea from time to time

has damaged the natural sand dune barrier, high-

water mark of ordinary spring tides has not

advanced inland since 1810.

The chief work of the commissioners consists

in maintaining the natural sand barrier defences,

and for this purpose planting marram grass end
" faggoting '' are undertaken.

Faggoting.—The faggoting is used for building

up the protection dune whei'e necessary. This

system was in use many years ago, but for the

thirty years previous to 1901 was completely neg-

lected, with the result that the protection dune

in places was badly damaged by high tides.

Since 1901 the faggoting has been systematically

carried out, with the result that the protection

dune has increased both in height and width.

The method adopted is as follows : Rows of

faggots are jjlanted in the sand, with the thick

end uppermost, and projecting from 18 in. to 2 ft.

above the sand level. The first row is put in at

the seaward bottom of the sand dune, and parallel

with the shore. The next is put in about 6 ft.

landward of the fii'st, and behind this a third row.

Each row of faggots is planted on a higher level

than the one seaward of it. Beach and sand is

piled up against the seaward row by the waves, and
the wind-blown sand is collected by the other

rows ; the sand dune thus grows in width and
height.

The faggoting is followed by the planting of

marram grass, this binds the surface of the

accreted sand, and helps the accretion. A dune
thus built up and consolidated forms a very effec-

tive protection against the sea.

On the eaith embankment at the back of the

sand dune, marram grass, tamarisk, and buck-

thorn have been planted, and grow well. The
roots of these plants are found to be valuable in

solidifying the earth.

Sand le Mere, Yorksh ire. — The Keyingham
Drainage Act, passed in 1772, imposed an obliga-

tion on the commissioners to " repair, support,

and maintain a certain dam, or rampart erected

and built against the sea at a certain place called

Sand le Mere, in the parish of Tunstall." The
dam or rampart referred to consists of a sand
bank or dune planted with marram grass. From
time to time the commissioners have constructed

thorn hedges or fences at the foot of the sand
bank to collect the sand, which is freely blown
inshore by east winds. They have also con-

structed a thorn fencing on the land side of the
bank to hold loose sand. The length of the sand
bank is 470 yds., and it has been maintained
against the sea for 140 years without being
breached. The cost of maintenance for labour
and thorns since 1885 has been £108 13s. 9d.,

an average of £4 18s. 9d. per annum, or about
2M. per j'ard per annum. The experience of the
Commissioners goes to prove that the sand bank
is a cheap and effective barrier to the sea, and
that it can be maintained at a very slight ccst, as

the sand is thrown up by Nature with very little

guidance and assistance.

Wareham, WeUs and HoJJcham, Norfolk.—In this

district considerable areas of low-lying marsh land
on the Earl of Leicester's estate are protected from
inundation by the sea by sand dune embankments.
From time to time his lordship has carried out
work:i for the protection of the sand embankments,
figgoting and p'anting of marram grass being
chiefly rcs.-.rti.d to. On this coast there is a wide
expanse of foreshore at low tide, and sand is blown
in in considerable quantities. This sand is collected

by faggot screens and vegetation.

In 1886 there were several very low gaps betweeru

Ho!kham and Overy, and faggots were procured
and lines of them placed across the gaps, with side

brackets at right angles to the main line. In iu

short time the faggots were nearly covered witb
blown sand, when the same process was gone-

through again on the higher or new levels, the-

old line of faggots always being avoided. In about,

three years sand dune embankments were formed'

8 ft. to 10 ft. high, all interlaced with faggots.

Marram grass was planted and has grown very

strongly, and in 1906 the sand dunes near Overy
boundai-y in many cases had doubled their oi-iginal

width. In eight years 39,000 faggots were planted
on the Earl of Leicester's sea frontage at a cost of

about £500.
The Lincolnshire Levels.—In the district under

the jurisdiction of the Lincolnshire Court of Sewers
there is a large area of low-lying marshes wliich

would be covered by the sea at high-water spring

tides but for a natural protecting sand dune barrier.

The original defence of the district against the seA

was a clay bank, but the level of this was insufficient

to prevent the inroads of the sea. Fortunately,

sand dunes have been formed naturally against the

clay bank, and works are undertaken to maintain
these natural defences. When necessary, rows of

thorn faggots have been planted a,long the foot of

the sand bank. The method of fixing them which
is found to be most satisfactory is to insert them
in a row at the seaward foot and parallel witli the

sand bank, so that when completed they have the
appearance of a hedge with cross rows at intervals

from the main row to the hill side. The effect

is to intercept the dry wind-borne sand, and to

accumulate a better toe to the sand bank. These
thorn fences are also an advantage, inasmuch as

they prevent or considerably decrease the foot

traffic on the bank. Some of the fences are lost in

heavy storms, but they will withstand considerable

action of the sea, and lessen the damage which
might occur.

In some places it has been found necessary to

build breastworks. Vegetation, principally marr.^iu

grass and sea buckthorn, grows plentifully on the

south-west or sheltered side of the sand banks, but
has not grown well on the sea side. In the author's
opinion, however, the sea side could be covered by
vegetation if a pi-opsr system of planting was intro-

duced and the plants were carefully selected. Plants
which will do well in some situations are quite un-
suitable for othei'S.

(To he continued.)

Large Profits from " Stud " Tramways.—Large
profits are being earned by the Lorain surface con-

tact system of tramways in Wolverhampton. These
tramcars have been running several years, and the

profits for the twelve months ended Iklarch 31st are

£34,232, to which is added £306 profit on a motor
chars-a-banc service. The traffic receipts for the year
constitute a record in the history of the undertaking.

Loans for Road Improvement.—Mr. H. T. Chapman,
county surveyor of Somerset, who occupied the chair
at the recent meeting of the Institution of Municipal
and County Eng'neers at Tiverton, and made some
remarks on the subject of loan paving work on the

Blackburn to Manchester road, in the course of the
discussion of the paper read by Mr. J. Siddalls, the
borough surveyor, writes: "The grit sett paving on
ballast was carried out by loan, and a repayment
term of fourteen years allowed. This paving was
entirely worn out by traction eng'ne and motor wagon
traffic (unforeseen when the loan was obtained) in

seven years, and for seven years after the road had
been repaved with granite setts on concrete out of

rcv-erue the repayment on the loan continued. In
speaking of loan work improvements on roads, I was
referring more particularly to surfacing, and not
widen 'ngs and street improvements, although I

think the same principle applies to both, inasmuch
that it is bad policy to pay interest on any expendi-
ture that can be raised out of revenue without unduly
burdening the ratepayers."
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The Reconstruction of Carriageways.*
MODERN METHODS AT LEYTON.

By ERNEST H. ESSEX, Engineer and Surveyor to the Urban District Council.

In the days when the recognised methods of road
con.struction provided us with nothing between water-

liound macadam roads and granite setts, wood blocks
or compressed asphalt, it was a generally admitted
factor that any macadam road costing upwards of 9d.

per super, yard per annum for repairs could be advan-
tageously and economically reconstructed with one of

tho.se more expensive kinds of pavement. In a district

likj Leyton, where the average cost of repairs over all

the roads works out at something under Id. per super,

yard per annum, it follows that to continue working
to the old factor would leave no chance of any improve-
ment being effected in the construction of the bulk of

the roads, with the result that a hundred years hence
we should still have something like 6 or 7 miles of

well-paved roads and 60 miles of water-bound macadam
roads.
There can be little doubt in the minds of all thought-

ful people that the opinion of the general public must
l]ecome so influenced by the advocates of further
measures for the improvement of public health, par-
ticularly in their efforts towards the suppres.sion of the

dust nuisance, that well within the period I have
mentioned water-bound macadam roads will have be-

come a thing of the past and a matter for amusing
reflection. It therefore behoves all municipal sur-

veyors taking, as hitherto, a leading part in matters
of engineering improvement affecting the welfare and
improved health of the inhabitants of the districts

they serve, to look well ahead in this important matter
of road construction.

The first necessity appears to be that of discovering
some reliable method of

CONSTRUCTION

which will justify the laying down of a new factor

applicable at least to roadways of which the mainte-
nance reaches as much as from 5d. to 6d. per super,
yard per annum, and which would enable us to say
with confidence that such a road should be entirely
scarified and reconstructed upon that improved
method. On .such roads the total maintenance for a
period of five years would amount to from 2s. to

2s. 6d. per super, yard, and the cost of construction
on the old method would probably be 2s. 6d. per super,

yard; so what is required is a road which, at the end
of five years, sliall only have co.^t for con.struction and
maintenance from 4s. 6d. to 5s. per super, yard. At
the end of five years, however, the probability is that
a road constructed on modern methods at a total cost

of 5s. per super, yard would compare favourably with
a water-boimd road which has only cost 3d. per super,
yard per annum for maintenance.

It is now becoming more generally recognised that
the great bulk of road slop is not formed on the surface
of a carriageway but comes from beneath, owing to

movement and the presence of water in the sub-crust;
and any improved method of construction must aim
at the reduction of this

INTERNAL ATTRITION

and the provision of a thoroughly watertight surface
which, while maintaining an imbroken condition, will

at the same time afford a good foothold "for horses.
It is therefore essential to produce a road, capable of

construction within the limits of cost indicated,
whch shall possess a sub-crust strong enough to re-

sist all movement under the load it has to carry,
and a surface covering which shall be durable, water-
proof, resilient, and non-slippery. The Road Board,
in its trials at Sidcup, Wandsworth, and Fulham,
have endeavoured to obtain the necessary informa-
tion to justify them in advising public authorities
that such a method of construction has been found,
hut up to the present they have not ventured to
offer any such advice.
My own opinion is that until the expiration of

another three or four years no person will be de-
sirous of coming forward and stating that such a
road has been found. In Leyton, however, we have
now some 21,.392 yds. super, of reconstructed surfaces
on county main roads which cost £3,858, or 3s. 7d.
per super, yard, to construct, and have cost on the
average 4d. per super, yard to maintain, together

* Extracts from Annaal Report,

with some 11,396 super, yds. on roads other than
county main roads, which cost £1,921, or 3s. +id. per

.super, yard to construct, and have cost on the aver-

age 4d. per super, yard to maintain. Thus, at the end
of the five years, if the cost of maintenance remains
the same, the cost for county main roads will amount
to OS. 3d. per super, yard, and the cost for other
roads to 5s. Oid. per super, yard. There are two
points which should be mentioned as regards tlie

maintenance. First, the

MAINTENANCE

appears to be the heaviest during the first twelve
months, either due to some defect in construction,

to some movement in the crust, causing a wavy
surface, or to a weak patch in the old foundations,
causing a settlement, but in most of these improved
methods of construction the second year's repairs

tend to reduce the average annual cost ; second, the
repairs to these roads seem to leave the road if

anything in better condition than before, so that
at the end of the five years their condition bids
fair to be almost as good as new, excepting, of

course, actual wear, whereas the water-bound road
deteriorates each time it is patched, until its com-
plete renewal becomes a necessity.

The methods of construction tried in Leyton all

consist of impermeable crusts laid on the old foun-
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Sample of Reconstructed Road, Leyton.
(After 10 months' wear )

dations, with attempts latterly at greater internal

rigidity, and in one or two instances, when the

levels of the channels would permit, they have been
laid on top of the old macadam roadway. The crusts

have been composed (1) of l^-in. and 2-in. granite

tarred in situ, (2) of 2-in. tarred granite flushed with
dry f-in. ehippings and grouted with asphalt matrix.

(3) of 2-in. granite laid on tarred ehippings and
grouted with asphalt matrix, (4) of 2-in. granite laid

on and grouted with Ferromac and surface sealed

with asphalt matrix, (5) of IJ-in. and 2-in. granite

laid and rolled and grouted in with asphalt matrix,
and (6) of 2-in. granite laid and rolled on Ferromac
and grouted in with asphalt matrix. Method
Mo. 5 appears to fail only in respect of a
tendency to slight movement after it is first

laid, much of which appears to readjust itself

under traffic, but occasionally has to be relaid in

patches, which, however, incorporate themselves with
the adjoining body almost immediately, so that it

is difficult to see where the patch has been put in.

This method corresponds to section No. 20 of the
Sidcup trials. 2,275 super, yds. were laid down at

Leyton in April, 1911, and 981 super, yds. at Sidcup
in July, 1911. It has a tendency to show hoof marks
during the hot summer months, but affords a good
foothold for horses throughout the whole year.

Method No. 4 was an attempt to give stiffness to

the whole crust while retaining the advantages and
elasticity of the asphalt matrix on the surface. The
photo block is taken from a sample cut out of Cam-
bridge Park-road after ten months' wear, the recon-
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struction being carried out according to this method

:

2 in of the old macadam surface was scarified up,

and it will be seen that the binder has so firmly united

the new stone with the old that 2^ in. of it has come

up with the sample. This road maintains a most

excellent shape, but in my opinion an increased

amount of asphalt surface is desirable to provide

increased resiliency under heavy traffic. Method

No. 6 is intended to meet this disadvantage, and is

the method at present recommended for adoption in

Levton. ...
.

it is only natural, in changing over from an old-

established" system of road construction to an entirely

new method costing more money for initial outlay,

that there should be found some persons ready to raise

the cry of extravagance; but in Leyton, at all events,

the details of the

EXPENDIIUaE

upon this work bear evidence of an appreciable and

permanent economy; while there can be no doiibt

whatever as to the improved quality of the new roads

compared with the old.

The expenditure last year on repairs, scavenging

and watering, after deducting all receipts other than

the amount contributed by the Essex County Council,

was £7,942 for main roads and £10,795 for other roads,

making a total of £18,737, compared with amounts

spent on similar work ten 5'ears ago of £7,365 for main

roads and £9,256 for other roads, or a total of £16,621,

an increase of £2,116; but it must not be overlooked

that the amount paid for labour alone last year was

£9,576, compared with £6,763 ten years ago, an increase

of £2,813; that the mileage of roads now stands at

10 miies of main roads and 57J miles of other roads,

compared with 10 miles of main roads and 48i miles

of other roads at that time, or an increase in the mile-

age of other roads of 18 per cent, and also that the

traffic on certain roads has increased out of all pro-

portion. This is a matter that calls for the com-

mittee's very serious consideration, for, although the

labour has more than increased in proportion to the

increased mileage, it is evident that the expenditure

on materials has most decidedly decreased. During

the past two years the 57 miles of other roads have
been improved by the expenditure of £1,000 per annum
for reconstruction, and the figures go to show that a

real economy would be effected by increasing this

annual expenditure; whereas, on the contrary, owing
to the necessity of meeting heavy burdens from other

sources, the estimate for the expenditure on these

roads for the coming year was cut down by £1,000.

If this amount cannot be saved on the scavenging and
watering it must follow that the work of reconstruc-

tion will suffer, and prove incommensurate to the real

needs of the district.

Waterproofing of Buildings.—The roofs for the

bonded stores at Exeter which are built in the rocks

have proved the efficacy of Pudlo treatment. The
surveyor reports these roofs used to be absolutely

dripping with water, but are now quite watertight

after having been treated with a rendering of cement
incorporated with Pudlo.

The Irish Road Contract System.—At the last

meeting of the Athlone Rural District Council it was
reported that the county surveyor, ilr. C. Mulvanny,
had written complaining of the inefficient manner in

which the public roads were maintained under the

present contract system. As a result, he was abso-

lutely obliged to refuse payment of any kind to two-

thirds of the contractors, and it would be for the
district council to consider whether the contract

system should not be discontinued next year and the

work carried out by direct labour gangs under his

personal supervision, which worked very well in other
parts of the county.

The Demand for Workmen's Cottages.—The surveyor
to the Eognor Urban District Council, Mr. Oswald A.
Bridges, reported recently that the erection of twelve
workmen's cottages in Gravitt's-lane was progressing
very satisfactorily ; three were occupied and three
more would be finished and occupied shortly. He had
received no end of applications for the cottages, and
could let them for double the rent asked. There was
no doubt about it, that class of small cottage was in
very great demand by the working men, many of whom
were unable to obtain a cottage and were living in
two rooms. As regarded the cost, he felt certain that
they would come out well under his estimate, and
he should advise the council to erect another sixteen
as soon as possible.

SEWAGE DISPOSAL AT MANCHESTER.

PROPOSED EXTENSIONS OF DAVYHULME WORKS.

The Manchester Rivers Committee have, we learn

from the Manchester Guardian, prepared a report on
the extension of the sewage works at Davyhulme, at

an estimated cost of £139,000. Provision, they say,

has to be made at Davj-hulme at present for fully

treating a total of 27,157,000 gallons per twenty-four

hours, or 45 gallons per head per day of the present

population; 24,150,000 gallons can be treated on the

present 46 acres of primary beds. If the 26f acres of

storm beds are made equal in depth to the primary
beds—as can be readily done—they can deal with a

total volume of 14,043,750 gallons, making a total

amount dealt with by single contact of 33,193,750

gallons, or a dry-weather flow of two-thirds of this

—

viz., 25,462,500, or, approximately, 7,351,500 gallons

more than the present dry-weather flow. At 30 gallons

per head this 7,357,500 gallons dry-weather flow repre-

sents an additional population of nearly 250,000

persons.

The population which might possibly be connected
up in the immediate futuie comprises the following;

Levenshulme and Withington, 78,000; Gorton, 44,000;

Moss Side, 34,000; Middleton, 27,950; Heaton Xorris,

11,240; Cheadle and Gatley, 9,913; Davyhulme Parish,

2,000 ; total, 207,103. By "a slight modification of the

present storm-bed area it will be easily possible to give

single-contact treatment to the sewage from the above
additional population, together with a margin of 42,900

for normal increase of population. If Levenshulme
and Withington continue to be treated at the present

works, this margin is increased by 78,000, making a

total possible addition to the Davyhulme works of a

population of 120,900 persons beyond those which may
possibly be connected to the Manchester sewerage
system in the near future. The problem resolves itself,

therefore, into finding ways and means for the final

treatment of the above-mentioned volume of primary
effluent

—

i.e., a daily dry-weather flow of 25,469,000

gallons from a population of nearly 850,000 persons.

The report contains a long statement on the various
methods of dealing with the sewage, and the recom-
mendations are summarised as follows:—
The Davyhulme works must be brought more into

line with the Local Government Board's requirements,
in order that they may be capable of treating the pre-

sent dry-weather flow, their present capability being
a dry-weather flow of 16,000,000 gallons for first and
second contact treatment. If the above course is

adopted, and the present storm beds used as primary
beds by the addition of 1ft. to the present depth, and
the effluent raised into the existing carrier, then a

total dr\-weather flow equal to 25,000,000 gallons can
receive primary treatment, which is, approximately,
5,000,000 gallons in excess of the present dry-weather
flow, with the addition of the Levenshulme and With-
ington sewage, and is the maximum capability of the
Davyhulme works. In order that the above dry-
weather flow may receive secondary treatment, it will

be advisable to convert the whole of the Bent-lanes
area into percolating fixed spray filters, and to con-
struct humus tanks at the outlets into the Manchester
Ship Canal. The Davyhulme w-orks will then be cap-
;ible of giving complete treatment to a maximum daily
dry-weather flow of 25,000,000 gallons from a popula-
tion of 850,000 persons, or nearly 250,000 persons in
excess of the population now connected to the works.
The Finance Committee, reporting on the proposal

to obtain borrowing powers for carrying out this work,
say that the annual charge upon the rates for interest
and sinking fund on a loan of £189,000, repayable
v.ithin a period of thirty-one years, would amount to

C10,395, equal to a rate of •579d., or, say, almost six-

tenths of a penny in the £. They offer no objection
to the proposed exercise for borrowing powers.

Public Health Law This concise little work* has
been prepared mainly for the use of all concerned in

local government work who may find the larger

books too elaborate. In twenty chapters it covers
the ground sufficiently for its purpose, including
such matters as highways, but omitting rating, elec-

tions, &c. For students it should be of assistance
in preparing for examinations in Public Health
Law, while the practitioner will find its arrange-
ments well suited for easv reference.

—

The Law Time?.

•A Mannal for Municipal and CoQoti- Engineers and Surreyors, Town
Clerks, Clerks to District Councils, and other officers and members of

local aathoriliee. By S. G. Tumer, of the Middle Temple. Barrister-at-
Law, i.a.i.c-i., Ac. London : St. Brida'8 Prefis, Lt<i. Prlc? l.Q«. Cd.
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Institution of iVIunicipai and County Engineers.

MEETING AT HARROGATE.

There was a-large gathering of members of the In-

stitution of Municipal and County Engineers on Satur-

day last at Harrogate. The "season" at the famous

Yorkshire Spa is officially over, but the number of

visitors is still considerable, and the town, as seen

during the week-end, left a pleasant impression on the

many anions the party who made their acquaintance

with' it for the first tune. The hour and a-half allotted

to the ordinary meeting—there was a brief meeting of

the members of the North-Eastern District shortly after

10 o'clock—was mainly taken up with the consideration

of a paper by the borough engineer. Mr. C. E. Rivers.

ASSOC. M.INST. C.E., dealing witii the sewerage and

sewage disposal works and mineral waters and treat-

Mr. C. E. RiVEHS.

tMr. Elvers is a native of Devonshire. lie served his
articles with the late Mr. W. J. W'yatt, surveyor to the
Paignton Local Board from 1889 to 1893. He was then
appointed general engineering assistant to Mr. H. A.
Garrett, borough and harbour engineer of Torquay, and
was chiefly engaged in hai'bour and sea defence works, the
erection of a promenade pier, sewerage and floods pre-
vention works, and in connection with the provision of a
refuse destructor. In 1901 he was appointed deputy borough
surveyor and engineer at Harrogate, and in April, 1911, on
the resignation of the borough engineer, was promoted to
that position. While at Harrogate he has been engaged on
many municipal works of a varied character, including
schemes for the development of the mineral waters and
bathing establishments of the town, extensions of the
sewerage system, extensive private street improvement
works, and a new cemete^'y. Mr. Ilivers is an associate
member of the Institution of Civil Engineers, a professional
associate of the Surveyors' Institution, a member of the
Institution of Municipal and County Engineers, and a fellow
of the lloyal Meteorolo^'ical Society.]

ments of Harrogate, and following lunch, visits were
paid to the corporation's stone-breaking and tar-

macadam works, and to the southern sewage outfall

and disposal works at Spofforth, the journey, which
was made in motor vehicles, providing a trip through
many miles of lovely country. Mr. J. W. Cockrill,

the pre.^ident, occupied the chair at the opening of

the meeting—which was held in the Kursaal—ar.d

there were present Messrs. F. Massie (Wakefield,
chairman of the district), A. E. Collins (Norwich), J. P.
Wakeford (Wakefield, hon. district secretary), C. E.
Rivers (Harrogate), W. J. Steele (Newcastle-on-Tyne),
E. J. Silcock (Leeds), A. Beaumont (East Yorkshire
County), W. Fowlds (Keighley), W. Lancashire (Leeds),

W. Dixon (Leeds), C. Lund (C^leckheaton), A. Rothera
(Liver.=edge), H. P. Foster (Leeds), J. Nuttall (Hunslet),
W. E. F. Burton (Wakefield), L. Ives (Wakefield), A. E,
Loach (Wakefield), J. Saville (Heckmondvvike), T.
Waddington (Hebden Bridge), S. E. Burgess (Middles-
brough), E. Witton Booth (Manchester), C. Stanley
(Manchester), J. P. Spencer (Tynemouth), H. Shilling-
ton (Lurgan), S. M. Senior (York), R. E. Wilson
(Knaresborough), S. Turner (Ashby-de-la-Zouch), E.
Picker (Beverley), F. W. Spurr (York), A. Creer (York),
Leslie Roseveare (South Shields), W.Wellburn (Middle-
ton), 0. C. Smith (Westminster), E. B. Martin (Rother-
ham), A. Barlow (Ripon), W. Metcalfe (Knottingley)

and A. E. Jackson (Southport), members ; S. E. Lowsley
(Harrogate), L. H. Clarke (Harrogate), J. Wilshire
(Harrogate), J. H. Halstead (Knaresborough), B. Ken-
nett (Knaresborough), W. J. Thorp (Harrogate), H.
Riding (Burnley-in-Wliarfedale), G. F. G. Smith (Heb-
den Bridge), T. Mamman (Knaresborough), J. Shep-
herd (Harrogate), S. Stead (Harrogate), J. R. Lee
(Harrogate), J. Chippendale (Harrogate), A. G. Kilner
(Wetherby) and J. T. Grange (Harrogate).

The Mayor (Mr. J. S. Rowntree) said he had great
pleasure in welcoming the institution to Harrogate.
He confessed that he felt ju^t a little nervous in
facing such an audience as that, because his expe-
rience of municipal work during the past six years
had shown him that municipal engineers and sur-
veyors were a set of men with qualifications of a very
special character. They seemed to have to know
practically everything. If the duties which Mr.
Rivers had to perform in Harrogate were typical of
what fell to their lot he was thankful that he was not
a borough engineer himself. It was almost impos-
sible to estimate the influence which they brought
to bear ; matters of the highest importance came
before them for them to deal with and advise upon,
and he realised that he was addressing and welcom-
ing that morning a very important body of men
indeed.

The President (Mr. J. W. Cockrill) proposed, and
Mr. Frank Massie (Wakefield Rural) seconded, the
accordance of a hearty vote of thanks to his Worship
for the kind reception which he had extended to
the members, and this was carried with acclamation.
The minutes of the last meeting of the institution

in the district—held at New-castle-upon-Tyne in May
last—were read and confirmed, and the following
paper then came before the members.

NOTES ON THE SEWERAGE AND SEWAGE
DISPOSAL WORKS AND THE MINERAL WATERS

AND TR1:aTMENTS of HARROGATE.
By C. E. Rivers,

Borough Engineer acd Surveyor.

When the author received an intimation from the
.secretary of the North-Eastern District that the Execu-
tive Committee was desirous of holding a meeting at
Harrogate, he felt that, in order to make it a success,
it would entail rather more time than he could at the
present afford to spend, but rather than disregard the
compliment paid to the town and its representatives,
lie has endeavoured to fall in with the wishes of the
committee.
In lieu of the usual paper on the municipal works

j.;enerally of the town, which entails a great deal of
time and labour in its preparation, and which after
all in many respects are very similar in every town,
the author proposes to confine himself to a description
of ()ne undertaking of great importance to the district
—viz., " Sewerage and Sewage Disposal of Harrogate "

and a brief description of the chief undertaking of the
town,^"The Mineral Waters and Treatments of Harro-
gate." He trusts that the members will pardon the
brevity of the paper, and that the visits of in.spection
will compensate for this shortcoming.
The borough of Harrogate is situated on a high

tableland between the rivers Wharfe and Nidd, in the
West Riding of Yorkshire. It comprises an area of
3,276 acres, with an estimated normal population of
34,000, which during the height of the season is in-
creased to a maximum of about 45,0J0. The number
of inhabited houses is about 7,500. giving an average
number of persons per house. of 4'53, and of 6 during
the season. The rateable value is £269,202 (1912). The
death-rate for 1912 was 9-3 per 1,000. The average
rainfall is 2965 in.

SEWERAGE AND SEWAGE DISPOSAL.

The sewage of the town was formerly treated on
several irrigation farms, the principal of which was a
farm of some 300 acres on the northern boundary of
the borough, and the remainder consisted of five small
farms adjoining various parts of the borough boun-
dary. Owing to the inefficiency of the large farm, due
to the un.suitability of the land by reason "of its clayey
subsoil and proximity to the town, the town council
decided in 1900 to embark on a more efficient method
of .-ewage disposal, and Mr. E. W. Dixon, m.inst.c.e..
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was instructed to prepare a scheme on up-to-date

lines. An excellent site was selected about 6 miles

to the south of the town, midway between the villages

of Spofforth and Ribston, and it was the original in-

tention to gravitate the whole of the sewage to this

point. The borough lies approximately on a ridge

ruunincr east and west, and in order to drain the

northern slope of the town to this site it would have

been necessary to have driven a tunnel to the south

side. There would, however, have been a certain

amount of risk in carrying out this work of endanger-

ing the mineral springs on which Harrogate's pros-

perity depends, and, acting on the advice of an

eminent geologist who had an intimate knowledge of

the district, it was decided to abandon the idea of

draining the northern portion to this site, and to find

a site for the treatment of this section to the north

of the borough. A site was chosen on the borough

boundary adjoining the .river Nidd, and about 2 miles

from the centre of the town.

The greater portion of the district is drained on the

partially separate system. Speaking generally, the

Interior Views, Harrogate Baths.

surface water from the front streets, the gardens and

front portions of the houses is drained into separate

surface-water drains, and the rear portions of the

houses, back yards and back streets are drained into

the sewers.

The southern system of sewerage drains approxi-

mately a normal population of 16,5U0, including that

cjf the parish of Panel (which is under the jurisdiction

of the Knaresborough Rural District Council). Itvaries

in level from 600 ft. to 210 ft. above ordnance datum,

and evolves itself into two main sewers connecting at

Bilton Court, on the Wetherby road, and thence to

the southern disposal works by a 33-in. brick sewer,

with two inverted syphons, with a minimum gradient

of 1 in 933. The level at the outfall is 175 ft. above

ordnance datum.
The northern system drains approximately a nor-

mal population of 18,200, varying in level from 520 ft.

to 205ft., and eventually becoming a sewer of 30in.

diameter, with a minimum gradient of 1 in 1,000. The

level of the outfall is 202' 6 ft. above ordnance datum.

A number of storm overflows are provided on each
system, which are fixed at six times the estimated
maximum dry-weather flow.

The majority of the manholes in the town are fitted

with sealed covers, and ventilation is provided by
means of about 110 standard ventilating shafts 30 ft.

and 40 ft. in height, but where they would be objec-

tionable on account of the height of the surrounding
buildings, or for other reasons, Webb's patent venti-

lating lamps are erected.
Harrogate being a seasonal town, with a fluctuating

population, the dry-weather flow of the sewage varies
considerably at each works, the flow to the southern
works varying from 650,000 to 730,000 gallons per
twenty-four hours, and to the northern works from
750,000 to 920,000 gallons per twenty-four hours. Dur-
ing the census of 1911 there happened to be a dry
period, and this gave an opportunity of arriving at

the dry-weather flow per twenty-four hours per head
of the population, which worked out at about 42

gallons. 'This is somewhat in excess of the water con-
sumption, which is estimated at 35 gallons per head
per diem.

The site upon which the southern outfall works have
been constructed has an area of 74 acres. The soil is

of a light, friable character, overlying magnesium
limestone, and is excellent for effluent irrigation—in

fact, in a dry period it has absorbed the greater part
of the effluent, only about 20 per cent reaching the
Crimple, a tributary of the river Wharfe, into which
the effluent sewer discharges.

The sewage, on first entering the works, flows

through a detritus chamber provided with a sloping
floor for the deposition of the mineral matter and
arosser solids; this chamber is in duplicate for cleans-

ing purposes. Between the outfall sewer and the

detritus chamber is a fixed weir, over which all the
sewage exceeding in volume three times the dry-

weather flow passes on to a storm-water irrigation area
of about llA acres. This area is underdrained to a

depth of 4ft., the drains discharging eventually into

the main effluent sewer. From the detritus chambers
the sewage flows through distributing channels to

four continuous-flow tanks, which have a capacity of

200,000 gallons each. These tanks have a depth of

7 ft. to top water level, and each tank is provided with
three inlets and outlets submerged 3 ft. 6 in. Only two
of these tanks are being worked at the present time,

as it is found that the best tank effluent is produced
under these conditions, due, no doubt, to the sewage
arriving at the works in a partially septic state owing
to its long transit from the town and its passage
through about a mile of inverted syphons. The tank
effluent passes into three measuring and dosing
chambers provided with recording gear and Candy-
Whittaker syphonic dosing valves. The percolating
filters—five in number—have a diameter of 108ft. each,

and a depth of filtering medium of 6ft. Sin. The beds
are dosed intermittently at the rate of about 1 gallon

per super, yard of area per dose, and are treating a
maximum dry-weather flow at the rate of 70 gallons

per cubic yard per twenty-four hours. The distri-

butors are of the Candy-Whittaker buoyant type fitted

with mercury seals. i?he walls are of slag built dry.

with a batter of 1 in 4. The medium is coarse in

character, graded from 5in. to IJin.; two of the beds
are of hard burnt furnace clinker, two of old slag from
the Middlesbrough district, and the fifth a mixture
of the two materials. The medium shows no signs of

disintegration, and no trouble has been experienced

with pooling or clogging. The fly nuisance, however,
exists, but has not been excessive. From the filters

the effluent passes into a set of humus tanks, and
thence by carriers to the irrigation area of about 50

acres.

With the exception of one or two points this irriga-

tion area is not underdrained, but an intercepting

effluent sewer is laid along its lowest levels with half-

jointed pipes at an average depth of 4 ft. The final

effluent is discharged into the Crimple at a point J

mile from the works.

About 7 acres of arable land are reserved for the

disposal of the sludge, the sludge problem at these

works up to the present time being a fairly easy

matter. The tanks are sludged out five times per

annum. The supernatant water is not decanted, and

the whole contents of a tank are gravitated to and
carefully irrigated on this area. This particular area

of land has been used for this purpose since 1905, and
at the present time shows no signs of being overdosed.

The crops usually raised are mangolds and turnips,

and are of excellent quality.

A manager's house, together with stabling, &c., is
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erected on the site, and the total cost of the works
-was £22,000. The cost of administration is low,

amounting to £200 per annum.
The sit« of the northern outfall works has an area

of 53 acres. The works and treatment are very similar

to that at the southern works, and varies chiefly in

the treatment of the storm water and the disposal of

the sludge. The storm water—all sewage exceeding
three times and under six times the dry-weather flow

—is conducted to either or both of two stand-by sedi-

mentation tanks, which are connected to a rectangular
percolating filter bed 4ft. 6 in. in depth, the effluent

from which is discharged direct into the stream. The
sludge from the whole of the tanks is gravitated into

a sludge well, and is then pumped on to high-level

land into a number of shallow lagoons. These lagoons
are constructed on a bed of hard furnace clinker about
15in. in depth, covered with a layer of fine clinker

breeze. The lagoons are then filled with a depth of

9in. of sludge, which in a week of ordinary dry
weather is reduced to about 4 in., and is then removed
and disposed of to the neighbouring farmers, who are
now beginning to appreciate its value for manurial
purpcses. Tlie liquid draining from the lagooned
.sludge is gravitated back into the main sewer. The
power for pumping purposes is derived from the Oak
Beck, a stream passing through the works, which re-

ceives the greater portion of the final effluent. Prior
to the sludge being valved off from the tanks, the
.supernatant water is decanted by means of a syphon,
and is treated on the storm-water filter.

The following is a recent analysis of samples of

.sewage and effluents from the southern works made
by the staff of the West Riding Rivers Board, and
kindly supplied by Dr. Maclean Wilson. The samples
of crude sewage were taken half-hourly for twenty-
four hours, and mixed proportionately to the flow,

and the samples of the effluents were taken every three
lionrs during the same period.

the waters for bathing purposes are conserved in under-
ground tanks having a storage capacity of 1,100,000
gallons, and so constructed that all contact with the
air is avoided and the properties of the waters are
preserved.
Naturally, great care is taken by the corporation

to prevent any damage to the water-bearing strata,
which at various points is within a foot or two of

the surface, and powers have been acquired to prevent
any excavation be.ng made within 600 yds. of the Old
Sulphur Well without the consent of the corporation.
In all cases where such excavation is permitted the
work is closely watched and inspected, and wherever
there are signs that the sulphur shale is being ap-
proached the excavation is immediately stopped.
The corporation are now making a fresh survey of

the mineral springs, and a complete general investi-

gation into the constitution of each of the e ghty-seven
springs is being conducted by Prof. Smithells, of the
Leeds University, assisted by his colleagues, and he
has ascertained that we draw about 17 tons of solids

per annum from the Old Sulphur Well alone, and this
particular spring is not only radio-active, but actually
contains radium.
The treatments of Harrogate are given at four cor-

poration establishments—The Royal, Victoria, Prince
of Wales and Harlow Car Baths—and, in addition, a
spacious hall adjoining the Crescent Gardens has been
recently equipped for the Mechano-Therapeutic De-
partment, and includes all the latest devices and appa-
ratus for medical gymnastics.
The principal of the establishments is the Royal

Baths, an imposing building situated in Low Harro-
gate, which was erected in 1897 at a cost of £120,000,
and since that date several additions have been made
at a further cost of £20,000; The internal arrange-
ments are lavish and luxurious, and all so economi-
cally planned from an administrative point of view
that the bath rooms can be fully occupied throughout

Crude Sewage. Tank Effluent.
Fiiter Effluent after

Humus Pit.
Final Effluent.

PHTSICAi ChAEACTEEISIICS -

liquid Turbid dirty grey Tnrbid brownish grey Clear Clear
Sediment Some dark grey Some dark grey ^mall b-ownisb grey Verv small greyish
Odour Sewage Sewage* Slightly eirthy Slisht

Beaction Slightly allialine Very slight alkaline Very slight alkaline Slight alkaline

BtsuLTS OF Analysis—

Total Solids 78 3 5tl-l 58-2 «g:t]Ash

SolirtB in suspension (dried at 100° C.) 25-9 9-5 1-2 —
Ash C-2 1-4 0-6 —

Solids in solution (dried at lOO=C.) 60-4 4fl-6 S7-0 —
Asli 27-9 28-0 28-0 —

Chlorides in terms of Sodium Chloride ... 117 11-0 97n 8-25

Ammoiiiacal Nitrogen 4-130 4-04 0-010 0-107
0-496 0-25 o-.as 0-0U9
1-426 0-44 0-099 0-0-^2

Nitl-ic „ from Nitrates NU NU 2-67 i-;4

Oxygen absorbed in 4 hours at 26 T'C. 549 3-06 0-49 0(8
Hardntsa (in terms of CaCo3)'. Total 38-8 22-1 18-3 36-0

All results are in parts per 100,000.

THE MINERAL WATERS AND TREATMENTS.

The mineral waters of Harrogate are derived from
eighty-seven known springs, no two of which are

exactly of the same character, and of which sixteen
are used for internal administration and the remainder
devoted to bathing purposes. The whole of these are

now the i^roperty of the corporation, the acquisition of

seven during the last twelve months giving the cor-

jjoration the control of the whole of the mineral
springs in the district. The waters may roughly be
divided into two groups—namely, sulphur waters and
iron waters—and, generally speaking, the former are
purgatives or diuretics and the latter tonics. Owing,
however, to their varying constituents and strengths,

they are applicable to a wide range of diseases, making
it possible for the treatments which are given at the
various Continental spas to be given quite as efficiently

at Harrogate. The waters are naturally cold, but
several of the sulphur waters are heated for internal
consumption in specially constructed calorifiers. The
most notable of the drinking waters is from the Old
Sulphur Well situated beneatli the octagonal building
in Low Harrogate, known as the Royal Pump Room,
and it is served direct from its source to those persons
taking it. On many occasions, from this pump room
alone, no fewer than 2,700 glasses of water have been
served before breakfast.
While the drinking waters are delivered to the

several pump rooms fresh and direct from the springs.

the day, the proportion of dressing accommodation
to each bathroom being so arranged that each patient
has ample time to undress and dress in comfort. In
addition to the bath and dressing rooms thei-e is a
Central Hall, in which several of the drinking waters
are served, together with the Winter Gardens, used
by patients for cooling purposes, waiting and reading
rooms, a cafe and an information bureau. In all there
are sixty different treatments administered in this
establishment, varying from the ordinary sulphur
water bath to the latest electrical treatment.
The Victoria Baths was originally the principal

bathing establishment of the town, and was erected in
1871 on a site opposite to the present Royal Baths.
Although not so lavishly furnished as the now prin-
cipal establishment, the Victoria Baths are adapted
to all modern requirements, and the treatments are as
efficiently administered as in the other building.

The Prince of Wales Baths are situated at Starbeck,
in close proximity to several springs of an alkaline
sulphur water, and in addition to the ordinary immer-
sion baths there is a swimming bath supplied with
mild sulphur water.

The principal treatments are, of course, those in
which the sulphur water is used, and on which the
reputation of Harrogate has been built. There are
two distinct varieties—saline sulpliur and alkaline
sulphur water. The former is used chiefly in cases
of gout, rheumatism and disorders of the liver, while
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the latter is chiefly employed in skin diseases. The

usual treatment is given in full-length immersion

baths, but the water is also used for intestinal douches

(for treatment of muco-colitis, chronic constipation,

appendicitis, and other diseases of the bowels), for

nasal douches and throat sprays, in conjunction also

with peat, and also prior to inunction treatments.

One of the alkaline waters (the Beckwith) is also

charged with electric currents in certain cases of

atrophy and general debility.

In addition to the sulphur water treatments there

are the various forms of douches, massages, vapour

baths, inhalation, baths of carbonic acid gas, oxygen,

brine, pine and peat, Turkish baths, and innumerable

forms of electrical treatments. Included in the latter

are some special forms of hot air and radiant heat and

lisht treatments. There is also a complete installation

of X-ray apparatus for diagnostic purposes. One of

the latest installations is a series of medico-mechani-

ral appliances for the carrying out of physical thera-

peutics in its many forms, for the curing of deformi-

ties of the body, and for the after-treatment of sprains,

lameness. &c.

The foregoing is a very brief description _ of the

waters and treatments of Harrogate, the majority of

which the members will have an opportunity of in-

specting at the Royal Baths. Long experience has

proved their beneficial effect, and there is no doubt

that any disease amenable to hydro-therapeutic

measures can be efficiently treated. In addition, the

bracing atmosphere and low humidity form a valuable

auxiliary to the cure.

DISCUSSION OF MR. RIVERS' PAPER.

Mr. A. E. Collins (Norwich), moving a vote of

thanks to Mr. Rivers for his paper, called attention

to what he described as a very considerable defect.

The majority of the papers at those meetings were

largely descriptive of local works, and contained

information which the members could get by simply

looking up the statistics of the towns they visited.

They wanted at those meetings to discuss practical

difficulties connected with their work. They learned

something from those, and he should be glad if they

could try and keep that in mind, and not have so

many papers dealing with local matters. Mr. Rivers

had apologised for bringing forward what was an

interesting subject to him (the speaker)—the baths

and mineral waters of that town. In most places

where there were baths and mineral waters there

was great difficulty encountered in resisting the

chemical action of the water on the pipes. He should

like to know whether Mr. Rivers had met with that

difficulty in Harrogate, and if so, whether he would
tell them what the difficulties were, and how he had
sought to overcome them.

Mr. E. B. Martin- (Rotherham) seconded the vote

of thanks. He observed that all of them had diffi-

culties at times, and if these were specifically men-
tioned in papers submitted at their meetings they

would gain more than by discussing papers which
very often were descriptive of works absolutely

normal in their character, and which were put down
in almost every town in the country.

Mr. W. E. F. Burton (Wakefield) said he would be
glad to have some more information about the
mineral waters. So far as for apologising for that

part of the paper, that was, to his mind, the most
important portion. In alluding to the fact that the
corporation were now making a fresh survey of the
mineral springs, Mr. Rivers spoke of eighty-seven
"known" springs, inferring that there were other
springs in the locality not known. He would be
glad of some information as to how these springs
were collected together. Were each of these spring..^

all different in their analyses, brought to the pump-
room separately, and all labelled ? And in the case
of the large underground tanks, were the contents of

those a sort of composition of the whole of those
waters ? He would also like to know how the springs
yielded during the year; did the dry seasons affect

them during the year, and were any difficulties ex-
lierienced in conveying this class of water ? Could
Mr. Rivers at the same time give some idea of the
geological formation which caused these springs; he
understood they v.ere thrown out by the outcrop of
the shale, which was the overlying strata.

Mr. E. .1. SiLCOCK (Westminster) said that, judging
of the results of the sewage disposal works from the
analytical tables in the paper, the town of Harro-

gate, the designer of the works, Mr. E. W. Dixon,

and Mr. Rivers were to be congratulated upon the

very excellent results produced. Apparently Harro-

gate was well situated for dealing with its sewage

problem in one respect—that it was situate on the

top of a hill. And though it had a fall in two direc-

tions and two watershed areas, it was quite capable

of being drained satisfactorily to sites where the

sewage could be taken by gravitation. That was a

great advantage which was not possessed by a good

many towns. It was certainly a most unique posi-

tion that sewage works and the idea of tunnelling

be abandoned by the fear that the tunnel would pos-

sibly interfere with and endanger the mineral springs

which were so valuable an asset to the town. He
should say that no engineer had been faced with
that difficulty before. It was a unique experience.

With regard to sewage disposal works, the criticism

which one would offer wonld be that the site of the

southern works appeared to be an exceedingly good
one, that it was of such an alisorbent nature that it

took up about 80 per cent of the effluent. One would
be interested to know where that water goes, and
where it comes to light again. The magnesian lime-

stone which was the strata was very much fissured,

and probably the effluent did not get very much
purification after it went into the ground. This was
not apparently a matter of very much importance,
because the work of purification done by the bac-

teria filters was very efficient, and the effluent before

its discharge on to the land was in a very high state

of purification. The sewage was not a very strong

one, and obviously could not be when the town pro-,

duced 42 gallons per head per day. There was no
trade effluent; it was a purely domestic sewage. In
spite of that fact the works were made of a very
efficient character, and the size of the bacterial filters

had been designed so that they were well on the top
of their work, which undoubtedly accounted for the

first-rate effluent obtained from them. The drawings
showed that the bacterial filters were constructed
with walls of rough, dry slag, well sloped. He
thought, as a matter of economy, that there was but
little saving in adopting that method of construction.
The filters were not such a permanent engineering
work as engineers as a rule liked to see, and espe-
cially when they were going to submit them to the
inspection of a Local Government Board engineer
and ask for a loan for thirty years, that form of con-
struction was hardly so permanent as one would ex-

l^ect to see in works carried out under loan for that
period. The material used in the bacteria beds was
rather on the large size, but he thought that was
an advantage, and especially so where the land treat-

ment was a.dopted for the final process. Undoubtedly
the larger material would be less likely to clog up
the beds with the suspended matter in the sewage
than the smaller grades which were often adopted
in works of this character. The author said that
there were four tanks, and they got the best tank
effluent by using only two tanks, and, seeing that
these two tanks were equal to two-thirds of the dry-
weather flow in ordinary times, he was not surprised
that that was the result. On the outfall sewer on the
southern districts there were two syphons, one of half
and the other of one-third of a mile. Consequently
there was a good deal of sewage constantly stored
in those syphons, and that added to the capacity of

the tanks, which was equal to two-thirds of the dry-
weather flow, ought to give sufficient storage for a
sewage of that character, and the remaining tanks
would be useful when there was a much larger popu-
lation in the height of the season,

Mr, G, A. Hart (Leeds) said he would like to add
his thanks to Mr. Rivers for the opportunity he had
given them of both inspecting and having some par-
ticulars of the admirable sewage works which Harro-
gate had installed. He had had the opportunity of
leing taken over the northern outfall works by Mr.
Dixon. With regard to the detailed cost of the works
—which, he presumed, were the sewage disposal works
alone—of the £22,000, he was not quite clear whether
that referred to both the northern and southern outfall.

If it referred to both works it v.ould appear that for

a population of 45,000 there had been expended on
sewage disposal works a sum equal to 10s. per
head of the population, and assumming that
£1.50 per acre had been paid for the land, which
amounted to 120 acres, it gave a total cost of .S39,000.

That appeared to be a very low cost indeed, and if

that was correct, or anything like correct, Harrogate
was to be sincerely consratulated, and the engineer
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equally so on being able to carry out a sewage dis-

posal scheme at that cost. He should have estimated
the outlay on the sewage flow basis, which, after all,

was the only correct method of computation, and
assuming this was a weak sewage with, _yerhaps, a
rather high suspended matter, at £39,000, a difference
of 50 per cent. He would like to know whether the
land had been excluded, and £22,000 was the total cost
of both outfalls, ilr. Rivers referred to the fly nui-
sance, and he wovild like to know whether that had
become an accentuated nuisance in connection with
the works. There were several cases where this fly

nuisance had become a formidable trouble. Did Mr.
Eivers attribute the fly Jiuisance to the nature of the
walling of the percolating filters ? He had a feeling

tliat the nuisance was very largely due to the natvire

of the walling of rough slag, which gave crevices for

these creatures to lay their larvae. He knew cases
in which this fly nuisance had been relieved by the
application of a weak solution of calcium chloride.

Mr. F. Massie (Wakefield) said the portion of the
paper dealing with the mineral waters was very in-

teresting to him. He remembered, untortun-itely,
being a patient there thirty years ago, when the
system of treatment was by no means so perfect as it

was to-day. He agreed with what had been said that
while surveyors in whose towns meetings were held
were put to a good deal of trouble in preparing papers,
a good deal of the local information often given was
useless for the members who attended.

Mr. J. P. Wakeford (Wakefield) said he felt, as a

former official of the Harrogate Corporation, he should
like to thank Mr. Rivers for his admirable paper, and
to congratulate him on the excellent work he did there,
and also to congratulate the town on being able to

avail itself of Mr. Rivers' services. The sewerage and
sewage disposal works had been designed by his
former chief, Mr. Ed. Wilson Dixon, and he had no
hesitation in saying that he had never known works
more thoroughly and scientifically carried out. He
noticed that Mr. Rivers said that the greater portion
of the town was drained on the partially separate
system. Could he tell them whether he had power
to make the owners of houses provide dual drains for

rain water and sewage, and whether he had this power
by by-laws or not ? With regard to distribution on
the filter beds, he was personally opposed to mechani-
cal appliances, not because he considered them in-

effective, but because of their first cost and the ex-
pense in upkeep. He had proved that perfectly satis-

factory distribution could be obtained by a fine surface
layer to a depth of about 6 in., the sewage being led
on to the filter in half pipes and thence through short
pipes with double spigots butt-jointed at intervals of

about 3ft. apart. This system of distribution was
exceedingly cheap, but it, of course, necessitated the
filter being graded or gradually tapered from coarse
material at the bottom to fine at the top, and the
great secret was to keep the top distributing layer
entirely free from dust, and to grade it so that it was
of the proper size for the particular sewage which was
to be placed upon it. Probably this method was not
so perfect as revolving distributors, but it had the
advantage of being cheap and costing nothing in up-
keep, except a small amount of labour in forking the
top layer from time to time, and, personally, he should
prefer to spend his money on a slightly increased area
of filtering media than instal costly mechanical appli-
ances which cost a lot to keep in repair and were com-
pletely worn out in a comparatively short time. Mr.
Rivers seemed to be fortunate with regard to his sludge
disposal, and 7 acres of land appeared to him to be a
small area to devote to this purpose. He had found

the best method of sludge disposal to be burying in
trenches. The trenches were cut 3ft. wide and 12 in.
deep, with a 4-ft. space between, and the sludge, 9;j

per cent water, was pumped into them. The soil re-
moved from the trenches was piled up in the 4-ft.

space, and when the sludge was sufficiently dry was
drawn back. No nuisance whatever existed at Wake-
field with this system, but the original method of
placing in lagoons was extremely objectionable from
the point of view of smell. The great secret of sludge
trenching was to cut the trenches well in advance, so
that the sides and bottom might become aerated before
filling. This system had been in operation in Wake-
field for the past three years, and was entirely suc-
cessful even with a clayey subsoil. In fact, if it acted
at Wakefield it would act anywhere. The figure Mr.
Rivers gave for administration—£200 per annum

—

made one somewhat envious. He wished he could
maintain the works under his control for anything
approaching that figure.

Mr. Rivers, in reply, said, as regards Mr. Collins'
question, that in years past they had experienced con-
siderable difficulty with the pipes conveying the
mineral waters, but they had now a special pipe which
they found resisted the action of the sulphur and other
waters. (Mr. Collins : Tin lined ?) Yes. As to the
investigations which were being carried out by Prof.
Smithells, he had no information which he could state
publicly. The whole of the springs were separately
numbered and connected to the underground tanks,
of which there were between twenty and twenty-five.
The springs, so far as they were able to tell, varied
very little in yield. He had gauged the chief sulphur
spring, and could find no variation during any .part
of the year. As to the absorption of effluent at the
southern outfall works, in regard to which Mr. Sil-

cock had put an inquiry, the information he had given
was obtained during a very dry period in the summer
of 1911. The amount evaporated he v>-ould not like
to say, but the amount going into the river Crimple
was only about one-fifth of what they were dealing
with at that time, so that the remaining four-fifths

was either absorbed or evaporated. In constructing
the walls of the filters of dry rubble slag, the chief
object they had in view was aeration. In any case
they were as good to-day as when they were erected,
and looked likely to last for another twenty years at
least. As to cost, the cost he gave was that of the
southern works only, so that Mr. Hart's assumption
as to what the works should have cost was about right.

Tlie fly nuisance was not accentuated yet; the flies

were to be found chiefly on the surface of the beds
and not on the sides. No steps had been taken to

deal with the flies; in fact, they rather thought they
might interfere with the efficiency of the beds if they
tried anything of the kind.
The vote of thanks to Mr. Rivers was carried

unanimously.

The Royal Baths were subsequently inspected by
the members, over an hour being spent in touring the
extensive buildings and in listening to explanations
given of the various treatments administered in the
establishment.
Lunch was partaken of at the G-eorge Hotel, and the

remainder of the afternoon was devoted to visits.

The members were afterwards entertained to tea at

the Kursaal, the hospitality of the corporation being
acknowledged in a vote of thanks proposed by Mr.
Frank Massie, seconded by Mr. W. J. Steele. The
thanks of the meeting were also accorded to Mr. Rivers
for his work in connection with the arrangement of

the meeting.

TOWN PLANNING CONFERENCE AT GREAT YARMOUTH.
(Coaclusloa.)

In the following paper, which was among those
discussed at the recent Town Planning Conference
at Great Yarmouth, the author is dealing with th^
scheme as submitted, to the Local Government Board,
and in so far as he refers to details they must not be
regarded as finally settled. The details are subject
to any modification which the board may make before
giving its approval.

A GENERAL DESCRIPTION OF THE RUISLIP-
NORTHWOOD URBAN DISTRICT COUNCIL'S

TOWN PLANNING SCHEME.
By W. Lotris Carr,
Engineer and Surveyor.

Since the author had the honour of reading a paper

on "Town Planning in Urban Areas" at the annual
conference held at West Bromwich in July, 1911, the

council's scheme has developed rapidly. The scheme
has been submitted for approval to the Local Govern-
ment Board, together with all the necessary plan?
and particulars required in Articles XIV. to XXII.
of the Procedure Regulations of May, 1910. In May
last the Local Government Board held an inquiry
lasting over four days, and the author's council are

now waiting for the board's sanction, with such
modifications as they think fit.

The following brief particulars of the district will

be useful to readers of this paper, as they give the
area that has been town planned and the areas not
dealt with by the scheme:—
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Area of whole di stric t

,, town plannuig ticbeme

uith

'
5,690

atsiile authority) ... 60 i

n the bonndaries of the
,750

',', excluded portioi.,

towu plaunin? pchemu -"
Population last census, 6.217.

KnteaWe value for poor rate, io6.:.io. v * „*
Amount in the £ of rat«s : Poor rate, 3s. 6d. ;

general distnct

rate, 39. lOd.

Application to the board was made on January 16,

1911, to authorise the council to prepare a town

planning scheme, and their sanction to this was re-

ceived on March 20, 1911. It is sometimes sugge.sted

that this first stage should Vio unnecessary, and that

a self-respecting authority should be allowed to pre-

pare a scheme'" without asking for permission, but

when it is considered that in the case referred to no

owner in the area has been able to do anything to

contravene this scheme between January 16, 1911,

and the present time, notwithstanding that tlie

.scheme is not yet finally approved, the desirability

of the preliminary stage in the interest of the ov.-ners

may be appreciated. An authority wants the power

to prevent contraventions of its scheme even while

it is making it. but the question is whether it could

reasonably expect to retain that power if it had the

other power to prepare a scheme without a public

inquiry or the Local Government Board's perniis-

.sion. 'since this period all the council's energies

liave been exerted in fornnilating the best scheme

possible for the district, with what results the author

will endeavour to explain to you in this paper, espe-

cially dealing with those subjects appertaining to

the work of a surveyor. . . .

DF.riNTTTONS.

Under definitions it is interesting to note that the

Kuislip-Northwood Council are to be the responsible

authority for administering the scheme for so much
of the area as is comprised witliin tlieir district, and

the Watford Council for sn much of the area as is

comprised Avithin the rural district of Watford. This

arrangement was agreed to after conferences with

the Watford Council, at which the Buislip-Nortb-

wood representatives stated their views as to what

they considered desirable in the way of new streets,

building line, and the limitation of the number nf

buildings to the acre. At the first inquiry the Wat-
ford Council opposed the Ruislip-Northwood Council's

application for the preparation of a scheme which

included a portion of their area, but they were un-

successful in satisfying the board that such jiortion

should be excluded. In view of the satisfactory

agreement made between these councils, it, seems to

the author that no council ought to be afraid of in-

cluding an area outside their district, if such n

mcasiire is cons'dercd essential to a scheme.

STREETS,

(o) X'lr slrrrl.^ and sr/irnnx of (hrrjnpmi nt

.

In this scheme over eighty new streets are t-hown

nn map N". -3. First in importance is a street 60 ft.

in width running from cuf-i to west right across the

district; it connects up the Edgware-road leading out
of London with a road leading to Uxbridge and the

-Metropoli.s again. Thi.s street was originally shown
on previous maps as 80 ft. in width, as it was con-

fidently anticipated that a substantial grant in aid

for the acquisitio7i of tlic additional land over 40 ft.

would be obtained from the Koad Board. When,
however, the comicil a])])roachcd the Boad Boanl,
their chairman camo down to view the position of

this street, and, while agreeing to the positiiui and
desirability of such street, he stated that the Boad
Board were unable to make a grant to assist the
council in securing for the country an arterial road.
This was one of the most disaiiiiointing features of

the scheme, and it nuiy be said that the coimcil feel

very strongly that pressure should be brought to bear
on the Road Board to assist sucli a sclieme as that
of Buislip-Northwood. The second important ques-
tion in regard to the lay out of tlic streets was (he
100-ft. wide street forming part of the proposed
" Western .\veTnic," which was to run across the
south-westerly part of the district. Sir II. Jekyll,

of the traffic branch of the Board of Trade, was in-

terviewed as to this street, but unfortunately this

body have no power to spend or grant any money to

assist authorities in obtaining the land required for

such a street, so the council had again reluctantly
to drop this proposal, as the.v felt they coidd not
throw the i)robabU' extra cost of this street on the
ratepayers. It is chviously impossible for local

authorities to incur the cost of main arterial roads

which are for national rather than purely local pur-

poses. The futility of the Boad Board and the Traffic

Branch of the Board of Trade to do anything to

help in the making of such main arteries raises a

question of national importance which it is our duty

to consider.
Consideration was next given to the best method of

connecting up existing highways, railway stations,

highways in adjoining authorities' district, and the

new streets shown on the map. Street No. 19 is

60 ft. in width, and runs practically north and south

through the centre of the district, and is nearly 4

miles in length. It will probably be found desirable

in nearly every scheme to allow for a certain amount
of deviation in the position of new streets, but the

board may not consent to allow deviation without

their consent being obtained in each case. The
gradients of the streets shown on the map have been
carefully considered, and, where difficult to decide,

levels have been taken. In the scheme it is pro-

vided that no owner shall be required to incur any
greater expense in the execution of street works than

he would have been required to incur if the new
street had been of a width of 40 ft.; any greater ex-

pense incurred in .such street works shall be borne

and paid for by the council. The council may also

lay out with grass margins, streets. &c., any highway
repairable l)y the inhabitants at large, subject to

allowing any person residing in any premises in or

abutting on any street access to and from such
street over such grass margins, &c.

Along a number of the new streets in the area scutli

of the Metropolitan Railway the lines of main outfall

sewers are shown. This area at present has no
.system of drainage, and levels have been taken over

this area. A site for a new sewage farm has also

been decided upon. The above matters are of con-

siderable importance, and will secure a good develop-

ment with no wasteful sewers. As the scheme pro-

gressed the author sent out to the various o'vneis a

tracing showing the sugge.sted new streets, accom-
panied hy a letter asking them for their ob.servations

thereon, and after numerous conferences the position

of the majority of streets shown on the map were
agreed. .A. new idea is juoposed in this scheme by
providing for a carriage road to business premi.ses.

.-c.i that last traffi.e may not be obstructed. . . .

In sectiring 36 miles of streets in positions satisfac-

tory to the council, it has only been necessary for the

authority to incur the estimated cost of £19.335 for

half the cost of such streets as abut on open spaces,

and the necessar.y fencing, and for constructing parts
of streets in excess of 40 ft. In exchange for this cost

lO.") acres of open spaces are to be given free to the

l>uh!ic. A sihcme could be made proportionately

I'beaiier, as it omitted such extensive provision for

"pen spaces.

(/») Wif^rnintfs nf i.ri.<lini/ afrrrls antj orrn ixtiinti yun'h.

Street widcnings and the making of occui)ation roads
into town planninj;- streets require careful considera-
tion, for an occupation road may lieconie an important
connecting link between different parts of the district;

in one case in this scheme a saving of 15 miles is

saved by one of these roads. As to widening existing

highways, it is well to consider that in some cases a

relief road may better be substituted. There may be
at the side of a narrow highway a row of fine trees

ill a hank to remove which would spoil the amenity
of the neiclibomhood. All costs of widenings are to

he borne by the coinicil. . . .

(r) llrln.ml'oii nf hif-lnirs ax to u-i'llli nn-l lon^lrini'ion

of new fIreels.

Short Streets.—It is intended under this scheme to

allow a carriage road not more than 900 ft. in length,
and in which no l)uildings other than dwelling-houses
are proposed to be erected, to have a carriageway of

not le.ss than 16 ft. in width, with two paths, each
Oft. wide, conditionally that turning-jdaees are iiro-

vidcd in such carriageway not exceeding 450 ft. apart,

each of wliich shall have an area of not less than
720ft. and a width of not less than 24 ft.. and the
street shall communicate W'ith a street of not less than
40 ft.. having a carriaj^eway nf 24 ft. Where an owner
.sets apart open space for the benefit of the pidilic.

relaxations in regard to the width an<l la.v-tuit of new
streets arc allowed, subject to this proviso. ... Jt

is ,il.-io provided that, where any street exceeds .'>Ofl.

in width, such extra width may be calcidated in the

area of any ]uece of land set apart for o|>en space. In

the <-asc of streets rotmd quadrangles, the street giving
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access to dwelling-liouses round such quadrangle shall

be not less than 7 ft. in width, if the following con-

ditions are complied with—viz., the total length of

such street shall not exceed 500 ft.; if the street be

less than 200 ft. in length it shall communicate, at

one end at least, and if it be not less than 200 ft. it

shall communicate at each end with a street con-

structed for use as a carriage road, and be not less

than 21 ft. in width, or with a highway having a car-

riageway existing at the date of the approval of this

scheme. . . -

Considerable discussion has arisen on this question

of relaxed by-laws as to the desirability or otherwise

of having such bj'-laws. The author considers that

the hard, unreasonable by-laws of many councils are

totally unnecessary in certain districts. They retard

the development of land, and an owner cannot lay out

bis estate at a low cost if the first outlay is so expen-

sive. It has been argued that if you once relax the

stringent call for materials, &c., in the by-laws, j-ou

will get a badly-made-up road in the first instance

;

against that argument the author suggests that tliis

will not occur, for it must be remembered it is no

good to a builder who wishes to let or, more important

to him still, to sell his property if lie has a bad road

to his houses. A good road can be made without a

larse cost being entailed to comply with many coun-

cil's by-laws. Our by-laws do not require any mate-

rials for road construction, and it is the author's

belief that many more coimcils will adopt similar ones

to ours or allow relaxation of by-laws to developers

on proper lines after they have studied the Town Plan-

ning Act with the advantages that are to be gained

therefrom ; unless these relaxations are allowed, how
are you to reap the many advantages that may b«

gained to the district without expense ? . . .

(e) Vifcrsinu aiul slop2^''"J >'!> "f liiyltvoys.

It will be necessary in nearly every town planning

scheme to divert or stop up existing highways and
footways, even though the substituted highway n]ay

not be " nearer." There are various reasons which
can be given for inserting provisions for a diversion

or stopping up. For instance, the council can give

their approval to a diversion conditionally that the

owner of the land over which such highway passes

gives to the council some return in the way of a new
road or a wider and metalled footway. It may be

found in many cases that a new line of footway would
be more acceptable to the public than an existing one,

owing to its better aspect, i)Osition or drainage. In

another case, on a major part of an existing footway,

a town planning road is contemplated, in wliich case

the small portion of the footway left, not on the line

of the new road, would be no use. Another example
is that, over an open space conveyed to the council,

' there niight be a road for vehicles as well as foot

traffic, the vehicular portion of wliicli it might be de-

sirable to divert. Acrain, in the ca.se of a road on

charity land used for leading timber out of the woods
adjoining, it may be advisable to close it when a town
planning road is substituted near by. All the.^e cases

have actually occurred in connection with our .scheme.

The number of highways and footways proposed to be

diverted or stopped up is twenty-one. . . .

In the case of very long footpaths provision must
lie made for stopping up these footpaths in sections.

It is well known that when development takes place

a number of these footpaths would only be a nuisance,

and would entail the coimcil in a heavy expense in

the upkeep, scavenging and lighting, and more police

supervision would be required. . . .

SPACE ABOUT BUILDINGS.

This important provision is very necessary to assist

in securing space about buildings, and preventing
overcrov/ding in the limitation of the number of build-

ing areas. It is stipulated that the proportion of land

covered by a shop shall not exceed one-half of the

whole area of the curtilage ; the extent of the .shop

shall be measured at a level of 14 ft. above the mean
level of the footway in front thereof. For dwelling-

houses the proportion of land covered by a dwelling-

house shall not exceed one-third the whole area of

the curtilage where such buildings do not exceed one
storey in height and one storey in the roof. In all

other cases of dwelling-houses such proportion of land
shall not exceed one-fourth. Provision has also been
made to secure adequate space at the side of a house,
with the object of obviating the present evil of dark,
ill-ventilated rooms. A clause has also been inserted

to deal with the height of w^indows in lialjitable

rooms.

LIMIT.\TI0N OP THE NUMBER OF BUILDINGS TO THE ACHE.

This is the most complex problem of the day in

connection with town planning. No restriction has
been placed on shops or business premises other than
those contained in the clauses as to " Space about
Buildings." The whole of the area is divided xip into

o-acre units, and all land belonging to the same owner,
and which is comprised within any one of the 5-acre

squares, shall form a land unit. Any land comprised
in any such square or squares not greater than 2 aci-es

may, where such land immediately adjoins other land
belonging to the same owner, be included with, and
shall, together with such other land, form a land unit;

but in no case shall any land be greater than 7 acres

in extent. If an owner sets apart any land for public
or private open space, or for the w'idening of a street

beyond 60 ft., the council shall determine to which
land unit or land units in the same restricted areas
sucli land so set apart shall be added, and the average
r.uniber of buildings to the acre which may be erected
thereon. On no sinale acre of land within a land unit,

excluding streets, shall more than twenty buildings

be erected. . . .

HEIGHT OF BUILDINGS.

Provision has been made for regulating the height
of public buildings, factories and domestic buildings

;

also that where the limitation of buildings to the acre

exceeds eight, no domestic building shall contain more
than two storeys, exclusive of any storey in the roof,

and exclusive of any storey the ceiling of which is

below the mean level of the centre of the street in

front of such building
;
provided that in the case of a

group of houses adjoining, not exceeding six in

number, to maintain the height of all the houses in

such group at the same level such houses may, where
the slope of the street in front thereof renders it neces-

sary, contain three storeys in addition to any storeys

constructed in the roof.

CHAEACTER OF BUILDINGS.

It is essential that suitable provisions be made for

controlling the area and cubic capacity of living-rooms

and bedrooms in small houses. We have inserted the

following:—
No bedroom or other habitable room shall contain

less than 500 cub. ft.

Every dwelling-house shall be provided with a living-

room having a floor area of not less than 144 sq. ft.,

and containing not less than 1,152 cub. ft., and one
bedroom having a floor area of not less than 132 sq. ft.,

aud containing not less than 1,000 cub. ft. No building

or any part thereof .shall be occupied by such a number
of persons as will reduce the air space available for

each person over ten years of age below 500 cub. ft.,

or for each person under that age below 250 cub. ft.

No domestic building shall be constructed for the use

of or be occupied by more than one family, except

in the case of a dwelling-hou.se, or flats, or chambers
sjiecially planned for the purpose, and every person
who shall intend to erect or alter an existing building

shall, liefore conunencing, deliver to the council a

.statement declaring what such building is intended

to be constructed for the use of or occupied by more
than one family. I'^xternal elevations is a question of

much importance, but a difficult matter to deal with;

there is no denying tb.e value of a clause of this kind,

so that an authority may control the elevations of

the various building plans submitted to them. We
jiroposc to refer any unsatisfactory design, undue repe-

tition, or the materials intended to be used, or other-

wise, to a con.sulting architect, who shall be a Fellow
of the Royal Institute of British Architects, and, after

reasonable alterations are made, the owner shall

amend his plans accordingly. . . .

COST or PREPARING THE SCHEME.

To the Local Govei-nment Board's first iiinuiry

ecoiid inquiry
November, 1**10

To the Local Governmeiit Board
May, 1913

£161

£330 £500

GENERALLY.

Since January, 1911, to May, 1913, the following

buildings have been erected and estates laid out:—
] 42 buildings
156
11 estates

Inside to^vn planning
Outside ,, ,,

Inside „ ,.

(but i rban district)

And since 1909 over 8 miles of soil sewers have been

laid, mostly in the town planning area. It is quite

clear from the above that town planning has not re-

tarded the development of the district.

Having now completed the description of the

scheme, the author would point out to you in what
particulars we were at fault. In practically every
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case where we omitted land from the scheme we have
,

found it desirable that it should have been included.
,

In ore case it spoiled the position of an important
[

new road, in other cases we could not obtain the de-
I

qired limit of numbers of buildings to the acTe, or a

satisfactorv building line. The colours on the map

in a few cases clashed, and were rather indistinct in

definins the area of limitation and open spaces.

In conclusion the author wishes to specially

draw attention to the following matters, to

which he would be pleased to have criticisms

and suggestions: (l~l Streets, relaxation of by-

laws and lav-out: (2) carriage road to business

premises; (3) limits of deviation for new streets;

(4) footwavs diverted in sections; (5) building hnes;

(6) space about buildings : (T") limitation of the number

of buildinss to the acre; (8) provision of shopping

centres; (9) character of buildings; (10) height of

fences. If bv this paper the author has assisted hi?

brother surveyors, he will feel that the time and

thought given in preparing it has not been wasted.

DISCUSSION OF HrR. LOUIS CAKE'S PAPEE.

Mr A E. Collins (Norwich) proposed a vote of

thanks to Mr. Carr for his paper. At the same time

he said he would like to ask a question. With regard

to the relaxation of by-laws, he proposed 14 ft., 16 ft.,

or 18 ft. as to carriaeewavs. What was the advan-

tage of giving 2 ft. extra? He quite agreed with

16 ft., but he disagreed with 14 ft. He thought 16 ft.

ought to be the absolute minimum. With 16 ft. two

ordinary vehicles could pass quite comfortably, but

14 ft. was not wide enough, and if they put on the

other 2 ft. they would get no advantage at all from it.

Mr. A. E. Prescott (Eastbourne") seconded, and

said he did not quite understand with regard to the

construction of the roads whether the district council

allowed roads to be laid out in such a manner as

not to comply with any by-laws at all. For instance,

were there no by-lav.-s ordering that the road to be

laid out should be kerbed and channelled and

metalled? Mr. Carr spoke of "less expenses. &c."

He could quite understand that, but he could not

understand the construction of the roads. Obviously

it was going to cost more for maintenance in the long

run. With regard to the question of scavenging, &c..

Mr. Carr said that, in his opinion, the by-laws now

in force in many districts were too stringent. In his

opinion, in dealing with builders, they could not be

too stringent. Unless the by-laws were properly

carried out they could not have good roads.

Mr. J. A. Webb (Hendon) said he knew quite well

they included an area of an adjoining authority of

another county in their scheme. There was reference

to agreements entered into after conference v.ith

those authorities. Could he without committing

himself in any way give the members some idea of

what those agreements consist of ?

Mr. G. Whtatt (Great Grimsbyl said he quite

agreed with the author of the paper as to the futility

of the Eoad Board. He did not know whether the

council of the institution could approach the Eoad
Board to disburse their money a little less parsi-

moniously. Until this year no county borough had
got anything at all. The money had all gone to the

counties. If the council of the institution had not

considered the question of approaching the Eoad
Board with regard to the money being disbursed a

little more liberally, he would move a resolution on

the point.

]\Ir. Norman Scorgie (Hackney) congratulated the

author upon this paper, but . he agreed with Mr.
Prescott as to the relaxation of by-laws and the

making up of roads in a somewhat inferior condi-

tion. This appeared to raise the old question of

municipal trading over again—when they wanted to

do something themselves they wanted some relaxa-

tion, which they were not prepared to give to the

owners of property. With regard to the making up
of roads, Mr. Carr said it was not to a builder's

advantage to make a bad road. His experience
agreed with that of Mr. Prescott, that the sooner the

builder could get out of his obligation he was likely

to do so and leave the road-making charges to be
paid by the unfortunate owners of property. He
took it the streets were not made up until a certain

number of houses were constructed upon them. If

that was so he failed to see that the lighter making
of the road was going to be advantageous, because
the subsequent maintenance charges would be heavy

upon the ratepayers and the owners who had bought

property upon the estate.

Mr. J. Ward (Derby) said he wished to ask one

question with reference to a statement in the paper.

In the scheme it is provided that no owner shall be

required to incur any greater expense in the execu-

tion of street works than he would have been re-

quired to incur if the new street had been of a width

of 40 ft. ; anj- greater expense incurred in such .street

works shall be borne and paid for by the council.

Might he ask if that was a condition imposed by the

Local Government Board in this scheme ? If so, he

would like to know their position in a case where
they had already agreed with the owner to give the

land for any width of street, and to pay for works up
to and including 50 ft. wide.

Mr. Sholto Douglas (Kenilworth) said there was
only one question he would like to ask Mr. Carr. He
noticed the council had inserted in the draft scheme
a provision that no building or any part thereof should

be occupied by such a number of persons as would
reduce the air space available for each person over

ten years of age below 500 cub. ft., or for each person
under that age below 250 cub. ft. That struck him as

a liberal allowance, and he would like to ask if it was
carried out. They found if they could get from 300 to

400 cub. ft. for each person in cottages they were rather

fortunate. The other point was as to the calling in

of a consulting architect. What provision was made
for the payment of this gentleman ? He would like to

know whether the council were going to pay the whole

of the expense, or whether, on any plan submitted to

him, the cost was to be borne part by the council and
part by the owner.

Mr. J. Brtce (Partick) said that, following up the

question of regulations discussed on the previous day,

he would like to know if there were any insuperable

difficulties in carrying through this scheme, which,

after all, was somewhat of a rural scheme, and not

comprising any of the difficulties which large cities

had to face. He observed that the application was
made to the board in January, 1911, and now they

were in July, 1913. and he understood it was not yet

quite fixed up. He would like to know if the delay

was due to the regulations or to the owners.

Mr. Eegixald Brown (Southall) said that Mr. Carr

put down £500 as the cost of preparing this scheme.

It was of interest to them as officials to know how
much of that £500 had been awarded to Mr. Carr for

his part of the work in preparing the scheme. This

was an important question. It was all very well to

say that preparing the scheme cost £500, but the

borough surveyor, who did the greater part of the work,

got very little of the money—probably one-twentieth,

while the other nineteen-twentieths probably went to

tlie legal gentlemen.
The vote of thanks having been accorded,

Mr. Carr, in reply, thanked those present for the

kind way in w-hich they had received the paper.

He hoped it would be full of information for other

members who were proposing to carry out a town plan-

ning scheme. With regard to the various questions

which had been asked." The 14-ft. \\-idth of carriage-

way was, as they would notice in another part of the

paper, governed by the length of the street. A street

of 20ft. wide could not be of a longer length than 350ft.

:

therefore, with the turning places at the end, there was
no reason why they should ask the owner to put in a

roadway of more than 14 ft. It allowed them to take

a pantechnicon van, which was the largest thing they

would have on these roads. They did not on those

roads consider there ought to be two lines of traffic

at all. As to the relaxation of by-laws, they had by-

laws which were quite recent—made within the last

four years. They had no specification as to the metal-

ling in the by-laws at all. They did not think this

was necessary. They had never had the slightest

trouble in his district as to the construction of roads

by the builders in an iinsatisfactorj- manner. In every

road in the district the carriageway was made with

9 in. of hardcore and 4 in of stone, and the footpaths

4in. of clinker and 3in. of gravel. They felt very

strongly that if they wanted to make a town planning

scheme a success and keep down the cost they must
consider this point very seriously indeed, because, un-

less they gave some concession in this way. they were

not going to get very much—they could not expect it

—

from the landowners. In a number of by-laws the

specifications for the making of carriageways were

much too strong. They got 18 in. of hardcore and 6in.

of stone, and they asked for granite and granite setts

and so forth. He thought in the first construction
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that was not necessary. He would not mind if a
nuiiiber of councils would simply forego the first cost

of putting down granite kerbs and granite setts. It

was an enormous cost, and in a number of districts

like Kuislip-Northwood there was no need for it. Resi-

dents said it spoiled the appearance of the neighbour-
hood. It might be necessary when they got a road
built up to put in ordinary granite sets and, possibly,

flags for the footpaths. In his district they would not

have flags ; they did not like them. It led to develop-

ment of the district, as the landowner had not to lay

out so mu^li money. With regard to the agreement
with the adjoining authority they had opposition from
them in the first instance, but after they had conferred

with them again they had agreed, subject to the ap-

proval of the Local Government Board, that they

should be the responsible aiithorityforthatarea. Every
provision which was provided for in ihe sclieme would
apply to that authority outside their district, and
would cover that area. They had two or three confer-

ences, and had not had the slightest trouble at all.

Mr. White's question was a most important one. He
might say that his chairman told him, if he had an
opportunity, to mention that in Kuislip-Northw^ood

they were asked to make two portions of road 100ft.

wide. Unfortunately, it was stated that they had no
money allotted to them to help a local authority

;

therefore it was quite impossible for them to do it.

First of all, it was no use laying down a road 100 ft.

wide without any assurance that it would be continued
to the east or the west. They also wanted another

road 80 ft. wide. The chairman of the Road Board
came down, and while agreeing that the position of

the road was very good and well designed, he held out
no prospect of the Road Board being able to make
them any grant towards the additional cost of the

extra widtli of road. They considered it was one of

the chief difficulties in their scheme that they were
not succes.^ful in getting a contribution to make these

lOO-ft. and 80-ft. roads. Fortunately, they had stood

out and got roads of 60 ft. It was a question in which
everyone was seriously concerned. They were all

under the impres.sion that when the Road Board was
formed it w-ould be a great assistance to local authori-

ties who were preparing town planning schemes. Up
to the present they had found it was not so. His coun-
cil felt that something should be done in the form of

a resolution to the Road Board asking that some
assistance should be given to local authorities, and
that very quickly, in the matter of these arterial roads.

With regard to the 60-ft. roads, they had in every case

got the landowners to give the land, and the local

authority had imdertaken to bear the cost of tlie con-

struction to the additional width when the Private
Street Works Act was put in force, and not before.

Only when the Private Street Works Act was put in

force would they apportion the cost upon the owners.
They did not assist them in any way with regard to the
first construction. With regard to Mr. Scorgie's re-

marks, he had very little sympathy w-ith the pur-
chasers of the different frontages from the builders
if they had not the sense to consult someone with ex-

perience. If a man could not see when he went to a
road that it was not made up in a satisfactory manner
it was his own fault. He should not buy at all until

the road was made. Then, on the question of the 50(i

and 250 cub. ft. air spaces, those figures were taken
from the requirements of the Factory and Workshojis
Act, and tlicy had had no opposition in regard to

them. As to the consulting architect, any fees they
might pay to this gentleman—and he heartily approved
of the provision himself—would undoubtedly be paid
by the council, and not by any owner. If tlie council
wished it to be done, surely they would pay the con-
sulting architect's fees. As to the length of time they
had been in preparing this scheme, they must re-

member that the provisions were quite new; they had
never been framed before, and he did not think the
regulations had retarded it a great deal; in fact, he
would say they had not. Witli respect to the remarks
of Mr. Brown as to fees, he was not prepared to say
what he had received; but he had had fees, and he
could tell them that he had had more than the clerk.
For the work he had done the clerk had been insufh-
ciently paid. He must say that he had had the larger
part of the fees whicli had been paid.
Mr. S. S. Platt (Rochdale) said he could quite under-

stand a district wishing to preserve the rural character
of its roads, but who had to bear the expense of the
channel and kerb .'

Mr. Cahr: The frontagers.
Mr. Platt : You have not accepted them ?

Mr. Cabr: No; we will not accept them.

Mr. A. BuBioN (Stoke-on-Trent) asked whether the

whole of these roads were going to be constructed by

the owners and not by the council.

Mr. Carb said there were a few which tlic council

were constructing, but it was under agreement.

There had been a quid pro quo arrangement. Only
when the district was sufficiently developed wotild

they construct this small additional portion of road.

The estimated expense of making these roads was
quite small.

Mr. G. W. Lacet (Oswestry) understood Mr. Carr
to say they were not proposing to take over these

roads. In that case who was to be responsible for

the maintenance of the roads including scavenging,
until they were made up and taken over under the

Private Streets Works Act ?

Mr. Cake replied that the owners would be respon-

sible. They had a provision in the scheme that if

the ow-ners did not do it they could apportion the
maintenance aiid scavenging as they thought pioper.

The President said the Highways Committee of

the council would consider the question Mr. Carr
had raised of approaching the Road Board.

Mr. T. Adams (Local Government Board) faid he
would like to have their patience for a few moments
to deal with the points that seemed to create so

much difficulty. In the first place he tl;;iiiked them
on behalf of the board for inviting them to send an
official delegate to that conference. They a^jre-
ciated their deliberations, and tried to !,et ps much
knowledge as they could from the oliservations at

these conferences and the papers svibmitted for dis-

cussion. The question raised as to roads was still

before the board, and it was impossible to express
a definite opinion. It was one of the advantages of

the Town Planning Act that it enabled them to get

away from the inflexible law, and not to be tied down
to a hard-and-fast rule. A gentleman raised a ques-
tion as to by-laws. He did not think Mr. Carr would
suggest that the by-laws were objectionable so long
as they were by-laws. When they had a scheme
which took in every aspect of a district, with a road,

say, 3 miles long, carrying the general traffic of the
district, and another road 300 yds. long which was
only required for local traffic, they had to consider
what was the right width for a road carrying tram-
ways and motor traffic, and determine on a scien-

tific basis whether it was to be 60 ft., 80 ft., or 100 ft.

wide. That was the reason why in designing a
scheme for a large area a man was not tied and
bound by by-laws. In Mr. Stilgoe's paper a point
was raised as to differentiation between a main road
scheme and a scheme to "settle the whole development
of a district for a period of time. He asked Mr.
Wilkes what he meant by describing town planning
as a means of arranging buildings, and he was sorry
he did not get an answer to that question. The paper
of Mr. Carr answered that qiiestion completely. In
the Ruislip scheme there were thirty-two clauses
dealing with streets, method of construction, width
and diversion ; there were twenty-two highways
diverted, each of which under the ordinary law-

would require a separate application to justices. At
one stroke of the pen the Local Government Board
would close twenty-two highways. They w'ould see

the importance of applications to the lioard, and the
necessity of protecting the owners of land, and the
extraordinary power which the Act gives to local

authorities. There were fifteen clauses relating t-o

Iniilding lines. This was necessarily linked up with
the width of streets. An authority like the Ruislip-
Northwood Council could not find its money to

widen its roads to the necessities of traffic, but they
could define building lines upon the owners, and
then some time when the development of the dis-

trict required it tirey could go to the owners and
say, "We require another 5 ft. for the purposes of the

road." If they got the building line set back 20 ft.

or 25 ft. they would be able to utilise that land for

road purposes when they found the money for that
purpose and the traffic requii'ed it. He thought, as

engineers, it was rather a diflicult thing to try and
liarmonise the two suggestions made on the previous

day, that they as engineers were the chief men to

deal with town planning, and that town planning
was merely the art of arranging buildings. Town
planning dealt with every aspect of civic growth and
civic design. It was the art of applying foresight to

design and building, the planning and making of

streets, the widening and diversion of existing streets,

and many other matters. He was .sorry that he had
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to enter upon this general explanation, because he
thought Mr. Stilgoe had made it so clear. As to tlie

making of inferior road.'', he agreed with wluit had
been said. But it was to be inferior only in the fir.'^t

stage. As engineers they would agree witli him that

certain side roads should be narrower than tlie main
arterial I'oads. Tliey would save the cost in actual

construction of the unnecessary width, but with an

inferior road it would burden them in the future by
undue and unnecessary maintenance exjienditure.

Everyone was familiar with the case of the road,

say 411 ft. wide, wliich linked up a side road and pro-

vided traffic for the main road which carried all the

through traffic. In the Euislip scheme they had 6 or

7 miles which they might call main arteries, but a

widtli of 60 ft. was all they could arrange in the

absence of financial assistance from outside. One
of these main arteries ran across the property from
east to west, and in connection with the proposed
arterial road round London. There was a road 3

miles long which linked up two other roads whicli

formed a complete crescent, and which would make
a road nearly round London 25 miles long. By the

process of town planning schemes they would deal

not only with a particular area, but by proper .iudg-

ment bring to a proper solution the question of the
main arterial roads of a great city like London.
With regard to the question of the cost of preparing
the Euislip scheme as compared with the Birming-
ham scheme, he thought it was true that in the
Euislip scheme they did not take into account the

ordinary office expenditure, and a good deal of time
was given by the chairman, by the clerk, and by the

surveyor which they did not charge \ip to this par-

ticular scheme. He did not know what was done
in Birmingham, but he did not think they should
take into account that because Birmingham was a

city and Euislip a rural district the cost was so

much the less on that account. In Birmingham Mr.
Stilgoe, with that carefulness and skill as an engineer,
went into careful detail of all the roads he proposed
to make with regard to their levels and position.

And as these roads were to cost £100,000, it was
obvious that in the preparation of these plans a good
deal of time and money must be spent. In Euislip
they did not take sections or go into the same detail.

The reason of the cost being comparatively low was
that so much time had been given ; it had been a

labour of love and not charged up to the scheme.
As to the regulations, on the previous day he ven-
tured on behalf of the board to give them an invi-

tation to send up their suggestions through him to

the board. Though he did not take it in any w-ay
as a slight, they proposed to send them direct to the
board ratlier than through him. He was going to

show how he felt about it by repeating the invita-

tion, and Mr. Dickinson would be pleased to receive
suggestions. What they wanted were practical sug-
gestions. He did not think any body of men
could be more fitting, in consultation witli

their town clerks, to make suggestions. JMr.

Stilgoe's suggestion that the maps should be limited
to a 6-in. and a 25-in. he did not regard as sufficient.

It would be impossible to have that comparison
between the two which would be sufficiently accurate
and satisfactory to justify the putting forward of the
scheme. For these matters they ought to consult with
those who had to do with the legal part of the matter.
Might he say, on the question of regulations, that there
w'ere a great many matters in regard to those regula-
tions which cotild be dispensed with by application
to the Local Government Board ? A code of regula-
tions was like a code of by-law.s—it must refer to the
whole country, and the whole series of different con-
ditions must apply to the small scheme of 6 acres as
well as the scheme of 8,UUU acres. It must be applied
to a scheme submitted by an individual owner and
by an authority. But when tliey come to a particular
scheme, and whicli had to be considered on its merits,
they would find the board would be most reasonable
in meeting them in every -./ay it could. In some cases
they had gone so far o to prepare a scheme before
they asked for permission. That seemed to be putting
the cart before the horse. Since he met them at West
Bromwich he had held between forty and fifty in-

quiries. When he held tlie first inquiry he found that
difficulties were created by trying to get some arrange-
luent with the owner. Tlie first application was really
confined to the area of the scheme. In the first inquiry
the board wanted to be satisfied that tliey liad some
M'beme in tl;eir mind, that tliere was ^unie need for

Ibr aiiiilic.-itioii and puttin.- Ilie .\et in force; but as

to the line of the streets, and the owners of land who
would be affect«d by it, that seemed to be better left

to the next application, when they went to the owners
and said: "We have got authority to tow-n plan, and
we cannot allow you to do anything in this area which
will contravene the general scheme." With regard to

the notices, he ventured to suggest that was rather

a matter for their town clerks. He would not venture
to put forward any suggestions to his colleagues on
the subject of notices iniless there was some definite

grievance. Wlien tliey came to a legal question of

that kind he thouglit that was a matter which they
could determine only with the legal officers of their

councils. When tliey made application for a .scheme
they .were getting extraordinary powers which affected

every owner within the area, and gave him the right

to notice. From the day the application went to the
Local Government Board the owner was prevented
from doing anything which would contravene the
scheme. In Euislip 6,000 acres had l)een held up for

three years, and the owners had not been able to do
anything without the permission of the authorities.

He could not possibly anticipate all their questions,

Ijut ndien he was meeting so many of them he w'ould

lie delighted to try and meet any difficulties which
exist. They were most anxious to help forward town
planning and the working of the Act in every i)os-

sible way. He thought at the moment they were justi-

fied in saying that the Act was making great progress.

Personally meeting them in tlieir own districts, and
going over those districts, he had covered many thou-
sands of miles in the different districts of the country.

He appreciated their courtesy, their advice, and their

unfailing willingness to assist with facts and not with
opinions. He also appreciated the opportunity of

meeting them in a body, and taking part in a con-
ference like that which would help them in advising
their councils as to whether it was the right thing to

town plan or not to town plan.

The President said they all regretted the misunder-
standing of the previous evening as to sending the
resolution direct to the Local Government Board.
Mr. Adams said he had not the slightest feeling about

it. He was there officially from the board, and he
thought he should convey their resolution to the
board, and that they should invite the institution to

send in their suggestions at a later date.

The President said he would ask the gentlemen
who moved and seconded the resolution to witlidraw
it, and act in the w'ay suggested by Mr. Adams.
The resolution was thereupon withdrawn.

CORRESPONDENCE.
For every ill beneath the sun
There is tome remedy ct none;
If there he onct resolve to find it;

If not, submit, and never mind it.

—Anon., circa 1843.

GLOSSARY OF ROAD TERMS.

To the Editor of The Subveyor.

Sir,—I have been so much impressed as to the need
of some sort of glossary or definition of the words used
in road construction and maintenance that I have
determined to venture on the task of compilation.

1 am aware that the first attempt at such a glossary

must be somewhat imperfect, but I venture to liope

that it may form a nucleus or foundation upon which
a more complete and comprehensive work may be con-

structed.

It would, I think, be useful to your readers if this

first attempt at an alphabetical glossary appeared

in the columns of your journal, and it would be still

more useful to me if your readers (who are to be found

in all parts of the world) would be kind enough to

criticise my efforts, correct any mistakes, and supply

any omissions.

Subject, therefore, to your approval, I shall propose

shortly to send you the glossary for publication.—

Yours, &c.,

H. Percy Boulnois.

7 Victoria-street,

Westminster, S.W.

[Needless to say, our columns are open to Mr. Boul-

nois for the purpose mentioned. We cordially second

bis appeal that our readers should assist him in any

way that would tend to the accuracy and completeness

of 'such a much-iiccded glossary as he contemplates.

— ImI. Si rvkvoh.
1
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Assistants' and Students' Section.

CoxiKCTEi. i.r SYDNFY C. TURNER, assoo.m.inst.c.e.

ill coiiiniunicaliuns in regarJ to this page must he
addressed to The Editor, St. Bride's House. 24 Bride-lane,
Fleet-street, E.G. Envelopes must be marked "Assistants'
Section " in the top left-hand corner. Correspondents arc
invited to submit questions for consideration and answers

QUESTIONS.

This week answers are invited to the tollowiiig

questions:—
350. Setting Out Tunnel.—A tunnel iitiout 1 niilo

in length is required to be constructed under ;i liiil,

the sides of which sloj^e gradually. The centre line

of the tunnel is lai<l down on a large scale plan ot

the site. How would you jiroceed to set out the

centre line on the ground, and what means would

you employ to test the aceunicy of the work as the

construction jjvoceeds ? (T. W. P., Bex/tilt-on-Sm.)

351. Tip-Wagon Give sketches showing the con-

struction ot a tip wagon of about 2 cub. yds. cajia-

city. Lowness of sides would be convenient for

filling. Gauge need not be considered, as track will

he made to suit the truck. (\\. N. B., A'<-io /cnlaiul.)

352. Hydraulic Ram.- -Describe and explain tiie

action of ihe hydraulic ram. What are the iniportant

points to be borne in mind in designing such a rain.

and for what situations is the machine most stiit^

able? (T. W. P., liexhill-on-Sea.)

353. Efficiency of Motor.—Explain fully what is

meant by the " slip " of an electric motor. How
would von measnie the efficiency and slip of an in-

duction' motor at full load ? (f. W. P., liixtiill-o,,-

.s'm.)

354. Brickwork.—Wlien is diagonal or lakiu^ bond
u.sed in biick walls ? Draw the plan of two courses
of a three-brick wall in raking bond, and state at

what intervals vou would i)ut a heading course.

(Student.)
'

[The Editor is at ail times giad to hear from
readers v/ho desire to submit questions reg:arding^
matters of general interest, points of daily practice,
&C., for insertion in the " Assistants' and Students'
Section." Questions which are published are taken
into consideration, as well as other matter, In

awarding the Monthly Premium,]

REPLIES TO QUESTIONS.

346. Continuous Beams.—What is meant by the

three moments theorem as ap[>lied to beams ? Give
the proof of it as deduced from first princiijles; and
give examples showing how it is applied in actual

practice. (T. W. P., Sexhill-on-Sea.)

The relationship which exists between tlie support
bending moments and the loading for a continuous
beam of any number of spans, the supports all being
on the same level, is found by Clapeyron's Theorem
of Three Moments.

?e:i

In Fig. 1 AB BC are two adjacent spans of lengths
I, and Ij of a continuous beam of any niunber of

spans. Draw the bending moment diagram for each
span separately.

Let AeB, B/'C be the free bending moment areas.

Let area AeB = AaJ», and area BfC = Ahc.

to the questions ivliicli appear. For the contributions con-
sidered to be the most meritorious, one or more premiums
m books will be awarded monthly. Diagrams must
be drawn to scale on separate sheets, ready for
reproduction.

The centroids ot llK•.^e areas are di.staut .r, and .r.

respectively from the ends a.s shown.
Let A'B'C be the deflection curve or ela.stic line,

and suppo.se Kl is constant througliout the beam.
Then the elastic line is the same shape as an

imaL'inary cable loaded with the bending moment
diagrams, and subjected to a horizontal pull = KxI.
(Mohr's Theorem.)
Tanyent to cable is common at point B'. Let the

tangent make an angle « with the horizontal.
Let y, = i>erpcndicular distance from .\' to tangent

al B', and let tension in cable at B' = T<;'.

Take moments about A' for first span.
Ti' x/), = moment of bending moment diagram

about A' = Aa6j^r, — moment of support B.M. diagram
wliieli is trapeziuui AatB.
The support B.i\f. diagrams can be divided into

two triangles A«B, Bin for left-band s|iau, and
IM'r, Bb,- for the right.

Area of traijezium

—

A n ;, R = ^' " '' *'
-^ ''

T(, X ;., = A.I h X I, -- *f°'i X
2 3 2

^'

Td X Ji, = A. /> X ., ,
- _ 2M/, ?,-=

6

Sa\ .
P, _

.SI .

.-. 'rh<

- /| sin 8

_ El
C03 D

, EIand =
Tb'

cos

•. T).i < P.
_ E I i , sin 8

cose
EI', tan e

Ef /, an tf == A „,, .,-,

6
- - 2 M,, ' I-

I taiitf = _A_2±1x-ik'i 2M »'i

2'i

(1)

(2>

Xow liy considering ti.e second span, as 9 is iiie Sfinie for
liotli spans and EI is constant.

El tan e = - /-i'iil^- _ ".'- _ ^M'. ':'-ViiL

The — sign is used liecanse rannient
directions.

Tlioii liy (-(inilMni

A„;, .| _ M„ I,

taken in n|i|iosite

equa-lions (2) and (.•))

-'^^^^ ^ _ f/ij^cr. ^ .M,. ;.,

2M/,
/| _ 2JIU, _ M^._^, _ _ A,,,. .<

«(^
'Ilns IS the general fornuila for nil loadings.

For uniform loading B.M curves are parabolas.
Area of parabola = S ciiruniscribing rectangle.

.-. A, , = s
/ X —^ = '~ "''^''"" = loadperfool.

** 12 h = span in feet.

Example.—Take a continuous sjirder ABCD witli three
spans cf ,30, 10 and 1.5 feet, the lirst span carrying 20
tons, the second 2 l tons, and the third ir, tons.

M„ •'

M„^ + 2M,, (/, + ?.,) + M..

Fig. 2.

First draw B.M. diagrams as it the separate spans were
freely supported.
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10 X 20 200 = 25 ft.-tous.

15 X 15 225= frr = 28-125 ft.-tons.

= 1,500 tons-ft,^

25 10
500

tous-ft^.

Mi, X 10 + 2Mc (10 + 15) + M,, X 15 .

(I)

-)

Aod =r-x 28125 X 15

Now take the first two spans.

M„ J, + 2M,, (i, + U) + M,, I. X

M„ X 30 + 2Mi (40) + M,. x 10 =

But end M^ is freely supported. .". M„ = o

.-. 80 Mi, + 10 Mc X 4999 9
.-. 8 Mi, + Mc = 500 ....

Now consider the next two spans.

,. /500 X 5 280 X

VSxlO 15

The end D being freely supported. M,; = o

.-. 10 Mi, + 50 Mc. = 1339-9

Mi + 5 Mo = 134 .... (2)

Solving the two simultaneous equations, we get

Mc = 14'6 ft.-tons. .-. Putting up these values we get

Mi; = 60-6 ft.-tons. the B.M. diagram as showu on Fig. 2.

and the size of the girder can be calculated.

Calculate the size of girder required for each span
singly, and the advantage of using a continuous
girder will be seen. The maximum B.M. for two
uniformly loaded equal spans is the same as it would
be for each span considered separately.

If there are more than tliree spans consecutive

adopt them. These disadvantages may be obviated,

and the principle of the cantilever girder-bridge

evolved, one of the best examples being the Fortli

Bridge.
The theorem is practically applied to ferro-conorete

construction in the case of beams over several spans.

(.J. H. S., Uvuihwark.)

Sectional Elevati
— Scale —

1

1;

a ai^^-

\

— PUAN —

spans are taken together, and a series of equations
obtained by the theory.

It is of interest to note that in Fig. 2 on the centre
span the B.M. is negative, and therefore tlie beam
will deflect upwards.

Notes.

Sewage Disjiosal System for a Cinintry House.

Referring to the reply to Question 330, which ap-

peared in our issue of August 8th last, our attention

has been called to the statement therein that " the

best form of distributor for small installations is one
of the trough type." Our correspondent calls atten-

tion to the success which has attended the use of the

"Fiddian" sewage wheel distributor (manufactured
by Messrs. Jones & Attwood, Limited, of Stourbridge)

in connection with the purification of sewage from
country houses. We understand that in this distri-

butor the value of the trough is enhanced because it

tips a very small dose, not always in the same position,

but in a constantly varying position over the whole
filter surface. The " Fiddian " sewage wheel distri-

butor consists of twenty-four very small troughs or

buckets, each of which tips a dose so small that it

drops from the trough in the form of rain, and these

troughs being mounted on a wheel which revolves

around a filter circular in shape, there is no obstruc-

tion to prevent access to the filter surface and the

benefits of sunlight thereon. In this type of distributor

there are no small holes to choke, and it obviates the
difficulty of having to keep and set the fixed troughs
absolutely level.

The accompanying drawing embodies the essential

features of a complete scheme for a small country
house on the simplest lines possible to secure proper
purification. The crude sewage enters the septic tank
by a trapped inlet with inspection and cleaning eye.

The solid matters rise and remain in the tank on the
surface of the liquid
until they are broken
up and dissolved. Tlie

liquid is drawn under
the scum plate from a
lower level and passes
through the cast-iron
feed-pipe, finding . its

level in the distributor

by means of which it is

sprinkled over the filter,

percolating gradually
through the medium un-
til . it emerges at the
outlet oxidised and com-
pletely changed in cha-
racter, fit to turn into
the nearest watercourse
without offence to sight
or smell.

The total head or fall

available for the plant is

measured, as shown here-
with, from underside
of inlet to underside of
outlet pipes. The latter
should be above the
flood level in ditch or
brook.

:II©:

The following points may be noted:—
The shear can be obtained by first calculating the

reactions ; only the base lines will be altered by the
continuity of the beam, and not the form of the
curves.

In the case of a continuous beam with fixed ends,
the end B.M. is obtained by imagining a beam to

exist beyond the fixed end of the same length and
loaded in the same manner.
With irregular loading over a considerable number

of spans, the application of the Theorem of Three
Moments becomes long and rather involved.
There are several disadvantages with continuous

beams, and therefore British engineers do not often

We have received from
C. T. C. (Maidenhead)

the following comments on the reply to Question 347,

which appeared in our issue of September 26th:—
In calculating the discharge of the 10-in. main, no

mention is made of the " loss of head " due to "velocity
of entry." The loss is usually neglected in the case
of long pipes, being so small in proportion to the loss

of head due to " friction." However, the loss of head
due to velocity of entry amounts to 0-o6 ft., which is

double the amount taken into consideration by " J. S."
for loss of head due to " contraction of area."
Again, "J. S.," in his answer to the second part of

the question, takes two alternative "heads" in calcu-
lating the discharge of the 7-in. nsain. Under the
conditions stated in the question the correct head to

be taken into account in calculating the discharge of

the 7-in. main is 147 ft. However, it is evident from
the question that the querist does not merely want to

know the discharging capacity of the 7-in. main under
existing conditions, but the quantity of water the 10-in.

main is capable of discharging over and above what
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tlie 7-in. main can take (reckoning on tiie head in it:;

own length), in order to take off a brancli main at

the junction of the 10-in. and 7-in. Under tliese con-
ditions the head to be taken into account in calcu-

lating the discharge of the 7-in. main would be 97ft.

[Many thanks to C. T. C. for his communication.
The first criticism appears to be justified on logical

grounds. In regard to the second, however, the ques-

tion is not clear, and J. S. merely gave the two possible

alternative solutions.—Ed.]

Assistants, students and others who require tech-

nical and scientific books should write for a copy of

the classified li.st to the Manager, The Scrveyor Book
Department, 24 Bride-lane, Fleet-street, E.C.

Fowey's Revived Charter.—This ancient Cornwall
town on Wednesday celebrated the restoration of

her charter of incorporation. Although tlie town
lost its charter in 1827, it has preserved its muni-
cipal insignia, and will on November 9th once
again install a mayor and resume its municipal
existence much as though there had been no inter-

regnum.

Change of Address.—On account of the proposed
widening of Leadenhall-street, Messrs. Tuke & Bell,

Limited, have had to vacate their City offices at 69

Leadenhall-street as the building is to be pulled
down. For the time being, therefore, they have re-

moved their City offices to their works, and their

address for the i^resent is—The Carlton Engineering
Works, High-road, Tottenham, N.

North Teeside Road Scheme.—At a meeting of the
Tees Conservancy Commissioners at Middlesbrough
on Monday tenders were accepted for the new road
from Seaton Carew to Port Clarence, and the con-
struction of bridges over certain parts of the road.
For the road making the tender of Messrs. John
Moffitt, of Manchester, at £38,276, was accepted and
for the bridges the tender of Messrs. Head, Wright-
son & Co., of Thornaby-on-Tees, at £16,760, was
accepted.

MUNICIPAL WATERWORKS ASSOCIATION.

ANNUAL GENERAL MEETING AT GLASGOW.

Kepresentatives of over forty water authorities in

England, Scotland and Ireland w-ere present at the

second annual general meeting of the Municipal
Waterworks Association, held on the 2nd inst. at the

Glasgow City Chaiubers. The members were accorded

a hearty welcome by Lord Provost Stevenson, who
expressed a wisli for the success of the work in which
tile association is engaged.

PRESIDENTIAL ADDRESS.

In his presidential address ex-Bailie Archibald
Campbell remarked that the association had been very

active during tlie past year. It had been enabled to

fulfil the primary purpose for which it was established.

Many interesting matters of administration, finance,

assessment, taxation, compensation, and other sub-

jects were discussed. It was for conference, for mutual
help, and for powerful assistance when required for

the common good of the people of this country that

they existed as an association. Their association was
growing. They had now 121 members representing 45

water autliorities, supplying a population of 16,738,000,

with a capital expenditure of £105,.')00,000. In his

opinion there should be no private undertakings for

the supply of w^ater to the people. Dealing with the

cost per head of population of the various undertak-
ings, he said that, as the average cost was, in round
figures, about £6 10s., and knowing that in some dis-

tricts it was considerably above that figure and in

others considerably less, he concluded that some com-
munities were much less favourably situated from a

geographical and physical point of view, and also that

their rateable subjects were much less productive on
account, perhaps, of the lesser density of population
than in other cases. In view of difficulties to be met
witli and opposition to be overcome on the part of in-

terested proprietors and small-minded parochial autho-
rities, the association had before it the consideration of

the establishment of a central administrative authority
empowered to inquire into the whole question of surface

and underground water supplies from a comprehensive
standpoint, and to serve as an authoritative adviser

to Parliament in the consideration of particular

schemes. The appointment of sucli a committee might
be advisable, and it might be compo.sed of members
of Parliament or of experts. The water department of

municipal service was, he was sure, one they all found
congenial. They knew that it was of primary public
importance, and tliat the successful carrying out of

their various water undertakings meant better health

to the communities, better sanitary conditions, and
greater immunity from the serious epidemics that used
to plague the country before public spirit and enter-

prise were stimulated towards the attainment of a
high standard of water supply.

CONSERVATION OP WATER SUPPLIES.

In their report the Executive Committee stated that

one important matter which they had carefully con-

sidered was the proposal to establish a central admini-
strative authority, " empowered to inquire into the
whole question of surface and underground water sup-
ijlies from a comprehensive standpoint, and to serve

as an authoritative adviser to Parliament in the con-
sideration of particular schemes." The committee felt

that the association sliould cordially support the sug-
gestion contained in paragraph 13 of the Report of

the Joint Select Committee on the Water Supplies Pro-
tection Bill, 1910, that " there is urgent need for a
survey, at once comprehensive and in detail, of the
water supplies and water needs of the country, and for

the adoption of measures for conserving the supply
and disposing of it to the best advantage."
The report was adopted.

ELECTION OF OFFICERS.

Lieutenant-Colonel Porter was elected vice-president

of the association, and Messrs. Charles G. Henzell.

water engineer, Leeds, and William Terrey, general

manager of the Sheffield waterworks, were appointed
hon. secretaries.

STANDARDS OF PTJKIIY.

A paper on "Standard of Purity for Public Water
Supplies" was read by Mr. Joseph Parry, water engi-

neer, Liverpool.
Mr. Parry said that by sec. 35 of the Waterworks

Clau.ses Act undertakers of waterworks were required

to provide a supply of water which was pure and
wholesome. He had not seen any authoritative defini-
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tion of that expression. In the strict meaning of the

word as exprpssefl by tlie formula H..O there was no

;uch thin" as "pure water" to be found on the face

of the slobe : nevertheless, he thought that Parliament

ac-fcd wisely in placing Viefore authorities and persons

pronosin" to supplv a community with a commodity

^o indispensable to "life and health the liighest possible

standard to be aimed at, leaving the interpretation

and application of tlie standard to be adapted to the

varying circumstances of each case in the light of prac-

tical experience and in accordance with the advance

of scientific knowledge. Suggestions had been made,

chiefly in Germany, as to the total number of bacteria

permissible in public water supplies, and as to the

percentasre that ought to be taken out by fdtration

.systems; but these generalisations were very mislead-

ing, especiallv for comparative purposes. It could not

he'"too clearlv understood that no such standard could

safely lie set up so as to be capable of general appli-

cation. There was room for great diversity of opinion

in re-rard to standards of quality, but he thought there

could lie no difference of opinion among those who

understood the subject as to the desirability, indeed,

the ureent need, of adopting standard methods of

analysing. In that respect we were woefully behind

the United States of America. The question of unifor-

mity of methods was of still greater importance when

they came to bacteriological examinations, for there

the confusion was still greater. In coqcliision, Mr.

Parry said that international standardisation might

be remote, but there was no reason why British

standardisation should not be adopted without delay.

"The Growth of Algae in Leeds Washlmrn Water

and the Incrustation of Mains " was the subject of a

paper afterwards submitted by Mr. C. G. Henzell.

v.ater engineer, Leeds.

SOME REGENT PUBLICATIONS.

Ekoineerixo as a Profession. By A. P. M. Fleming.

M.I.E.E., and R. W. Bailey, wh.sc. Price 2s. 6d.

nett. London; John Long, Limited.

Tlie large part which is taken by engineering science

in modern industrial life, coupled with the fact that

tlie profession is not "closed." leads a vast number
of parents and young men to think that a good liveli-

liood can easily be obt.ained as an engineer with little

or no graduated training. Nothing could be further

from the truth. There is no profession in which sound

training is more necessary, nor in which the tyro is

more apt to take a wrong course in his early years.

For the guidance of those seeking to enter or who
are already engaged in the engineering profession.

this book has been written. It defines the scope of

engineering in all its branches, compares engineering

with other well-established professions, outlines

methods of training and how, where, and at what ex-

pense this training may be obtained, both for those

of means as well as for those less fortunate who have
to take advantage of scholarships and other financial

assistance. Considerable attention has been given to

the subject of appointments open to young engineers,

with a view to providing a definite object towards
which their training and efforts may be specially

directed. The work is well written and comprehensive
in scope. The references to the prospects in municipal
engineering work are. however, in our opinion, too

glowing. For example, it is alleged that " such ap-

liointments afford a security of tenure equalled only

by a Government iiost "—an ideal to be aimed at

ratlier than an existing fact ! Those jjarts of the book
which deal with the facilities tor technical education
are specially valuable.

The Clerk of Works. By G. Metson, l.r.i.b.a.

Price 2s. 6d. nett. London: Crosby Lockwood &
Son.

The position of a clerk of works is one of trust and
not a little responsibility. Its occupant not only re-

quires a thorough knowledge of every branch of the
building trade, but he must have powers of organisa-
tion, his bump of economy must be developed to the

full, and he must jiossess tact and personality tu

enable him to govern effectively those who are en-
gaged upon the works in hand. Many of tliese quali-

fications are not to be learned in any school save thai

of experience, while olliers are not to be acquired at

all, but are inborn. In this little book Mr. Metson

' Auy of the publications reviewed, or referred to as received,
will he forwal'ded hy the St. Bride's Press, Limited, ou receipt of
published price.

deals with the duties of the clerk of works, and the

points which require attention in the supervision of

each trade. There is an excellent chapter on office

work, and the book concludes with some remarks on
" Give and Take " between the clerk of works and the

builder's foreman, and the question of salary. While
of peculiar value to those who are aliout to enter their

first appointment as clerk of works, Mr. Melsun's book
also contains much that will be of u.^e to the older

hands, to whom we equally counnend it.

Bru-DiNo Supervision. By George W. Grey.L.R.i.u.A

Price 2s. fid. nett. London: K. & F. K. Spoil,

Limited.

The scope of this book is admirably and fairly indi-

cated by the preface. It is intended to lie useful to

those responsible for large or small contracts, as well

as to the surveyor superintending the development of

a building estate. The risk of an misatisfactory build-

ing as the result of slipshod specifications or inefficient

supervi.sion is pointed out. The duties of the clerk of

works and his responsibility to his employers are

expounded, and the sections dealing with the protec-

tion of buildings during construction, extras, day work,
supervision of workmanship and selection of mate-
rials in all trades, are especially helpful, and contain
many practical hints and suggestions. The whole of

the matter is up to date, and the book contains many
notes upon concrete, both plain and reinforced, in the
latter of which the author has had considerable expe-
rience.

Thi: Law nELAiiNo lo Town Planning. By Harry
Barlow, Esq., Barrister-at-law. Price Gs. 6d. nett.

London : Eyre & Spottiswoode, Limited.

The increasing importance of the subject of town
planning is reflected in the books which are being
written on its various aspects. The plan adopted in

the present work dealing with the law of town plan-

nin? has been (a) to set forth Parts II. and IV. of

the Housing, Town Planning, &c.. Act, 1909; (h) to

give in the form of footnotes, firstly, the memorandum
of the Local Government Board on each section of

such parts, and secondly, the incorporated sections of

other Acts referred to in the text, where such a course

is necessary, and (c) to make certain explanatory foot-

notes and cross references. While not intended to

compete with the larger works on the same subject,

this concise summary will doubtless be found useful

to all who are practically concerned in the administra-

tion of a complex and novel statute.

Molesworth's Pocket-book of Enoinlering For-
mula. Twentv-seventh Edition. Price 5s. nett.

London: E. & F. N. Spon, Limited.

The possession of a copy of 'Molesworth' has become
sncli a necessity for every engineer, and the merits of

the volume are so well known, that few words of com-
mendation are required for the new edition. It is

just fifty years since the book made its fir.st ajipear-

ance. It then contained only 220 pages, whereas it

has now grown to more than four times that size.

This is not surprising when we remember the enor-

mous strides that have been made in engineering

science during the past half century, and that the

editors have always striven to include all appropriate

matters in the pocket-book. No pains have been
sjiared and no counsel disregarded to render the new
edition worthy of the favourable reception accorded

to its predecessors.

Scarborough's Municipal Coif Course.—With a view
to laying out a luuiiiiipal golf course at a cost of

about £2o,0U0. a committee of Scarborough Town
Council recommend the purchase of land at Wheat-
croft.

Waterworks Foreman's Bravery.—The Mayor of

Reading on ilonday presented Mr. Thomas Aitken.

foreman at the Tileliurst waterworks, near Reading,
with a cheque for 10 guineas from the Carnegie Hero
Fund, for a conspicuous act of bravery in rescuing

Mr. Lowthian. the consulting engineer, who fell

down the waterworks well.

Road Board Grant to Birmingham.—At a recent
meeting of the Birmingham Town Planning Com-
mittee, it was announced by the chairman (Mr.

Neville Chamberlain) that an intimation had been
i-eceived from the Road Board that they had made
the committee a grant of £20,000 towards the con-

struction of so much of the Ring-road as is comprised
in the Harborne and Quinton and East Birmingham
town planning scheme.



tioioBiiK 10. 191: AND COUNTY ENGINEER. 555

LOCAL GOVERNMENT BOARD INQUIRIES.
The Editor invites the co-operation o! Surveyor Tcaders

with a view to making the information given tinder t)tis

liead as complete and accurate as possible.

INQUIRIES HELD.

Blackpool T.C. (September 30th. Miijor J.

Stewart).— -tV. -170 foi- works of private street inipnive-

iiieut.—The defnity town clerk, Mr. J. W. P. Loftus,

stated that the aijjilication was in relation to tlilrty-

three .streets and l)ack streets. The horouL'li sur-

veyor, Mr. J. S. Brodie, supplied details of the work
it was proposed to carry out.

Car-lisle T.C. (September 23rd. Mr. F. O.

Stanford).

—

Jl*,U3-I for an extension of plant at the

city electricity works, and £-1.3(10 for tlie iiistalhition

of a high-tension supply to the outer areas of tlic

city.—Mr. C. W. Pnr.se, city electrical engineer, staled

that the profit on the city electrical undertaking for

the year ending March 31st last was 11,510. and there

was a working balance carried forward of .CCOtXi,

which had accumulated from the profits. The in-

spector abso inquired into the corporation's applica-

tion for borrowing powers for £6,500 for the sewering
of Bateherhy, Durraii Hill, and Harraby. three of

tlie districts taken into the city under the recent

extension order.

Chesham U.D.C. (September 23rd. Major C. E.
Norton).—£3.363 for sewerage purposes.—It was stated

that durini.' recent years the council have incurred
considerable exijense in connection with their sewerage
system, owing to the infiltration of subsoil water into

tlie sewers. Many of the sewer mains have been relaid,

and cast-iron pipes have replaced earthenware ones,

while the sewage farm has been enlarged. The council

propo.se to coivtinue with the scheme of relaying the

sewers and substituting iron for earthenware pipes,

and the application for a loan of ,C3,ft00 is for the juir-

l)Ose of carrying out this policv'.

Chesterfield T.C. (October 3rd. Mr. Edgar Dudley).
—£1,950 for the widening and improvement of New-
bold-road, and £2.100 for the imrchase of land and the

construction of a new road from Derby-road to Boy-
thorpe-lane (at its junction with Bacon-lane), and for

approval of the appropriation of the corporate property
known as the Three Tuns, between the Market-place
and Markhani-road, for the purpose of a new street.

—

Kvidence was given at the inquiry hy the town clerk,

Mr- Vincent Smith.

Chorley T.C. (September 23rd. Mr. W. O. E.
!Meade-King).—£4,463 for works of sewerage and
sewage disposal for the Bolton-road district of the

borough, and £2,299 for works of private street im-
provement.—It was explained that the first scheme
was designed to deal with the sewering of SO acres
when fully developed, and the outfall sewer had lieen

arranged at as low a point as possilile. The present
works at Cowling were more than fully taxed at

present, and the extraordinary cost of additional
filter-beds in particular was accounted for l)y the
necessity of making full provision for treating more
sewage from the present area, in addition to the
sewage from the new district. Details of the pro-

posed scheme were given by the borough engineer.
Mr. C. H. Hopkinson, who said that there were at

l)resent 330 residents in the area and 220 workpeo|j|o,
and the sewers were designed for a population of

1.890. In regard to the loan for street improvement.
Die town clerk said the £2,299 was for tlie making
up of eight streets, parts of two streets, and one l)ack

l)assage, under sec. 150 of the Public Health Act,
1875.

Formby U.D.C. (September 2i5tli. Mr. W. (). E.
Meade-K)ng).-^£l,2u0 for works of private street im-
l)rovement.—The surveyor, Mr. T. Grime, gave details
of the work, and in reply to the inspector said that
the road to be dealt with was originally intended to

be sewered. It was part of the general sewerage
scheme of the whole district. The sewer hud not been
laid so far, but had come to a standstill. The in-
spector: Why? The clerk to the council (Mr. E. H.
Bond): Because the work cost more than was antici-
pated. The amount of money sanctioned by the board
had been expended, and a considerable amount after-
wards, and the district is not in a financial position
at the present moment to negotiate for a further loan
for .sewerage purposes. The inspector said he did not
wish to interfere with the scheme of sewerage in any
way. He did not care which way it was done ; the
council could drain it from all points of the compass

so long as it was drained. He thought it quite pos-

sible the board would say they were not going to sanc-

tion the loan for making up that road until it was
drained; that they were not going to sanction a loan

lor lemiiorary work, and not going to sani'tion a loan

for ;i road that nii;jht have to be broken up again in

Older that the sewerage might be laid.

Gwyrfai R.D.C. (October 2nd and 3rd. Mr. E.

liConard).—This was an inquiry into a complaint
that the council bad failed to exerci.se their jjowers

under Part III. of the Housing of the Working
t'las.ses Act, 1890, in spite of the fact that they were
under.stood to be fully prepared to proceed with a

housing scheme last year.—Dr. Parry Edwards
(medical officer of health for the county) said that in

1909 he reported n|ion the housing conditions of

Ebenezer and Clwtypout as l)eing worse than any
he had ever seen anywhere else, and at i)re.sent the

conditions were even worse, because many people

had removed from poor houses to others, which were
thus overcrowded. The district council had taken no
steps to prevent overcrowding. He estimated that

between sixty and eighty houses were now required.

Mr. D. Price (sanitary inspector) described the

houses he had visited. Of 108 houses, 38 had only

one bedroom and 49 only two bedrooms. He had
come across fifty-three cases of serious overcrowding.
In all the houses of the neighbourhood there were
not more than one or two which had a bath-room.
The various witnesses referred to the fact that there

was no likelihood of private enterprise stepping in,

though some months ago Sir Charles Assheton-Smith
offered to sell an acre of land to private individuals

at the low sum of £3 per house site.

Leicester T.C. (September 30th. Mr. 11. G.
Hetherington).—This was the continnation of an ad-

journed inquiry. At the previous sitting, on Sep-

tember 26th, evidence was given as to .sewage dis-

posal works designed to prevent the pollution of the

Soar in time of flood, and the proceedings now had
regard to proixised loans of £2,200 for the construc-

tion of a main sewer in Abbey Park-road, £10,260

for street improvements, £700 for the erection of a

sanitary convenience in the Market-place, and £5,058

for the improvement of the Willow and Evington
Brook.—No oppo.='ition was offered to the applica-

tions, except that relating to the purchase of pro-

perty for the widening of Slater-street, a road leading
from the north end of the town to the Abbey Park.

Middlesbrough T.C. (October 3rd. Major C. E.
Norton).—.£3,575 to repave Boundary-road. Sussex-
street and South-street.—It is propo.sed to pave Soiitli-

stieet and Sussex-street with wood blocks, and Boun-
ilary-road with whinstone setts. A further application
was made for a loan of £2,640 for the erection of a
divisional police station in Dacre-street, and for tlie

approval of the appropriation of certain land formerly
used for market purposes as the site of the pnijio.sed

jiolice station.

Wigton R.D.C. (September 24th. Mr. F. O.

Stanford).—£1,600 for the Fletcherlown sewera.ae

scheme.— It was stated that the scheme had received

the ajiijroval of the Local Government Board, and
thai tenders liad lieen olitained by the council.

APPLICATIONS FOR LOANS.

Barnet U.D.C.—.£200 for stables at the fire station.

Biddulph U.D.C—£10,500 for the purchase of the
gaswoiks.

Chapel R.D.C.—£1,450 for water main extensions.

Croft (Yorks) R.D.C—£500 for tlu- Barton drainage
scheme.

Ipswich T.C—£5,200 for public baths.

Leigh-on-Sea U.D.C.—£1,0(10 for new gas mains,

meters, and stoves.

Merton U.D.C.—£1,G00 for a new^ fire station.

Morley T.C.—£305 for a caretaker's lodge at tlie

hospital.

Middleton T.C—£4,100 lor granite paving works.

Newbury T.C—£1,310 for the extension of the

cattle market.

Nottingham T.C—£23,000 for street works.

Rawtenstall T.C—£40" for sanitary conveniences.

Shifnal R.D.C—£1.100 for a sewerage scheme.

Sleaford R.D.C—£750 for water supply extension.

Spalding R.D.C—£2,583 for a wpter supply for

Deeping St. Nicholas.
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Tavistock U.D.C.—£150 for relaying a water main.

Wallsend T.C.—£1,550 for the construction of

sewers.

LOANS SANCTIONED.

Barnoldswick U.D.C.—£1,000 for gas mains-, and
£1,000 for stoves.

Cheltenham T.C—£5,500 for the purchase of

property for municipal offices.

Colchester T.C.—£1,349 for electricity mains,
£1,634 for services, and £108 for feeder pillars.

Croydon T.C.—£4,350 for baths extension.

Dawllsh U.D.C—£2,500 for the purchase and
adaptation of the Knowle estate for municipal
buUdings.

East Grinstead R.D.C—£4,325 for private street
improvement works.

Holbeach U.D.C — £3,600 for the provision of

eighteen workmen's dwellings.

Leyton U.D.C—£5,000 for a new fire station.

Macclesfield T.C—£4,07G for street works.

Ramsgate T.C.—£1,850 for gasworks extensions.

Rochford R.D.C.—£3,343 for private street improve-
ments.

Runcorn R.D.C — £1,924 for works under the
Private Street Works Act.

Stoke-on-Trent T.C—£5,100 for a manual instruction
centre.

Teignmouth U.D.C. — £1,500 for widening and
improving Bishopsteignton-road and MUl-lane, the
money to be repaid as follows : £248, purchase of land,
sixty years ; £324, road widening, five years ; and
£928, other works, twenty-seven years.

Winchester T.C—£601 for a new road.

Wolstanton United U.D.C—£500 for the intro-
duction of the water carriage system.

FORTHCOMING INQUIRIES.

OCTOBER. £
13.

—

Arnold. For the provision of pleasure
grounds (Mr. R. H. Bicknell) 1,225

14.

—

Barrow. For the purchase of land lor
a library (Mr. Edgar Dudley) 2,900

14.

—

Brampton. For the purchase of property
for street widening (Major J. Stewart.) 540

14.

—

Maidenhead. For road improvement
purposes (Mr. R. G. Hetherington) ... 1,750

14.

—

Norwich. For electricity and river-

widening purposes (Mr. T. C. Ekin) ... 30,470

14.

—

Pottersbury. For works of water supply
(Mr. A. W. Brightmore) 3,500

14.

—

Rotherham. For works of water supply
(Mr. R. H. Bicknell) 539

14.—Sutton Coldfield. For works of sewerage
(Major C. E. Norton) 2,250

14.

—

Warblington, For laying out a recrea-
tion ground (Mr. P. M. Crosthwaite) ... 400

15.

—

Bognor. For road widening and office

extension (Mr. P. M. Crosthwaite) ... 2,643

15.

—

Buxton. For the improvement of the
baths (Major C. E. Norton) 4,600

15.— Ruislip-Northwood. For sewerage and
street works (Mr. T. C. Ekin) 3,020

15.

—

Shipley. For housing purposes (Mr.
W. H. Collin) 4,935

15.

—

Sleaford. For works of water supply
(Mr. R. H. BickneU) 2,700

16.

—

Croydon. For works of water supply
and storm - water drainage (Mr. H.
Shelford Bidwell) 97,550

16.— Kirkby Stephen. For sewage disposal
works (Major J. Stewart) 1,100

16.

—

Lancing. For the erection of a parish
haU (Mr. P. M. Crosthwaite) 1,250

16.

—

Maidstone. For the provision of elec-

tricity plant (Mr. T. C. Ekin) 6,120

16.

—

Marlborough. For the provision of

waterworks machinery (Mr. A. W.
Brightmore) 2,300

16.

—

Oswaldtwisle. For street improvement
and library purposes (Mr. Edgar
Dudley) 1,600

16.

—

Stretford. For works of storm-water
drainage (Major C. E. Norton) 7,100

-Bexhilt. For groyne and pleasure
ground purposes (Mr. P. Jl. Cros-
thwaite) ... ...

-Chapping Wycornbe. For the construc-
tion of a new )oad (Mr. A. "VV. Bright-
more)

-Colne. For recreation ground and fire

brigade purposes (Mr. Edgar Dudley)...

-Radcliffe. For street improvement woi-ks
(Major C. E. Norton)

-Skipton. For works of water supply
(Major J. Stewart)

-Little Woolton. For the purposes of

town planning (Mr. Thomas Adams) ...

-Allerton. For the purposes of a town
planning scheme (Mr. Thomas Adams)

NOVEMBER.
-Beckenham. For the purposes of a town

planning scheme (Mr. Thomas Adams)

1,570

5,285

6,400

1,2-50

SEWAGE DISPOSAL AT BELFAST.

NEW WORKS OPENED.

The sewage disposal scheme carried out by the

Belfast Rural District Council was formally opened
last week. A loan of £11,500 for a i^eriod of thirty

years was sanctioned by the Local Government
Board, and the works were designed by Mr. W. D.
R. Taggart, of Belfast.

The scheme is designed to cope with a rapidly
growing district adjoining the city boundary, em-
bracing the Stockman's-lane, Upper Falls, and the

Suffolk portions of the district. The present popula-
tion is about 1,250, and the drainage area consists of

the townlands of Ballydownfine, Ballymurphy, Bally-

money, Ballygammon, and Englishtown—in all about
1,970 acres. Owing to the contour of the district, it

was found neee.?sary to divide the sewers into three
systems—high level, intermediate, and low level.

The sewage from the low-level system will be raised
to a height of 18 ft. to a collecting well at the works
by means of an Adams automatic lift, worked by
the sewage from the high-level system, the head of

high-level sewage required being 28 ft. The high and
intermediate levels discharge at the purification

works through 15-in. pipes and the low level through
9-in. pipes. The pipes iised are stoneware, and all

have self-cleansing gradients. The site for the puri-

fication works, containing 3 acres, is well removed
from dwelling-houses, and is above flood level.

The scheme has been designed to cope with a pro-
spective population of 2,000. and due provision with
regard to ground and size of sewers has been made
for future extensions. The three .systems discharge
into a collecting well at the ijurification works, and
the sewage is then conducted into two grit chambers
having a capacity of 900 gallons each. The sewage
next passes through a distributing channel into three
continuous flow sedimentation tanks, each having a
capacity of 17,500 gallons each, or 52,500 gallons
altogether, equal to eighteen hours' dry-weather
flow. The liquid from the sedimentation tanks flows
into a dosing tank, and thence on to three percolat-
ing filters, by means of Adams's distributors. The
filters are each 52 ft. diameter, and average depth
of 4 ft. 9 in., and will have to deal with 170' gallons
per cube yard when the wet-weather flow is passing
through. The effluent from the filters passes through
a humus tank, and then into the outfall sewer which
carries it into the river. A stand-by tank of 17,500
gallons capacity is provided to deal with storm water
in excess of three times the dry-weather flow. The
storm water is conducted direct to the river, and a
floating arm is provided to empty the tank. All the
tanks are constructed of concrete, the filters have
concrete bottoms and honeycombed brick sides, and
the filtering material is clinker. The contractors
were Messrs. H. & .1. Martin, Limited, Ormeau-road,
Belfast.

British Fire Prevention Committee.—The winter
session of the Rritish Fire Prevention Committee will
commence on October 15th, when a large reinforced-
concrete floor, and also some materials intended for
fire-resisting partitions, will be subjected to high
temperature fire tests at the committee's Regent's
Park testing station.



October 10, 1913. AND COUNTY ENGINEER. 557

Munioipaf Work in Progress and Projected.
tor invites the co-operation of Sdrvbior readers with a view tu making information O'ven under this head as

complete and accurate as possible.

The following are ainoiig the more iinijortaiit pro-

jected works of which particulars appear below:.

Buildings—Belfast £41,658, Coventry £30,000, Willes-

den; housing and town planning—Barrow, Tilbury;

refuse collection and disposal—Ilford, Melton Mow-
bray; roads and materials—Chelsea, Coventry, Mary-
leboue, Nottingham, York; sewerage and sewage
disposal—Eochford, Tilbury £28,400; water, gas and
electricity—Ashington, Plymouth. — Particulars of

oilier works projected will be found on ovir " Local
Government Board Inquiries " pages.

BUILOteiCS.

Belfast T.C.—Official sanction has been given to the
.scheme for combating tuberculosis in the city. The
.-cheiue, which is estimated to cost £41,658, includes
the provision of dispensaries, sanatoria, hospital, farm
colony and open-air school.

Birkenhead T.C.—The council have adopted a scheme
for the erection o! a hospital on land acquired at

liingwall, for the reception of smallpox cases, and for

uj:e under the Xational luiurauce Act for "hospital"
cases of tuberculosis. The estimated expenditure on
the block of buildings and nurses' home is £7,915.

Bradford T.C.—The Health Committee have
instructed the city architect to prepare plans and esti-

juates for an extension of the Bierley Hall sanatorium.
It is intended to provide fifty beds for advanced cases

—at present there are only twenty-six—and fifty for

surgical cases of tuberculosis. When these extensions
and the new Grassington institution are completed
Bradford will have sanatorium accommodation for over

.300 patients, and will be able to deal with every form
of tuberculosis.

Coventry T.C.—It is proposed to build a new
technical institute at Pool iVIeadow, at an estimated
cost of £30,000.

Felixstowe U.D.C.—Mr. E. C. Frere, a.e.i.b.a., has
been engaged as architect for an extensive improve-
ment scheme at Hamilton Cliff. The cost is pro-

visionally estimated at between £3,000 and £4,000.

Folkestone T.C.—Some sLxty architects have applied
for the conditioii.s of the conipetition for designs for a

band pavilion which it is proposed to erect on the

Leas. The last day for sending in designs is

November 29th.

Ipswich T.C.—A scheme has been approved for the
provision of public baths at the West-end, at an esti-

mated cost of £5,200.

Kincardineshire C.C.—It has been decided to join

with the counties of Aberdeen, Elgin and Nairn for

the provision of a joint sanatorium for tuberculosis

patients. The site of the sanatorium will be in Aber-
deenshire, and eighty beds wil be provided, of which
ten will be allocated to Kincardineshire.

Rhyl U.D.C.—The estimates of the surveyor, Mr.
H. A. Goodall, for dealing with the pier were discussed

at the council on Monday. The repair schemes, rang-

ing in cost from £6,645 to £7,318, were rejected, and the

question of building a new and wider pier, at an esti-

;nate:1 cost of £24,834, was postponed.

Tottenham U.D.C.—A proposal for the provision of

a vapour bath, at an estimated cost of £450, has
been referred back to the Baths Committee in order

that a larger scheme should be considered.

Willesden U.D.C.—The question of the extension of

the municipal offices has been referred to a sub-com-
mittee. Meanwhile the surveyor, Mr. O. Claude Rob-
.son, has prepared plans of two schemes. Scheme A
(the estimated cost of which is £22,000) provides for

iidditional accommodation for the council and Educa-
tion Committee, while scheme B (the estimated cost

of which is £29,000) provides accommodation not only
for the council and Education Committee, but also for

the Board of Guardians, in the event of the board so

desiring.

KOUSSNC AND TDWK PLANHING.
Barrow T.C.—It has been decided to carry out a

housing scheme on land owned by the corporation.

Invergorden T.C.—It is intended to proceed with a

housing scheme offering accommodation for twenty
families.

Lanarkshire C.C.—A joint committee representing
the Middle and Lower Ward District Committeeh
has given instructions for the preparation on an
ordnance map of the area recommended for inclusion

in a joint town planning scheme for the Middle and
Lower Wai-ds and the burgh of Ttutherglen.

Lincoln T.C.—The Housing and Town Planniiig
Committee have prepared a scheme which will be

shortly submitted to the council.

Maldon R.D.G.—It has been decided to build six

workmen's dwellings at a cost of £1,100.

Tilbury U.D.C.—In connection with the first portion
o'i the new housing scheme, tenders are being invited

f H- the erection of 130 cottages and the construction
•>i roads and sewers. The sanitary inspectiar, Mr.
V,. C. Wadhams, has reported in detail on a number
(if inspections he had made under the Housing Regu-
lations, 1910. Since his appointment last year he has
personally inspected and reported on 300 faulty hou.--es,

lif which 150 have been thorouglily repaired.

West Hartlepool T.C.—It has been agreed to con-

sider a proposition of the borough surveyor, Mr. N. I'".

Dennis, for the planning of the as yet largely

undeveloped southern portion of the town.

Wrexham R.D.G.—The council have adopted the

principle of erecting dwelling-houses to supply the

needs of localities where private or other enterprise

fails within a reasonable time to make up the deficiency.

PARKS AfJD (iPlii SP-^CES

Felling U.D.C.—The bowling green in Felling Park
is to be relaid at an estimated cost of £.5-50.

Plymouth T.C.—The sub-committee of the Hoe,

Parks, and Cemetery Committee, who were authorised

to invite designs for planting the face of the West
Hoe cliff with liardy rock shrubs, plants, and flowers,

have awarded the first premium of £10 to the Devon
Rosery Company, Limited, of Torquay, and the second

prize of £5 to" Mr. A. Groombridge, of tke Tothill

Nurseries, Plymouth.

SEFCS5 COlLECTiOK AMD DISPOSAL

Ilford U.D.C.—The question of ways and means in

connection with the proposed erection of a dust

destructor at an estimated cost of £21,578 has been

referred to the Finance Committee.

Melton Mowbray U.D.C — The surveyor, Mr.

Edmund .leaves, has received instructions to prepare

complete details of a proposed refuse destructor.

St. Pancras B.C.—A committee of inquiry with

lespect tu the cost of the dust destructor has presented

a report stating that the process costs only Is. .3d. a

ton, against 3s. 5d. if the refuse were taken away by
( ana! . As over 36,000 tons have to be dealt with annu-

ally, the dust destructor method means a saving of at

l-a'st £3,900.

Torquay T.C.—Two new cells are to be constructed

at the destructor, at an estimated cost of £2.50.

ROADS A^D MATERIAlS.

Barnstaple T.C.—The contract of Mr. W. H.
Sliaddock, Plymouth, at £621, has been accepted for

laying wood-paving in High-street. The borough sur-

veyor, Mr. E. Y. Saunders, had prepared estimates

! f'the cost for providing a sand and gravel spraying

machine, and it was resolved that the streets should

be sprayed with sand one? or twice per week by hand

after scavenging.

Burnley T.C.—A widening scheme is to be carried

out in Lowerhouse-lane, at an estimated cost of £500.

Chelsea B.C.—It has been agreed that the section

of the embankment between the AJbert and Battersea

Bridges should be paved with wood, at an estimated

cost of £6,000.

Chiswick U.D.C—In their report to the council as

delegates to the Road Congress, the surveyor, Mr.

Edward Willis, Assoc. m.ixst.c.15., and the chairman

of the council, Mr. S. Powell, j.p., state: "The sub-

ject of bituminous-bound highways has already been

dealt with and reported upon on several occasions

during the pa.st few years, while as evidence of its

iitility Duke's-avenue might be referred to, this bitu-

minous-bound carriageway liaving been laid dowri in
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IMllS. Wo :UL', ]i(iwever. of opinion that the final

sohition of the road prohleni is still in douht. and

beyond stating that bituminous bound highways are

undoubtedly beneficial to both residents and road

users, we are not prepared to admit that there is or

will be a large direct saving thereby, unless loans

can be obtained free of interest. If this latter pro-

viso can be ensured, our opinion would be modified,

but for other than two or three specific highways in

Chiswick, we do not think we should have any claim

upon the' Road Board to grant loans free of interest.

as has frequently been done in the case of county

road improvements. We are of opinion that both

Bath-road and Wellesley-road (including Heathfield-

terrace) should be wood-paved at the first available

opportunity. We are of opinion that softwood pavin?

is undoubtedly the proper material for highways snii-

jected to the four classes of traffic—namely, fast,

slow, heavy, and light—and we are satisfied thatwiien

such conditions can be obtained, as were negotiated

in the case of the High-road relaid .some four yeais

since, the council would lie always well advised to

increase the area of wood paving in highways whore

the traffic exceeds l,00n vehicles per diem, and is of

the character indicated. W'e are not of opinion

thai hardwood paving is the ideal material for this

climate."

Glacton U.D.C.—Thr surveyor, Mr. D. J. Bowe,

has received instructions to prepai'e a report on the

West Cliff improvement scheme, and also of certain

proposed works at the cliff and greensward beyond the

Palace.

Coventry T,C.-*^Footpath repaving operations are to

be carried out at an estimated cost of £10,785.

Darlington T.C.—Repaving works estimated to cost

£2,000 are to be carried out.

Denbighshire C.C.—A sum of .£2,300 has been
granted iiy the Road Board for road improvements in

East Denbichshire. and £374 for similar jiurposos in

the western part of the comity. Most of the money
will be spent on the main thorouj-difarc Ijetween Wre.x-

hani and Bwlchgwyn. which has got into a very bad

.itate owin'j; to heavy motor-traction traffic. The work
will include also the extinction of a dangerous corner

at Bwlchgwyn.

Deptford B.C.—The neti cost of the repaving of the

liidi-street. allowiiij; for the value of old materials, is

estimated at £3,06u, and it is suggested that of thi.-;

i;i,5nii .should come from the council's wood-paving re-

newal fund, which now stands at £3,700. and that tiic

remainder should he raised by loan.

Derby T.C.—Arrangements have been made for the

imrcliase of property at the pi'ice of £2,.'57o for sti'eet

improvement purposes.

Dewsbury T.C.—The borough surveyor, !Mr. H.
Dearden. has received instructions to prepare a plan

for paving Back Nelson-street.

Felixstowe U.D.C.—The tender of tlie Esse.x Steam
Rolling Association, at £1 .5s. 3d. per day, has been

accepted for the supply and maintenance of an 8-tou

steam roller, fitted with scarifier.

Grimsby T.C.—Highway inijirovement schemes are

to be carried out at a cost, for the purdiase of the

necessaiy land, of £11,186.

Hampton Wick U.D.C—Mr. V. T.iylor, the surveyor,

was on INIonday authorised to order 2,000 wood blocks

for paving the Higli-strcct.

Kensington B.C.—The Works Committee recom

mend the acceptance of the offer of Sir Walter
Phillimore, to dedicate to the public 4,600 sq. ft. of

land foi- the purpose of effecting an improvement in

the public way at Canipden Hill-road.

Lewisham B.C.— The Road Board have forwarded
to the council i:7.oilO. tAvo-thirds of their pronii.sed con-

trihution and loan toward.s the cost of resurfacint:

roads used as motor-'lms routes.

Lynton U.D.C.—Tn addition to loans a grani of

C'.}13 has been receiveil frnui tlu' Road Board for road

improvement.

Marylebone B.C.— Tlie Finance Committee reccmi

iiieinl that ap|ilie:i(ion sliouhl be made to the London
Conniy Cnuneil for sanction to the borrowing of the

sum of i;i8,();i(l, free o[ interest, and repayable to the

l.'oad Board liy three ecpial annual instalments, to-

w.-irds the cost of laying bituminous paving in twenty-
two streets of the honuigli in lieu of existing (lint or

macadam paving, at an estimated cost of £2n.H.".'.l.

Norfolk C.C—The county surveyor, Mr. T. B.

Heslop, anticipates that the whole of the road recon-

struction work under the Road Board grant will be

completed by the end of the financial year.

Northwich U.D.C.—Sheet works, estimated to cost

£3,300, are to be put in hand.

Nottingham T.C.—A loan for street works is pro-

posed by the General Works and Highway.? Com-
mittee. The committee state that many public streets

are in a very bad condition, and unfit for the traffic

they have to carry, some of them having been paved

thirty or forty years ago, with materials now quite

unfit for heavy traffic. The estimated co.st of re-

newing the paving is £2o.(X)ll. and the amount allowed

to the committee for their annual expenditure is

quite insufficient to permit of the work being paid

for out of revenue.

St. Thomas (Devon) R.D.C.—The surveyor, Mr. J.

Bray, at the recent meeting of the council reported

that he had been over a great portion of the roads in

the district, and was .sorry the district roads, as well

as the main roads, were going down fast. There was
not enough manual labour done on them, and the

water-tables were not sufficiently tended, esi)ecially

over the hills ; the water was allowed to go down the

centre of the roads, doing a lot of damage. He wished

the council to consider the question whether it was
getting the full quantity of material, for he saw a

lot of material landed on the sides of the roads from

the railway, and put out without being "yarded"
or measured. With work done in that way, it was
nnpos.sible to know what material the council was
having. The contracts with the hauliers were by

the cube-yard, but how was that arrived at if the

stone were not "yarded" and measured? A lot of

material also came by water, taken from the boat

and put direct out on to the roads, while the sauje

was the case with that taken from railway trucks.

The council decided to refer the matter to the Roads
Contract Committee.

Stokesley R.D.C.—It has been agreed to remake a

footpath at Yarm. at an estimated cost of £300, of

which £200 will be contributed by the county council

and a local landowner.

Tilbury U.D.C.—A good deal of roadwork is being
carried out, and Sandy-lane, near thenewhousingsite,
is being made up. This site is only just over a mile

from Tilbury Docks, and stamls at a level of 100 ft.

above the sea, commanding views of tlie Thames
from Southend to Purfleet.

Wandsworth B.C.—The widening of Beachcroft-road,

Balliam, has been completed at a cost of £1,511. Tlic

estimated cost was £1,650.

York T.C.—The Streets Committee recommend the

council to accept the offer of the Road Board of a

grant of £o,OiH) towards the co.st of the proposed work
of improving the York-Malton and York-Thirsk roads,

e.-tiinated at £11.3711, of which tlie improvement cost

is c,-:imatcd at CS,)rin.

SEWERAGE AND SEWACS DISPOSAL
Bedwellty U.D.C.—An underground convenience is

!o be constructed at an estimated cost of £3.50.

Burton T.C—The borough surveyor, Mr. G. T.

L.\ii;!ni. havin.Lr suhniitted a report with regard to the

closet conversion work in the borough, and with a view
to expediting the in-ogress, the Health Committee re-

commend the council to delegate their powers in

the matter to them (the committee) with respect to the

sei ring of notices and other steps.

Little Lever U.D.C.—A scheme is under considera-

tion for the conversion of the privy system to water

carriage.

Rochford R.D.C—Consideration is being given to a

sewerage scheme estimated to cost £8.142.

Runcorn R.D.C.—Steps are being taken to acquire

land for an outfall site in connection with the

Grapperhall sewage disposal scheme.

Tendring R.D.C.—The council have engaged Messrs.

Taylor & Wallin, civil engineers, of Newcastle-upon-

Tyne and Birmingham, to advise them resjiecting tlie

sewering and sewage disposal of Great Bentley.

Tilbury U.D.C.—The engineer and surveyor, Mr.
S. A. Hill-Willis, has j)resented liis [ireliminary scheme
for tile construction of a main outfall surface-water

sewer of P-ft. diameter, the estimntcd cost of which is

'.:-2><.40il. The matti-r has been referred to tlic Works
Couiiuitle.".

Stoke-on-Trent T.C.—The borough surveyor, Mr. A.

Burton, has received instructions to prepare plans of

a public convenience.
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Wells (Norfolk) U.D.C.— It lias been agreed lo cany
r)iit the srheiiio of (lie surveyor, Mr. R. Ci. Coles, for

the drainage of the southern district, at an estimated
cost of £787.

WATER, CAS, AND ELECTRICITY.
Ashington U.D.C.—It has been decided to establish

a municipal gas supply. The scheme will cost

between £30,000 and £40,000, and it is estimated that

the whole scheme, including the redemption of capital,

will not cost the council more than £1,800 per annum,
as against £2,200, the lowest estimate for electric

lighting. It is expected that the council will be able

at the outset to supply gas at 3s. Gd. per 1,000 ft.

Banff C.C.—The Findochty District Committee have
<lecided to au>;iiient the local water supply by takinc
ill a supply from the Burnhead of Raimas. which will

;,'ive S4,d&) pallons daily.

Cheltenham T.C.—The nett profit earned by the

plectricity department during the last financial year
was £2,788.

Dundee T.C.—The Gas Committee have resolved to

accept contracts for the con.^tnictiou of vertical re-

torts at a cost of C32.8G9. It was announced tlial coal

could be carl)onised by these retorts at 5d. i>er ton,

compared with lOd. per ton by horizontal retorts.

Doncaster T.C.—An agreement has been coints to

with the Leeds Corporation as to the terms payable
for an increased aihlitioiial water supply for Don-
caster.

Fraserburgh T.C.—Extensions are to be carried 'Uit

at the gasworks, at an estimated cost of i;2,r)00. The
necessary plans have been prepared by the gas

manager, Mr. M. Campbell.

Plymouth T.C—The Water CommittAc liavc lesolvcd

that the time has arrived when steps should be taken
to supplement the existing means of conveying water
from Burrator to Roborough by means of a second
conduit, .iiid instnictcd the subcommittee to report

as to the best method of achieving that object.

Rothesay T.C.—.\n expenditure of £19,()50 has been
decided upon in connection with the gasworks, includ-

ing £10,000 for vertical retorts, and £7.700 for a new
additional holder.

Tilbury U.D.C.—The engineer and sur\cyiiv, Mv.
S. A. Hill-Willis, reports that progress is being made
with the now li.chting .scheme, for which a loan was
granted some months ago. Only 107 lamps remain to

be fixed by the contractor>- to complete the work in

North and fioiith Wards.

MISCELLANEOUS.
Ludlow T.C.—Tenders arc being invilcd fur IIip

laying out of a new cemetery.

Plymouth T.C.—After considering a lejiort prepared
by the borough, Mr. J. Paton, the electrical engineer,

Mr. E. G. (Jkell, and the tramway manager, Mr." C. H.

Everson, the Tramways Cominittee have decided to

take steps to apply to the Light Itailway Com-
missioners for an order authorising the cDnstruclimi

of a light railway from the terminus tif the exist ing

tramways at Compton-lane-end to Crownhill. In

reference to the continuation of the tramway to Laira,

the town clerk has been instructed to communicale
furtluo- with (he owners of the undevclnped land at

Mount Gold and report.

Rotherham T.C.—It is recommended by a onnnillr.'

that the council should purchase a m<il(U- fire engine

at a cost of £973, sub.ject to (he sand ion of i.he Lecal

Government Board being obtained to the raising of

the necessary loan.

Teignmouth U.D.C. -The ^urvey'>r, Mr. V. W.
Knight, pursuant I<j instructions, reporled n|)oii the

rates of wages paid to roadmen and otheis at Exeter,

Torquay, Exmouth, Dawlish, and Paignton, and the

council agreed to increase the wages from .lanuary 1,

1914, by one shilling a week, roadmen and carters to

receive a guinea per week, and scavengers £1.

Wrexham T.C.—A letter has been read from the

Local Government Board with reference to tlic appli-

cation liy the council for sanction to borrow ,i;!ili.") for

the purpose of concreting a length of the bed of the

river Gdenfro, which flows through the town. The
board said they had not been satisfied thar the i>id-

posed work was authorised by any section of llie

Public Health Act, 187.5, or by any other statutory

provision. Moreover, it appeared that the council

iiad been unable to obtain the consent of every
riparian owner, and under the circnmstaiices the

board were not prepared to .sanction a loan for the

work.

PERSONAL.

Mr. a. .\. Hill-Willis, engineer and sui^eyor to

the Tilbury Urban District Council, has Tiad his

salary increased by £20 per annum.

Mr. W. Beard has been appointed surveyor and

chief sanitary inspector to the Epping Rural District

Council, at a salary of £220 per annum.

:Mr. W. B. Geach, of Wadebridge, formerly .surveyor

to tlie Bodmin Rural District Council, has been ap-

pointed surveyor to the St. Columb Rural District

Council.

Mr. H. Birks, surveyor to the Swinton Urban Dis-

trict Council, has Ijeen granted an increa.se of salary

and a sum of £50 for services in connection with the

waterworks scheme.

:\Ir. R. G. H. Clements, deputy borough surveyoi-

of Brighton, is one of a party representing the

Brighton Corporation which is now visiting Germany
in quest of ideas and information.

Prof. John Dewar Cormack, Professor of Eirgiiicer-

ing in the University College, London, has I)eeu

appointed to the chair of civil engineering in the
[Tnivcrsity of Glasgow, vacant by the resignation

of Prof. Barr.

.Ml-. .1. T. Dewlnirst, sanitary inspector and assistant

surveyor to the Audenshaw Urban District Council,
has been appointed to a similar position under the

Ruislii)-Northwood Urban District Council. Mr.^

Dowhurst holds the testamur of the Institutiion of

^fuiiieii)al and County Engineers, and the certificate

of the Royal Sanitary Institute.

Mr. W. B. Crouch, of the borough surveyor's staff.

Kingston-on-Thames, who has been ajipointed

assistant surveyor to the Surbiton Urban District

Council, was last week presented with a j^tjld hunter
watch liy the borough surveyor, Mr. li. Hanlptoii
Clucas, on behalf of the official staff of the corjiorfl-

tioii, as a token of the respect and esteem in which
he is held by his late colleagues.

i\Ir. .1. S. Wooddisse, surveyor of highways to the
Shardlow Rural District Council, has hud his salary

increased to the sum of E250 per annum, fisiiig ))y

annual increments of £10 to £300. This .salary ix to

be inclusive of all ordinary travelling expenses, arid

Mr. Wooddisse is required at his own exiiense to iiro-

vide a motor car for the conveyance of himself and
such tools as may be necessary over the district

under his control.

Mv. L. D. Holgate, chemist and sewage woiks
manager to the Tiverton Corporation, one of the
readers of papers at the recent meeting of the Insti-

tution of Municipal and Count.v Engineers in that
(own. was formerly emjiloyed as assistant manager
and chemist to the Bolton Corjioration sewage de-
partment under Mr. .1. Ashton, f.c.s., the sewage
works manager. On the resignation of Mr. .\.shton,

in June. 1910, he was appointed manager (pro iriti.),

.pud held this position until the appointment of the
present manager, Mr. W. E. Speight, r.c.s., in

October, 1911. Mr. Holgate obtained his present
position in February, 1912. He is twenty-live years
of age. Pie is a member of the Royal Sanitary Insti-

tute and of the Association of Managers of Sew'age
Disjiosal Works.

Ml-. T. Salkield, m.tnst.c.e., the municipal engineer
of Delhi, has just received gratif.ying recognition of

the untiring skill and labour ho has devoted to the
welfare of that city. Hccently the Delhi Municipal
Committee considered the following passage in the
deputy commissioner's letter forwarding the munici-
pal report to the Chief Commis.sioncr, in which he
said :

" Mr. Salkield has. since his first appointment,
rendered to the connnittce exceptional services which
might well be recognised in concrete fashion by giving
him jicrmanently the allowance of Rs.20O* which he
enjoyed ivhile employed on the Extramural Drainage
Scheme." It was finally agreed that the salary of the
liost should be raised to the extent of the Rs.200 re-

ferred to, and that Mr. Salkield should at once be
invited to make a conti.-ict with the committee for a
further jieriod of five years, ignoring the balance of

service due \inder the present agreement. At the
moment tlie municipal development of Delhi is pro-

ceeding so rapidly that the municipal en.^ineer's de-

partment is working at " fever heat," and Mr. Salkield

lias been compelled to invest in a motor car as a time
economiser.

* The rupee has a standard ralne of Is. 4d.
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REMUNERATION FOR EXTRA WORK.

LOUGHBOROUGH SURVEYOR'S DUTIES.

Consi3erable discussion took place at the last meet-

ing of the Loughborough Town Council respecting a

reconunendation ot tlie General Purposes Committee
to pay the borough surveyor, Mr. A. H. Walker, a

commission for preparing plans and carrying out the

architectural work in connection with the erection of

a new fire station and depot.

Mr. W. Dickens, in moving that the work be given

to an architect, said he could not understand why the

committee saw their way to pay the surveyor twice

over. To his mind the surveyor was engaged and paid
by the ratepayers, and they had the right to the whole
of his services.

Alderman R. S. Clifford remarked that one matter
had been overlooked. Ten or twelve years ago, when
the surveyor applied for his salary to be fixed to in-

clude all work, the council decided not to do so, and
to deal with matters when they arose. He did not
think it was fair in the present instance to let the

surveyor carry out the work without remuneration.
Alderman W. Hanford said the surveyor had all the

facts at his finger ends, and these facts would have
to be given over to any architect engaged. If the

council was not satisfied with paying for the extra

work, let them in private meeting consider what was
a fair remuneration for the surveyor to include any
work that came forward.

The amendment was negatived, and it was finally

agreed that the Finance Committee should consider,

in a comprehensive manner, both the question of re-

mvnieration for extra work and the salary of the sur-

veyor.

FOR OTHER ADVERTISEMENTS
Bee End of Paper.

THOROUGH OF SUTTON COLDFIELD.^ REFUSE DESTRUCTOR.
The Corporation of Sutton Coldfield are prepared

to receive Designs and Tenders for the erection of a

Refuse Destructor suitable for the Borough.
A block plan of the site, with Specification and

particulars, together with all other information, may
be obtained upon application to the undersigned,
and the payment of a sum of £2 2s., which will be
returned on receipt of a hond-fide Tender.

It is particularly pointed out that all communica-
tions must be addressed to, and appointments made
with, the Borough Surveyor, and the Corporation
will not be responsible for any information obtained
from any other source.

Tenders, sealed and endorsed "Refu.se Destructor,"
to be addressed to the Town Clerk, Council House.
Sutton Coldfield, and delivered on or before 12 o'clock
noon on Saturday, the loth day of November, 1913.
The Corporation do not bind themselves to accept

the lowest or any Tender.

W. A. H. CLARRY, assoc.m.inst.c.e..
Borough Engineer and Surveyor.

The Council House,
Sutton Coldfield.

October 9, 1913. (868)

QOUNTT BOROUGH OF SOUTHPORT.

BIRKDALE AND AINSDALE MAIN SEWERAGE.

CONTRACT No. 2.

The Corporation of Southport invite Tenders for the
Construction of about 2,200 yds. of Stoneware Pipe
Intercepting Sewer, varying in size from 24-in. to 18-in.
pipes, and other works appertaining thereto.
Plans may be seen, and Specifica'tion and Form of

Tender obtained, at the Borough Surveyor's Office,
Town Hall, Southport, upon the receipt of a cheque
for £3 3s. (made payable to the Southport Corporation)
which will be returned upon the receipt of a band-fide
Tender.
Sealed Tenders, endorsd "Birkdale and AinsdaleMam Sewerage, Contract No. 2," and addressed to the

Town Clerk, must be delivered at the Town Hall
Southport, not later than 10 a.m. on Monday, the 27th
day of October, 1913.
The Corporation do not bind themselves to accept

the lowest or any Tender, and all who tender must do
so at their own cost.

T XT 1, o X,.
'"• ERNEST JARRATT.

Town Hall, Southport. Town Clerk.
October 8, 1913. /ggm

OTARMINSTER UNION.
^^ TO CONTRACTORS.
Tenders are invited for the work of pulling up exist-

ing drains, laying neiy drains, constructing inspection

chambers and flushing chambers, for the Warminster
Board of Guardians.
Tenders, which are to be free of cost, are subject

to the approval of the Local Government Board.

Particulars, Drawings and Specifications may be

seen at the Office of Mr. C. C. Hancock, Surveyor to

the Guardians, 25 High-street, Warminster, during

office hours by appointment.
Copies of Specification may be obtained of the Sur-

veyor on payment of 2s. 6d.

Sealed Tenders, endorsed "Drainage," to be sent to

the undersigned on or before 27th October, 1913.

The low-est or any Tender not necessarily accepted.

FRED. G. BRADBURY,
Clerk.

Union Office, The Workhouse,
Warminster, Wilts.

October 7, 1913. (866)

TT7ESTH0UGHT0N URBAN DISTRICT
> V COUNCIL.
The above Council require and invite Tenders for

Supplying of and Erection of a Steel Tank of the

capacity of 220,000 gallons.

Specifications and full particulars may be ob-

tained on application to Mr. Geo. Hayes, Surveyor

to the Council, at the Town Hall, Westhoughton, on
payment of 10s. 6d., which will be refunded on the

receipt of a bond-fide Tender.
Tenders, endorsed "Steel Water Tank," must l)e

sent to the undersigned not later than Saturday, the

1st proximo.
The Council do not bind themselves to accept the

lowest or any Tender.

THOS. PARTINGTON,
Clerk to the Council.

Town Hall. Westhoughton.
October 8, 1913. (871)

OLECKHEATON URBAN DISTRICT
COUNCIL.

APPOINTMENT OF ROAD FOREMAN.
The above-named Council require the services of

a competent Road Foreman to superintend under the

direction of the Surveyor the workmen employed V)y

them.
Applicants must have had experience in the main-

tenance of roads, tar-macadam work and tar painting.

Wages 34s. per week. Applications, endorsed " Road
Foreman," in candidate's own handwriting, stating

age, present and previous positions, accompanied
with copies ot not more than three recent testi-

monials, must be sent to me, the undersigned, not
later than Monday, the 20th inst.

JOHN H. LINFIELD,
Clerk to the Council.

Town Hall,
Cleckheaton.

October 8, 1913. (870)

URBAN DISTRICT COUNCIL OF
WARRENPOINT.

Wanted, Tow-u Surveyor for the Urban District of

Warrenpoint. The Surveyor will be required to reside
in the town, and will be provided with an Office in
the Town Hall, and to devote to his duties such por-
tion ot each week-day as may be necessary to enable
him to discharge same. Applicants should apply to
the undersigned for particulars of the duties required
of the Surveyor. Salary, £70 per annum. Applica-
tions, stating age. qualification and experience, and
accompanied by testimonials, should reach the under-
signed not later than 4 o'clock p.m. on Monday, the
27th October, 1913.

The applicant selected will be required to satisfy
the Local Government Board of his competency to
properly discharge the duties of his office, and his
appointment will require to be sanctioned by the Local
Government Board.

(By order)

BERNARD McKERNAN.
Clerk to the Urban District Council

of Warrenpoint.
Town Hall, Warrenpoint, Co. Down. (867)
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Cheltenham Sewage Purification Worl(S.'

By J. S. PICKERING, m.inst.c.e.. Borough Engineer.

The pop\ilation draining into the sewers is about

r.4,O0O, and the dry-weather flow is l,333,COU gallons

per twenty-four houis. The treatment up to the

l)resent time has been broad irrigation on two farms

belonging to the corporation and on lands of private

owners. The Barn sewage farm has an irrigable

area of 130 acres, mostly consisting of light land suit-

able for sewage purification. The Haydon farui, on

wliioh the new works are situated, has an irrigable

area of 2UU acres, and consists mostly of clay land.

About four-fifths of the sewage from the drainage

urea flows to small sewage tanks on the outskirts of

the town at xVrle, and from there is conveyed by

gravitation through two outfall sewers to the Barn

and Haydon Farms. The remaining fifth of the

volume drains in an opposite direction to Hatherley,

and reaches the Haydon Farm by gravitation through

a third outfall sewer.

These tliree outfall .sewers were much too small to

deliver the sewage to the farms in times of even mode-

rate rainfall, and consequently the streams were

",'rossly polluted from frequent overflowings. The
two outfall sewers discharging to Haydon farm have

now been replaced (at a cost of £16,261) with sewers

designed to carry six times the dry-weather flow.

The third outfall sewer, an 18-in. pipe, still delivers

sewage to Barn farm, the intention being to retain

tliis farm for disposing of about a fourth the total

volume of sewage (333,000 gallons) by broad irrigation,

and to deal with about 1,000,000 gallons of the flow

at Haydon partly by bacterial treatment in tanks

and filters and partly by broad irrigation on a com-
jjaratively small scale.

' The streams receiving the drainage from the farms

are so small that during dry periods the sewage
effluents constitute the greater volume of the flow.

The Royal Commission on Sewage Disposal are

very decisive in their opinion that with land of the

character and area available it is impossible to deal

properly with the volume of sewage and storm water,

and to meet their requirements at least three times

the area w-ould be required. Before deciding upon
the present scheme a deputation of the council

waited upon the Local Government Board to ask if

a land scheme would be acceptable provided the

necessary land could be acquired, and the board
stated that, having regard to the report of the Royal
Commission on the subject of broad irrigation, they
were not prepared to entertain the proposal.

Apart, however, from the veto of the Local Govern-
ment Board, it is very probable that ati extension
of the broad irrigation system would have entailed
a much greater outlay than the present scheme, and
a larger annual cost, and with regard to the treatnieni
of the sewage it is scarcely to be expected that the

increased opportunity to make a profit on farming
operations would be resisted, and the purification of

the sewage w'ould probably have been looked ujion
as secondary to the cultivation of crops.

It cannot be said that the corporation have em-
barked upon the present scheme without mature
deliberation. The writer prepared plans eight years
ago, and submitted a scheme entailing an expendi-
ture of £52,000 for purifying the whole of the sewage
and storm water, independent of both sewage farms.
He still holds the views then expressed, that the
farms would be enhanced in value if sewage effluent
could be applied to the crops at such times only as
necessary for manurial purposes instead of being
irrigated with crude sewage and storm water at all

seasons of the year.
The corporation, however, decided to adopt a

partial scheme, and modified plans, entailing an
expenditure of £34,.385, were then submitted, retain-
ing the broad irrigation treatment at both farms, but
dealing with a portion of the sewage and storm water
by bacterial treatment at Haydon farm. This scheme
w'as sanctioned by the Local Government Board in
1907. It has been carried out in a piecemeal manner
in several separate contracts to the disadvantage of
the works and at an increased cost of £4,000 owing
to advances in the cost of labour and material.
Haydon farm was chosen for the new works mainly
* Paper read at a meeting of the Association of Managers of Sewage

Disposal Woris at Cheltenham recently.

because the whole of the sewage of the borough

could be conveyed liy gravitation to this farm, and

the levels of the site of the tanks and filters were

exceptionally advantageous. In the case of Barn
farm a large area of the borough could not l)e

drained by gravitation to this, and the levels are

un.suitable for the works.

When the new outfall sewer was laid from the Arle

tank to Haydon farm, the course was .shortened by
about a mile by tunnelling through a hill, and this

enabled the new sewer to enter the farm at a level

7 ft. higher than the old one, an alteration which
has been of the greatest advantage in designing the

new works. Both outfall sewers now enter the farm
at the same point.

The new works comprise detritus tanks, precipita-

tion tanks and percolating filters. There are three

detritus tanks, having a cajjacity of 61,000 gallons.

They were built about six years ago, and have had
to act al.so as precipitation tanks pending the con-

struction of the new works. For this rea.son they
are of somewhat larger capacity than necessary for

the completed works, and in practice one will prob-

ably be reserved for use in time of storms. Before
entering the detritus tanks, the sewage passes
through two sets of screens. The first screen is 30 ft.

long, and has li-in. spaces, and the second is 39 ft.

long in three lengths with ^-in. spaces. The double
.screening is found to be essential, as the i^recipi-

tated sludge has to be pumped.
A storm-water overflow is provided w-here the

sewers enter the farm for conveying storm water
direct to the land, and a connection is to be made to

the storm-water sewer from the outlet of the precipi-

tation tanks, so that storm water may, when re-

quired, pass through the tanks on its way for treat-

ment on the land. The tanks have a capacity of

about eighteen hours' dry-weatlier flow, which will

probably be found more than sufficient for the clari-

fication of the ordinary dry-weather flow of sewage.

Three of the precipitation tanks have been in use
for about three years. They are of circular form, each
30 ft. diameter and 15 ft. deep, and are provided with
helical scrapers for the removal of the sludge. This
form of tank has proved advantageous in practice, and
the tanks now in course of construction are of some-
what similar design. They consist practically of nine
circular tanks, 35 ft. diameter and 13 ft. 6 in. deep, but
i)uilt in a series of three and connected in such a
manner as to form three continuous tanks. Each set

of tanks has three helical scrapers for removing the
sludge.

What is aimed at in the design of the tanks is the
clarification of the sewage to as great a degree as pos-
sil)le. The bulk of the sludge will be deposited in the
existing.' three tanks, and it is proposed to place a
coarse filter, about 2 ft. deep, over each of these to

strain the sewage on its way to the larger tanks. By
the time the sewage reaches the end of the new tanks
:t should be in a suitable condition for distributing
over the filters.

SLUDGE REMOVAL.

The operation of removing the sludge from the tanks
is simple. A helical scraper, upon being revolved by
hand, drives the sludge into a small sump in the floor,

and upon opening a valve on the sludge main it is

conveyed under pressure (due to the head of sewage
in the tank; into a pump well adjoining the engine-
house. The sludge is pumped through a rising main
into lagoons on private lands where it is left to drain,

and is then used by farmers for manurial purposes.
Agreements have been entered into for a period of

ten years for the disposal of the sludge in this manner.
The price charged is from 6d. to 8d. per yard after

drying. A rising maiti is also laid for delivering the

sludge to a field on the sewage farm if required. The
liquid from the sludge beds on private lands drains
-. nto sumps, and flows back through the rising main
into the detritus tanks either by gravitation or syphon-
age, the main being occasionally emptied of the

sludge for this purpose.

The sludge-pumping plant consists of a pair of 5^-

b.h.p. Crossley oil engines and two sets of Tangye
three-throw plunger pumps capable of raising together

150 gallons per minute. It is estimated that an aver-
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age of two or three hours' pumping per day will be

sufficient to deal with the whole of the sludge.

After leaving the precipitation tanks the sewage
flows through a/27-in. pipe to a

series of ten gaug-

ing chambers, and
thence .through

'i separate 9-in. pipes

S to ten percolating

g filters. The gaug-
H ing of the sewage

g flowing to each
o filter is by means
'-^ of a V-shaped notch,

the actual dis-

pl-i o charge being mea-
l\p. g sured and regis-

1 i-;J
< ^ tered on a Lea

\W-; '^ « recording appara-

fej X? tus placed in a

1^1

1
' g ^ small building ad-

\\i'-V' >^ joining the guag-
|:iV; ^ 5 ing chambers.

ill

l-f-'v^

FILTERS.

There are ten

circular filters,

each 101 ft. in dia-

meter and 4 ft. 9 in.

deep, with a total

area of 8,810

sq. yds. The filters

are arranged in

two tiers, so that

if desired the

effluent from the

upper five may be

refiltered through
the lower five. It

is probable that in

jjractice it will be
found desirable to

work the filters

as separate units,

but at times double

filtration may be
serviceable if only

to keep the beds

in a matured con-

dition, particularly

when the flow is

greatly diminished
by the use of

sew'age on private

lands along the

line of the outfall

sewers.

The walls of the

filters are built of

concrete blocks,

manufactured at

the corporation

slab factory, and
are composed of

fine destructor
clinker and cement
in the proportion

of 3 to 1, the face

of the blocks for

about 1 in. in

thickness being
of granite chip-

pings and cement
iu the same pro-

portion. The
blocks are 18 in.

long, 14 in. wide,

and 5 in. deep,

and are built in

cement mortar.

The filter floors

are of concrete

G in. thick.

The filtering

\
medium is of Mal-
vern granite, the

bottom layer of

6 in. being 24-in.

gauge, the top layer of about 8 in. of -J-in. gauge,

and the body of the filter being of a gauge from } in.

to li in. The medium is underdrained by a false

J
'Ti

4\

.i

floor of semi-cucular slotted tiles of glazed stone-

ware.
,

Much consideration was given to the gauge ol the

filtering medium and the depth of the filters, and

the result was only arrived at after trials with ex-

perimental filters, extending over eighteen months

and upon upwards of 100 analyses of the effluents

being made. The sewage is from a residential area,

and therefore the treatment does not present the

difficulties ^vhich are generally met with in districts

where liquors from manufacturing processes are dis-

charged into the sewers. The trials showed the

effluent from a filt«r 4 ft. 6 in. in depth to be as

satisfactory from a practical standpoint as that from

a bed 6 ft. deep. There would therefore have been

no advantage in adopting the greater depth, whereas

the saving in cost has been considerable. With re-

gard to the gauge of the filtering medium, the only

advantage of adopting a smaller size than that de-

cided upon would be to obtain a reduction in the

suspended matter which appears in the effluent in

the form of humus. The writer prefers the humus

to pass through the filter freely, as it may be readily

dealt with afterwards, and the coarser the material

the less likelihood is there in chokage.

The tank effluent is applied to the filters by means

of Fiddian distributors. Two of the filters have been

in- operation for about 2i years. The distributors to

these were designed for double arms, but aft«r a few

months' experience it was decided to convert them

into single-arm distributors, as these gave better re-

sults with a small flow of sewage. The distributors

to be fixed to the eight filters in course of construc-

tion will be of the single-arm type, and in order to

reduce the friction to a minimum one rail instead of

uvo will be used, the outer end of the arm being

designed as a cantilever.

The effluents from the filters now in operation liave

been invariably satisfactory. Samples are collected

daily from these, and also from the land, and are

kept in stoppered bottles for about a fortnight.

While a large proportion of the land effluents have

become offensive, not a single sample from the filters

has shown signs of putrefaction. It will be neces-

sary, of course, to remove the humus before dis-

charging the filtered effluents into the stream, but the

method of doing so has not at present been deter-

mined. The Local Government Board have recom-

mended the provision of humus tanks, but before

deciding upon these trials will be made by passing

the effluent through wide channels on the land with

the object of allowing the humus to deposit in these

when it is required to pass the effluent direct to the

streams.
When the ten filters are dealing with a flow at the-

rate of 1,000,000 gallons per day, the speed of filtra-

tion will be 114 gallons per square yard, and when
nine filters are working with the same rate of flow the

speed will be 126 gallons per square yard. When
the flow is in excess of what can be properly dealt

with on the beds, the land will be brought into use,

but in any case the whole of the sewage will pass

through the tanks. The filters are expected to deal

with storm-water sewage up to about 250 gallons per

square yard, and the remainder will be dealt with

on the land.

Kidderminster Sewage Farm.—At a recent meeting
the Stourport Urban District Council resolved to

appeal to the Local Government Board on the sub-

ject of an alleged nuisance caused by the Kidder-
minster sewage farm.

Municipal Motor Omnibuses for Birmingham.—The
chairman of the Tramways Committee informed the
Birmingham City Council last week that con-

siderable progress had been made in negotiations

with the owners of the motor omnibuses now running
in the city, with a view to the purchase of the

omnibuses by the corporation.

Manchester Town Hall Proposed Extension—Coun-
cillor Derwent Simpson, at a meeting of the Man-
chester City Council last week, stated that the

Town Hall Committee did not wish at present to go

forward with the scheme for the extension of the

town hall. This was not because the necessity for

increased municipal accommodation did not exist

;

the council would have to come to the Town Hall

Committee some time to solve the problem. He
added that if the council would proceed to erect an

art gallery on the Piccadilly site and use the present

Art Gallery for municipal purposes it would give

them the accommodation they required.
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Highways/
Bj CHARLES HAMLET COOPER, m.i^st.c.e., Borough Engineer and Surveyor, Wimbledon.

The highway authorities of England and Wales in-

clude : 51 county councils, 75 county boroughs, 249

lioroughs, 821 urban district councils, 657 rural dis-

trict councils, 1 London county council, 1 The City

corporation, 28 metropolitan boroughs; total, 1,883.

Each of these authorities, with few exceptions, acts

as an independent highway authority within its own
district, controlled only by Government departments

and county councils in carrying out work for which
grants are made. Although three Government depart-

ments—viz., the Local Government Board, the Board
of Trade and the Road Board—exercise certain func-

tions in respect of highway authorities, none of these

departments controls such authorities as regards work
paid for out of local funds.

As far back as the eighteenth century the inconve-

nience of such a system was realised, and a scheme
for placing the highway authorities of the metropolis

under the control of a central body was prepared early

in the nineteenth century. Unfortunately, the idea

was abandoned, and was not revived owing to public

attention being then directed to railways.

The necessity then apparent for a central controlling

Ijody is far more pressing at the present time, when
the traffic borne by highways has undergone such a

radical change as that consequent on the introduction

of motor-driven vehicles. This form of traffic, with

increased speeds and loads, requires wider and
straighter roads that so intersect as to allow- approach-

ing vehicles to view- each other at the earliest possible

moment, while the road crust must be capable of

carrying the traffic to which it is now subjected. It

is impossible to effect these improvements in roads

passing through the districts of various highway autho-

rities, most of whom may be quite willing to accept

a general scheme for improvement, while it is impos-

sible to obtain the consent of the remainder of such

authorities. . . .
'

In order to obtain the land necessary for improving
our highways every opportunity that arises should be

considered and the land secured before building opera-

tions take place. The writer has effected extensive

widenings, the land for which w-as obtained free or at

a nominal cost. If freeholders are approached at the

proper time they are, as a rule, only too willing to

effect improvements that tend to assist the develop-

ment of their estates ; if these opportunities are lost,

however, and the ground has subsequently to be ac-

quired compulsorily, in most cases when valuable

buildings have been erected, the price is very mate-

rially increased. There is little doubt that, under the

control of a central body, many of the authorities who
at present refuse to widen their highways on the score

of cost could be induced to do so. Our forefathers

in many cases, provided space in front of buildings

which would allow for the widening now required;

highway authorities have, unfortunately, in many
cases, allowed such space to be built over. . . .

The question of highway widening is a matter that

can be dealt with only by a central body, who
should prepare plans showing the lines to w-hich build-

ings might be brought forward, and who should have
the power to fix such line. No more pressing example
of the necessity for such a central body could be found
than that of London and its suburbs, for -n-ithin the

last five years many millions have been added to the

cost of effecting pressing street widenings, by allowing
buildings to he erected on the ground required for such
w-idenings. . . . The central body should represent
not only highway authorities but also the users of

highways, especially for commercial purposes. The
function of this body should not be confined merely
to highways construction and maintenance, but should
embrace the regulation of vehicles using the highway,
including tramways, and the use made of the subsoil
beneath the highway surface.

There does not seem to be the same aversion to the
formation of a central body in other countries that
there is in this. At the late Road Congress a section
was devoted to the question of "Authorities in charge
of the Construction and Maintenance of Roads : Func-
tions of Central Authorities and Local .\uthorities," in
which nine papers were submitted from various coun-
tries. All were in favour of more centralisation, with

the exception of the paper that dealt with Great
Britain, written by eight authors, of whom only two
were opposed to centralisation, and these were the re-

presentatives of the Rural District Councils .\ssociation.

The Road Board w-ould appear the body best suited

to exercise central control. Unfortunately, its powers
are restricted under the " Development and Road Im-
provement Funds Act, 1909," which constituted the

board. . . . Sec. No. 9 constitutes the Road Board a

separate highway authority with full power with re-

gard to roads the board may construct. It is, however,
very questionable whetlier such a board should have
executive powers such as are conferred by this section,

and so far the board has not exercised its executive

powers.
With these limited powers and a limited expenditure

of £2,184,314 it is extraordinary what improvements
the board has induced local authorities to effect. In

fact, the very formation of the board showed the high-

way authorities that unless they adopted better

methods the fate of the highway warden awaited them.
At the late International Road Congress the sur-

facing of roads in this country was given as follows:

Permanent pavements, 4,000 miles ; bituminous-bound
roads, 4,650 miles; water-bound macadam, tar-sprayed,

16,000 miles; water-bound macadam, 123,000 miles; un-

metalled, 2,857 miles; total, 150,507 miles.

These are maintained at an expenditureof £15,465,668,

or £103 per mile. To meet this expenditure we have:
Tax on motor vehicles, £353,000 ; tax on petrol, £546,01)0

;

other Imperial taxes, £1,608,000; local taxation,

£12,953,668; total, £15,465,668.

Of the total expenditure on highways 83} per cent

has to be found out of local rates.

The motor vehicles using these highways are as

follows; Pleasure motors, 80,468; commercial, 14,000;

motor omnibuses, 4,000; public automobiles, 27,280;

motor cycles, 63.680; total motor vehicles, 189,403.

Rural districts, naturally, object to pay 83} per cent

of the upkeep of their highways, the w-ear of which is

mainly due to traffic foreign to their district.

LAW.
The law relating to highways is founded on the High-

ways Act of 1835, which repealed previous Acts. . . .

The Act contained 120 clauses, not more than thirty of

which have any reference to present-day procedure

;

in fact, the Act may be taken as almost obsolete. Sub-
sequent to the passing of this Act twenty-seven Acts

relating to highways have come into force, four of

which have reference to motor-driven vehicles.

The law- of highways is complicated not only by
so many Acts, but by the various orders made there-

under, and is incomplete in not containing provi-

sions to meet present-day requirements. The time
has arrived when one Act, embodying the construc-

tion, maintenance, and provision for regulations for

vehicles using highways should come into force.

Such an Act should i)rovide power to deal with the

use made of subsoil in the laying in of sewers, gas,

water and electricity mains, &c. At present the sub-

soil beneath the highway belongs to the owners on
either side, who have full pow-er to construct cellars

beneath the footpaths, which if done would restrict

the space for sewers and mains to that beneath the

carriageway, where the interference due to sewers
and mains should be avoided. The undertaker whose
duty it is first to provide one of these w-orks is at

liberty so to place it as to interfere materially with
the construction of the works to be subsequently
undertaken. By a little judicious planning in

arranging the positions of the various mains the
space beneath a highway might be utilised to much
greater advantage than at present, and considerable
saving could be effected both in the cost of suc]i

mains and in getting access thereto.

By arranging the position of mains much of the
disturbance of the surface that now takes place would
be avoided. Thus, in the case of wide roads, service
mains should be laid on both sides, preferably close
to the fences. When new roads are laid out under-
takers invariably postpone laying mains until a
certain number of houses have been erected—that is.

after the road has been constructed. Had these
mains been laid in previous to the road being con-
structed, the disturbance caused by laying in most,
if not all, the mains would be avoided. The high-
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way authority should have some power to restrict the

appliances, other than actual mains, placed under

a highway, and no rights should prevent the removal

of obsolete mains or sewers.

With the introduction of asphalt-bound surfacings

the question of making openings in a carriageway

becomes most important, owing to the brittle nature

of the asphalt, which goes to pieces if there is any

settlement where a trench has been opened. All

trenches should, in the writer's opinion, be filled m
by the highway authority.

IRAPPIC.

In order to .-bow the changes that have taken place

in the traffic carried by highways, Mr. Cooper gave

a synopsis of traffic returns taken by Mr. Hewitt

Griffin, f.s.s.. ioTMotorTreulion. Tho.^etaken at Putney

Bridge' on a Sunday in June or July since 1905 show

the change in pleasure traction, while the returns on

week days in Edgware-road and Fleet-street show how

ordinary traffic has changed These returns are

confined to the day traffic, but they show how rapid

has been the change from animal to mechanical pro-

pulsion, while the total traffic has increased enor-

mously.
The damaging effect of these classes of traffic varies

so that it would be impossible to construct any one

crust suitable to all classes, except at a prohibitive

cost, and even then the damage wrought by traction

engines with barred and studded wheels skidding.

and heavy horses with cogged shoes, adds greatly to

the cost of maintenance. The use on highways of

barred and studded tyres, cogged shoes, and all sharp

metal edees .should be prohibited. ...
Excessive damage is done to the surface of high-

ways by the skidding of wheels, which seldom take.-

cement concrete. The only reason the author can

adduce for this paving withstanding such a heavy

traffic is that it is on a gravel subsoil. In other dis-

tricts the thickness of concrete has been increased

to 9 in., and where trenches are subsequently made
12 in. is laid, as a rule, beneath the blocks used in

repairing the surface.

The excessive damage caused by motor omnibuses

and vehicles taking heavy loads at high speeds is

due to the impact with which the wheels carrying

such loads strike depressions in the road surface,

and, as it were, knock the bottom out of such depres-

sions, thereby forming hollows. The impact increases

with the depth of the hollows, and as water settles

in these hollows the road crust goes rapidly to

pieces. The impact causing these hollows might to

a great measure be avoided if sucli traffic were car-

ried on three axles instead of two, as at present.

A good example of w'hat might be expected by the

adoption of this principle may be seen from the

roads rolled by a 3-axle roller, which produces a

much more even surface than the ordinary 2-axle

roller.

Reference to traffic would be incomplete if mention
were not made to the allocation of part of the high-

way for a tramway track, which should never have
been allowed, on 2,600 miles of highways in the

United Kingdom. . . . Where such tracks are laid

they form most serious obstructions to traffic, and are

a fruitful source of accidents, while it is impossible

to maintain a properly surfaced road beside these

tracks. . . .

CONDITIONS KEQUIRED TO CAEIIY TRAFFIC.

The failure of our roads-to carry the traffic of to-day

is due, in great measure, to neglect of the principles

//

V o^'asoiL
Di\c;ram SHOWING HOW Load on Road Surface Causes Depression and Consequent Upheaval.

place in the case of flexible-tyred wheels, but un-

fortunately is the method generally adopted for

liraking metal-tyred wheels when descending a de-

cline. Even when placed in a skid pan the damage
done is far greater than if such wheels were retarded

by means of a proper fool brake, which allows wheels

to rotate without causing skidding. Take the case

of an incline on a road traversed by a majority of

iron-bound wheels, and the wear of the surface is

much greater on the down side than on the up : while

on inclines traversed mostly by flexible tyres the

greatest damage takes place on the up side. . . .

A jjroperly constructed macadam road can, at small

cost, be surface dressed so as to render it immune
from damage by motor vehicles with flexible tyres,

so long as the road is not affected by wet, but as

soon as the impervious surface is broken up, as it

is by excessive wet or frost, the road is rapidly

damaged where tliis traffic is excessive, and espe-

cially where the road has to carry motor omnibuses.
The damaging effect of this latter form of traffic, so

far as we can .see at present, has resulted in the
destruction of Portland cement concrete 6 in. thick,

where placed beneath wood paving and asphalt. The
author has only found one exception in the Ixindon
districts—viz., that of George-street and High-street,
Richmond—which carries no fewer than 1,155 omni-
buses per day of sixteen hours, and 1,878 on Sundays,
equivalent to 55,212 tons per week, on a carriageway
25 ft. in width, the carriageway being paved with
5-in. creosoted deal blocks, laid on 9-jn. Portland

laid down in the eighteenth century by Telford and
Macadam. Telford insisted on a foundation of large

stones placed in position by hand, which is the kind

of foundation required to carry the motor-'bus and
heavy traffic of to-day. Macadam insisted on a cru.st

formed of evenly sized angular stones keyed together

without binding material. Specification No. 7, issued

in July last by the Road Board, fully bears out Mac-
adam's principles. . . .

For rapid traffic it is essential that the road surface

should be as smooth as possible. Pitched crossings

and pitching round manlioles should be removed, and
as few manholes and surface boxes as possible should

exist in the carriageway. When stones of various

sizes are used the large stones invariably work to the

surface, and will destroy the effect of any surface

dressing so far as it is intended to render the surface

impervious. In addition to the tendency of the large

stones to work to the surface, such large stones pre-

dominate in certain parts of the layer, and there is

no means of insuring a uniform mixture of the various

sized materials.

In the various books and papers that deal with road
crusts the writer has failed to find any reference to

the force that appears to him most destructive. Such
works deal with the road crust as the conveyor to the

ground beneath of weights that come on to its surface,

and the depression caused thereby, but no mention is

made of the force of upheaval that acts contiguous to

the area of depression ; in fact, we have been consider-

ing road crusts in a somewhat similar manner to the

voussoir of an arch, which conveys the weight carried
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by the bridge tn the abutments and thence to the

foundations. If .suoli an arch had to withstand force.<

from beneath, it would be necessary to introduce ten-

sion rods on the extrados to counteract such forces.

The force causing the upheaval which takes place in

the case of a road crust acts in exactly a similar

manner to that of a force introduced beneath an arch,

and should be resisted by surfacing material having

as great a tensile strength as it is possible to obtain

with economy, such as would be afforded by a tough

bituminous coating. No better method could be de-

vised to destroy such tensile strength than by intro-

(hicing large stones into such coating, and as it is

essential that the coating should be as homogeneous

.IS possible, the introduction of various sizes of stone

is most deleterious. In such a surface coating there

;,,-e several forces set up by the wave-like action that

takes place, which act in a variety of ways, and it is

es.sential, in order to prevent destruction from these

combined forces, that the surface coating should be

as homogeneous as possible, and at the same time tough

.•ind resilient. The writer feels certain that if these

conditions had been complied with' the failures that

have resulted throughout the country from the use of

asphalt surfacings would not have occurred. He has

seen these surfacings laid with good materials and in

a manner with which no fault could be found other

llian that various sizes of inelastic material have been

introduced. On the other hand, in the case of surfac-

ings in which only f-in. granite chippings have been

)ised, by far the best results have been oljtained.

The deeper the road crust naturally the less wave-

like action, and it is due to the small wave-like action

tliat takes place on dry, sandy subsoils that thin road

crusts have carried .such weights, as may be seen at

the present moment in New Eltham, where the exces-

sive traffic on the Sidcup road has been carried by a

road crust less than 1 ft. in depth. The same occurred

on Wimbledon-hill before the widening took place in

1892. the road crust being under 4 in. in depth.

The writer has observed many of the roads covered

with a thin layer—say 1 in. to 11 in.—of tarred granite,

which, at a slightly greater cost than that of repairing

the water-bound surface, has rendered the road imper-

vious, and. so far as can be seen, immune from the

effect of weather, so that it is able to carry much
greater traffic, and in many cases a small amount of

motor-'bus traffic. It is reconnnended that this mate-

rial .should be laid on the surface of an ordinary mac-
adam road, which, if possible, should not be disturbed

liy scoring.

Surface Drpsshigs.— . . . The dressing generally used

by the writer is gas tar containing not more than 5

per cent of water to which pitch, in the proportion

of 1 lb. to 3J gallons of tar, is added, heated to 160 to

180 deg. Fahr., discharged direct from the boiler on a

well-swept road surface, and worked in with rubber
squeegees, and then covered with f-in. Guernsey
granite chippings rolled in. The cost per square yard

is l-46d., made up as follows: Labour in sweeping
clean and spreading, 028d. ; for tar and pitch, 0-59d.

;

for granite chippings, 0-39d.; for rolling, 0'04d. ; for

carting and hire, 0'16d. . . .

The writer is of opinion that the surface of the

future, except for very heavy traffic, will be composed
of hard stone granite or basalt of uniform gauge, not

exceeding 3-in., held by bituminous binder, and laid

in thicknesses varying with the traffic to be carried,

and, where possible, on the existing road surface with-

out resource to scarifying. The breaking up of any of

the existing crust by scarifying or scoring materially

reduces the carrying power of the crust, which it is

essential to preserve in the case of thin crusts. For
heavy traffic there is no doubt that, whatever surface

paving is used, it should be laid on Portland cement
concrete.

STATE OP HIGHWAYS IN RELATION TO ECONOMIC
CONDITIONS.

. . . Figures show that so far the introduction of

motor traffic has not materially increased t!ie cost of

highway maintenance, while in the well-paved streets

of the City of London the cost has decreased 29 per
cent. ...

THE LAYING OUT AND IMPHOVEMENT OF HIGHWAYS.

In the provisions suggested bj' the Local Govern-
ment Board for adoption by local authorities in the
by-laws for the regulating the laying out of streets, such
important points as (a) the angle at which roads join.

(b) rounding-off corners, (r) the question of a maximum
angle of inclination, are not dealt with, while the total

width provided for a street is 36 ft.; in fact, so meagre
are the powers of local authorities that, except in the

ca>e of special Acts, no power exists to prevent the
laying out and construction of highways quit« un.suited

for modern traffic. Were it not for the fact that those
developing estates desire to keep on good terms with
the local authorities, roads might be laid out at vari-

ance with all tlie desiderata for modern traffic. This
shows still further the necessity for new legislation in

respect of highways.

The considerations that should govern the laying
out of new roads are: (1) That where a road is likely

to become a means of communication between centres

of population the facilities for such communication
should be .studied and adopted to the fullest extent

practicable; (2) that all facilities for modern traffic,

such as wide roads and rounding-off corners, should
be afforded ; (3) the question of carrying off rainfall in

excess of that for which the sewers have been designed

has to be considered, as in most cases the only avail-

able means other than the sewers are the roads. Thus
road.* cro.-ssing valleys are to be avoided, while road.s

contouring, or, better still, with a slight inclination

up a valley, are to be encouraged. . By so laying out

roads the natural character of a valley is maintained
as far as can be.

The cost of ultimate maintenance of proposed roads

should be carefully considered. In most cases there

is too great a tendency to create as many building

plots as possible, thereby increasing the length of

roads and the ultimate cost of maintenance. Roads
provide an unobstructed passage for air between the

fronts of houses, and in the past houses have been so

placed that the space between the backs afford a

secondary passage for air almost as important as that

between the fronts. Sewers and mains of all descrip-

tion should be laid in where possible before the road

crust is formed. When owners develop their own
estates much of the preliminary work, such as house
connections, can be got in before the road crust is

formed. The writer strongly advocates each estate

being dealt with as a whole—that is to say, the estate

owner having the houses built instead of selling off

plots. . . . The writer does not advocate the comple-

tion of the road crust before houses are built, but that

the preliminary works .should consist of laying out and
forming the road, and placing a 12-in. by S-in. granite

flat kerb on either side of the carriageway, and the

placing in of sufficient foundation for both carriageway

and paths. Wlien buildings are nearing completion

the kerb .should be set on concrete, and the crust for

carriageway and paths completed.

The writer is a strong advocate of carrying out all

necessary improvements at as early a date as possible,

as in his experience delay means additional expense.

DISCUSSION OF MR. COOPER'S PAPER.

Mr. Arthur Valon, m.inst.c.e., the president,

occupied the chair on Monday evening at the meet-

ing of the Society of Engineers, at which the fore-

going paper was read. In opening the discussion he

said that Mr. Cooper seemed to think that the

present law with regard to statutory companies who
desired to lay mains in roads required altering in

some respects, and hinted that the ownership of the

subsoil beneath the highway ought to be taken away
from the owners of adjoining property—whether
bought or not he did not know. On the face of it,

that seemed a common-sense opinion, but it appeared
to him (the speaker) that great difficulty would be

experienced in getting the subsoil conveyed to the

State or road authority without compensation of

some kind. ilr. Cooper also suggested with regard

to the laying of mains and cables in the subsoil of

the road that the local authority ought to have powers
to indicate the positions in which those should be
laid, but it had to be remembered that local autho-

rities could not be depended upon to act impartially

in cases where they owned one service and a com-
pany another. He agreed with the suggestion that

mains should be laid as far as possible in the foot-

ways. The author desired that mains should be put
down when roads were constructed, but he (the

speaker) knew districts in which many miles of road.s

had been laid out and not a single house built during
a period of ten years. No public company could
afford to lay mains in all those roads and wait so

long for a return of their money. Then Mr. Cooper
wanted a central authority, thinking, apparently,
that the present arrangements were inadequate. But
there were certain definite difficulties in the way of

a central authority, and certain advantages to be
derived from local control ; for instance, the local

authority having to raise money by means of rates
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wa3 likely to be more careful in the spending of it.

A grant in aid would be preferable to taking the

power altogether out of the hands of the local autlio-

rities. He had heard the roads of France held up
as examples of what roads should be, but he had
never seen better roads than those in this country.

He thought it remarkable considering the revohition

which had taken place in traffic in such a sliort time

that road engineers had done what they had.

Mr. E. VAN PuTTEN (.horough engineer of Lewisham)
said he agreed witli the plea of tlie author for a

central authority. A central authority would not be

constituted actually to carry out the administration

of the work on the roads, but in the same way as the

London County Council had a certain authority over

the roads of the Metropolis and the Local Govern-

ment Board over the roads of the country. The un-

fortunate thing about both these bodies, as regarded

roads, was that their duties were so manifold that

they could not pay proper attention to the roads.

The 36-ft. road sanctioned by the Local Government
Board was simply absurd. In London a -lO-ft. road

was insisted upon by the County Council, and that

was a great deal too small : .50 ft. should be the

minimum for London. He did not altogetlier agree

with Mr. Cooper on the question of forecourts. Dis-

cussing the damage done to highways by the varioiis

classes of motor traffic, Mr. van Putten' said that

even more destructive than traction engines were
the heavy twin-tyred vehicles, which in passing

rapidly over the roads created a vacuum and sucked
out the binding material, producing corrugations.

He had been astonished to hear Mr. Cooper assert

that tramways should never have been allowed on
some 2,6(X) miles of highways in the United Kingdom.
For his own part he looked iipon them as a blessing

in disguise, for while a portion of the road on each
side of the lines was maintained by the tramway
authority the bulk of the traffic kept to the tramway
track, thus reducing very much the wear of the otlier

parts of the road. With regard to the finding of

money, lie thought all mechanically propelled vehicles

should be more heavily taxed than at present. In
his view the breaking up of concrete foundations
was not caused so much by ordinary motor vehicles
as by those over 3i tons in weight shod with steel

tyres, one class of these being allowed to travel at

S miles and the other at 5 miles an hour. The
passage of such vehicles had the effect of hammering
on the road, which did more damage than the twin-
tyred or any other rnbber-tyred vehicles. In London
they had a certain amount of jurisdiction in the
matter of the laying of gas, electricity and water
mains, and they had lieen able in Lewisham to insist
in at least one case on these being put under the
footpaths.

Mr. J. S. KiLLiCK (Road Board) expressed disagree-
ment with Mr. Cooper and Mr. van Putten as regards
the widths of carriageways, his view being that wide
carriageways in the country were unnecessary owing
to the tendency of drivers to use only the centre por-
tions of the roads. In regard to asphaltic and
bituminous surfaces, TMr. Cooper insisted that the
materials employed in the construction of these
should be of uniform size, contending that materials
of various sizes tended to the breaking up of the
roads owing to the large stones working to the sur-
face. That was wrong. His own view was that
stones of various gauges—of reasonable size—tended
to make the road voidless, and as the voids were
reduced the possibility of water getting in was de-
creased, the result being that the life of the road was
increased.

Mr. E. B. B. Newton (Paddington) said Mr. Cooper's
remarks in regard to forecourts seemed to savour a
little of confiscation. The rights of individuals in
such matters must be respected. There was much to

be said in favour of a central authority, and he tliouglit

most road engineers were hopeful that the Road Board
was a step in that direction. In the matter of the
laying of mains, he might say that in his borough not
only had companies been reciuired on occasions to lay
their pipes in the footway instead of the road, but
along both footways, and he was bound to say that
in the majority of instances the companies had ac-

ceded to the demand without demur when the neces-
sity for the step was pointed out to them. "While one
of the greatest difficulties of the local authority arose
from the opening of trenches, the companies were
equally averse to it owing to the great expense that

was involved, and were no more anxious to break up

the roads than the councils were to see it done. At

the same time, he agreed that the reinstatement of

these trenches required to be done in a thorough and
workmanlike manner. He had even considered the

reinforcement of concrete foundations, but that again

would create a difficulty in the opening of roads, and

their proper reinstatement afterwards. In referring to

the weight of vehicles, Mr. Cooper should have spoken

ut tlie speed, which was even more important. As to

materials, he did not think there was anything avail-

able at present that was capable of being used with

success where there was a heavy motor-' bus traffic.

There were many opinions in regard to the gauges of

materials. Personally, he had had good results on

roads where mixed gauges had been used, and likewise

on roads where the gauge of the material had been

uniform, but it was significant that wlren in negotia-

tion with one of the best-known firms engaged in sup-

plying tar-macadam he had been asked when the

guarantee of the period of maintenance came to be dis-

cussed whether they would be allowed to u.se mixed
gauges. He thought that spoke for itself.

Mr. R. W. A. Brewer suggested that the advent of

the motor vehicle had decreased rather than increased

the cost of road maintenance. The next speaker, how-

ever, Mr. Max Clarke, chairman of the Works Com-
mittee, Holborn, quoted figures in an endeavour to

controvert such notions, instancing the heavy outlays

of public money which had been necessitated in adapt-

ing the roads of that borough to the new forms of

traffic.

Mr. Cooper, in the course of his reply, said there

was no suggestion of confiscation in his paper. His

whole point wasthat people should be paid for what they

had got, and not allowed to create something for which

the ratepayers would be obliged to pay excessive coin-

pensation. Why should compensation have to be paid

for the subsoil under highways, which was useless

to anyone but the local authority unless it happened
to contain coal or other minerals ? As regarded the

impartiality of public bodies when it came to dealing

with competing companies, his own view was that it

was a great mistake for them to enter into such compe-
tition. If they did, however, they should not be the

licensing authority. As to streets being laid out before

they were required, he thought the recent Finance

Act, if it did anything at all, did something towards

preventing estates being laid out too early. English

roads were admittedly the best in Europe at the pre-

sent time, but fifteen years ago they were not up to

the standard of the Irish highways. The Local

Government Board was not a controlling authority

so far as roads were concerned. He had not spoken

of a central authority having executive powers—merely
an administrative authority. As to the filling up of

voids, he was afraid Mr. Killick had forgotten that if

they were to have a proper road surface to resist the

heavy traffic they must have a certain amount of den-

sity, and that would be destroyed by large stones.

There was no doubt about it. Macadam was about

right when he said that one must not put into a road

a stone too large to go into one's mouth, nor too small

sufficiently to fill it.

Chartered Surveyors' Coifing Society—By kind per-

mission of the two clubs one-day competitions will

lie held on the King's Norton and Burhill courses on

the 17th and 24th inst. respectively. Full particulars

can be obtained on application to the joint hon.

secretaries of the Chartered Surveyors' Golfing

Society, Messrs. S. J. Chesterton and Sydney A.

Smith, 22 Chancery-lane, E.G.

Bridge Building Students, young engineers, and
surveyors wiU find much useful information in " Pre-

liminary Studies in Bridge Building," by Reginald

Ryves, assoc.m.inst.c.e. (London: St. Bride's Press,

Limited, 24 Bride-lane, E.G. Price 2s. nett.) The
book is described as the " first of a series of small

volumes, each complete in itself, dealing with the

design of ordinary highway bridges of moderate span."

Though highway bridges alone are referred to, the

matter contained in this volume is largely applicable

to railway bridges aqueducts, and similar engineering

undertakings. Tlie five primary types of bridges are

lescribed, and the conditions determining the best

s;'ve for each of the three types of streams are discussed

in detail; while in connection with wandering streams

various modes of designing abutments or approach
spans are dealt with. Improvements of fords and the

effect of eccentric loading of vehicles on the girder

loads are among the numerous other items touched on.

—Scoteman^
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LLANGOLLEN COUNCIL AND SURVEYOR.

REFUSAL TO FILL UP FORMS.

At a recent meeting of the Llangollen Rural Di.-trict

Council the clerk stated he had received a third

application from the Local Government Board for

statistical information in connection with the

Housing and Town Planning Act, which he was un-

able to supply, as the surveyor (Mr. John Willianisi

declined to fill up the forms.

The chairman said that at the previous meeting they

had given the surveyor a month to consider whether
lie would fill up the forms in the book required by
the Local Government Board under the Housing aVid

Town Planning Act, under which he had been ap-

l>ointed officer for the Llangollen rural district. The
surveyor contended that* as he had made entries em-
bodying the substance of the information in the re-

port book and journal, which as their surveyor he
kept under the Public Health Act, it was not neces-

sary to fill in the details in the book provided under the

Housing and Town Planning Act. The council, how-
ever, considered that this should be done, and the

Local Government Board also required it, but the

surveyor declined to do it, saying it was not neces-

sary. They would like to hear whether, having
thought over the matter for a month, the surveyor
had anything to say.

The surveyor said that he had been their officer for

thirty years, and this was not necessary. He had
informed the Local Government Board of the manner
in which he did the work, and they had not replied
to l\im.

The chairman : They have written to the clerk
asking for the details, and he cannot send them.
.•\s a council we shall find ourselves in a curious
liosition if we do not take action.

The surveyor: Surely if I had not done my duty
tliey would have pulled me up ? I take it that the
fact of their not replying to my letter indicates they
consent to my methods.
The chairman : Well, Mr. Williams, will you pre-

pare the form ?

The surveyor: It comes to this, that if it is your
wi.sh I will resign either in a month or in three
months. I told you to be ready some time ago.
The chairman : That means you do not intend to

adopt the prescribed form ?

The surveyor: That is so; it is not necessary. I

say my records are the best.

After some further discussion, the North Il'n/'s

Ouariliaii reports, it was decided to accept the resig-
nation of Mr, Williams, to take effect in a montli.

LOWER THAMES VALLEY DISTRICT SURVEYORS'
ASSOCIATIO N.

ANNUAL MEETING.

Tile annual meeting of the above association was
held at the Town Hall. Twickenham, on Saturday
last, a considerable number of members being present.
The following officers were unanimously elected for

the coming year :

—

President—ilr. R. Wilds, engineer and surveyor,
Walton-on-Thames Urban District Council.
Vice-president—BIr. J. W. Croxford, engineer and

surveyor, Brentford L'rban District Council.
Hon. Secretary and Treasurer—Jlr. R. H. Jeffes,

engineer and surveyor, Blaldens and Coombe Urban
District Council.
Hon. Auditors—!\Ir. C. H. Cooper, borough engineer

and surveyor, Wimbledon ; Mr. J. S. Crawshaw,
engineer and surveyor, Weybridge Urban District
Council.

Hearty votes of thanks were passed to the retiring
officers for their untiring efforts on behalf of the
association, the excellent work of the late president
being specially mentioned. The auditors' report
showed the association to be in a good financial position,
and the hon. secretary in his report dwelt on the useful
and interesting matters which had been dealt with
during the past session. The president and vice-
president were appointed delegates on the National
Council of Local Government Officers, and the vice-
president and hon. secretary were also appointed
delegates on the Metropolitan District Committee of
the N.A.L.G.O.

It was arranged that a visit should be paid on
November 1st next to Hurst Park, to inspect a rein-

forced concrete stand now being erected there, also to
Taggs Island, Hampton, for the purpose of inspecting
the new system of house drainage.
Very feeling references were made to the death of

an esteemed member of the association, the late Mr.
Chas. Jones, borough surveyor of Ealing, and the hon.
secretary was requested to convey the condolences of

the association to the members of the family of the
deceased gentleman. It was further resolved to
forward to the Institution of Municipal and County
Engineers a suggestion that some permanent memorial
to the memory of the late Mr. Jones should be
instituted, and that the memorial should take the
form of either a scholarship at a school of engineering
for sons of municipal engineers or assistance to the
Orphan Fund of the Institution of Municipal and
County Engineers.
The president and hon. secretary were requested to

arrange a programme of papers, &c., to be read during
the ensuing session.

A long and interesting discussion was raised on the
following matters : Alterations to existing buildings,

the purification of waste water from millboard works,
the requirements of by-laws relating to erection of a

private chapel, and the use of crude tar oil for tarring
highways.

INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

I'ra-iHenf—Mr. J. W. Cockeili,, m.inst.c.e., a.r.i.b.a.,

Borough Surveyor, Great Yarmouth.

SOUTH-EASTERN DISTRICT MEETING.

A South-Eastern District meeting of the institu-

tion will be held at Brighton on Saturday, October
18th.

Thomas Cole,
92 Victoria-street, S.W. Secretary.

INSTITUTION OF MUNICI PAL ENGINEERS.

President—Mr. Frank Latham, m.inst.c.e.i., p.s.e..

Borough Engineer and Surveyor, Penzance.

SOUTHERN DISTRICT MEETING.
A Southern District meeting of the Institution of

Municipal Engineers will be held at Crowbqrough,
Sussex, on Saturday, October 18tli.

Programme.
12.50 p.m.—Meet at Crowborough and Jarvis Brook

Station, and motor to Crowborough and view
Beacon, golf links, downs, and other places.

2.15 p.m.—Motor leaves Crowborough Cross for visit to

the new sewage works just completed for the
district of St. John's.

3 p.m.—Arrive at sewage works.
Reception of members by Mr. John Waters,

J. p., chairman of the Rural District Council
of East Grinstead.

Official opening of works.
A brief description of the works and

scheme will be given by Mr. Chas. Turton
(member), engineer and surveyor to the East
Grinstead Rural District Council. (Note.—
Population provided for = 1,000.)

4.15 p.m.—Tea at the "Half Moon" Hotel, within
easy reach of the works.
A discussion on " The Advantages and Dis-

advantages of the Intercepting Trap " will be
opened later by Mr. W. E. Woollam, engineer
and surveyor to the Urban District Council
of East Grinstead. (Note.—East Grinstead
is a non-intercepted town.)

5.30 p.m.—Motor drive to Groonibridge Junction,
arriving there not later than 6 o'clock.

A local committee have kindly undertakea to defray
the expenses of the motor drives and tea.

Train leaves for Crowborough Station, arriving at

12.46, as follows: Victoria, 11.10; Claphaiu Junction,
11.17; London Bridge, 10.32.

Train leaves Groombridge Junction at 6.24, arriv-

ing as follows : London Bridge, 7.46 ; Clapham Junc-
tion, 8.12; Victoria, 8.20.

Members are requested immediately to notify their
intention to be present, in order that special fares may
be arranged if a sufficient number purpose travelling
from any one station.

.\rthur Palmer,
Town Hall, Hon. Di.^ti-ict Seiretart/.

Greenwich-road, S.E.
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NORTHERN DISTRICT MEETING.

A uieetiiig of the Northern District of tlio iiistilutiuii

was liekl at Chester-le-Street on Saturday, Spptemln-!-

27th. Among tliose present were Messrs. J. W. Moni-nr
(chairman), G. Greirson (Dnvliam Rural District Coin;-

cil), John H. Mole\Chester-le-Street), J. W. Holbmok
tHonghton-Ie-Spring), H. G. Kaines (Durham County
Covuicil), Chas. Hearder (Ormesby), E. W. Aytori

(Crook), J. W. Girven (Easington), Geo. Symon (Bla\-

doii-on-Tyne), G. W. Ayton (Chester-le-Street), L
Simpson (Middleton-in-Teesdale), W. J. Coulson
(Cramlington), F. .V. Buryess (North Ormesby), G.
Kasdale (Nortliallcrtnii), R. Atkinson (Durham), J. K.

Johnson (Bedlingtoii) and Julin Robinson (hon. district

secretary). The visitors included Mes.srs. E. Graluim
(Chester'-le-Street), R. Swaddle (Chester-le-Street) and
Leslie Holbrook (Houghtcn-le-Spring).
A letter was read from the secretary of the institu-

tion staling that tlie council would be prepared to do
all that was possible in tlie case of a member whose
ofHce would cease owing to alteration of boundaries.
The member in question was asked to furnish full [lar-

ticular.s of the position he at present holds, the lion,

secretary, on receii)t of these, to write to Mr. Wyand
again and inform him that it was the desire of the
Northern Division tliat all a.-si.stance possible .shouUl

be given.
,

After tlie Imsiness meetiiig the following programme
was carried out : Visit to small electric sewage pumji-
ing station belonging to the Chester-le-Street Urban
District Council ; visit to new bridge over river Wear
now being constructed, the particulars of the structure
l>eing explained by Mr. D. Balfour, m.inst.c.e. ; in-

spection of new road to bridge, with e.^planatory notes

by Mr. E. W. Ayton, surveyor to the Crook Urban
District Council ; visit to new pavilion at isolation

hospital on cubicle system, with explanatory notes by
Mr. John H. Mole. Tea was afterwards taken at

Dixon's Cafe at Chester-le-Street.

COUNCIL MEETING.

A special meeting of the council will be held at the

offices of the institution on Tuesday next, at 6.3U

p.m., for the purpose of considering the steps to be
taken in the ease of a member who claims the assist-

ance of tlie institution in view of the termination of

his office owing to the auialgamation of his district

with another.
B. Wyand,

39 Victoria-street, S.W. iSecrutanj.

ASSOCIATION OF MANAGERS OF SEWAGE

DISPOSAL WORKS.

MEETING AT OLDHAM SEWAGE WORKS.

A meeting of the Association of Managers of Sewage
Disposal Works will be held at Oldham to-morrov.

(Saturday). The works are interesting from maii\

points of view, but special mention may be made ol

the grease extraction plant recently installed (Dr.

Grossmann's patent).

Programme.

3 p.m.—Reception by the chairman (Alderman
Simister, J. p.), at the sewage works.

3.15 iJ.m.—Paper, descriptive of the works, by Dr.

J. B. Wilkinson, medical officer of health.

3.30 p.m.—Proceed to visit and insiject the grease
extraction plant and other jjarts of the
works as time permits, under the guidance
of Dr. Wilkinson and other officials, after

wliich the party will be conveyed by brake
to tlie town hall, where they will be enter-

tained to tea by the committee.

APPOINTMENTS VACANT.
Official and similar adtertisements received up to 4.30 p.m.

on thursdays will be inserted in the following day's issue,
but those responsible for their despatch are recommended
to arrange that theij shall reach The Surveyor office hy noon
on WEDNESDAYS to ensure their inclusion in the weeMy list of
summaries. Such advertisements may, in cases of emeroency
only, be telephoned (City No. 101,6) subject to later con-
firmation by letter.

COUNTY SURVEYOR.—October 11th.—KentCounty
Council. £800 per annum.—Mr. W. B. Prosser, clerk.

Sessions House, Maidstone.

INSPE(JTOR OF NUISANCES.—October lltli.^

Trowbridge Urban District Council. £90—GllC—Mi-.

E. J. White, clerk.

WORKING ENGINEER AND WATERWORKS
SUPERINTENDENT.—October llth.-Leighton Buz-
zard Urban District, Council. £1.30 per annum, with
bouse. -Mr. Reginald F. A. Tutt, clerk.

ASSISTANT COUNTY SURVEYOR .-October lltli.

—County Council of Cavan. £130—£150.—Mr. W.
Finlay, council secretary. Court-house, Cavan.

COUNTY ENGINEERING OFFICER .-October
13th.—Cavan County Council. £100 per annum.—Mr.
\V. Finlay, council secretary, Court-hou.^e, Cavan.

TEMPORARY SURVEYING ASSISTANT.—
October 13th.—Teignmouth Urban District Council.
£2 per week.—Mr. F. W. Knight, surveyor and water
engineer.

ASSISTANT INSPECTOR OF NUISANCES.-
October 1.3th.—Corporation of Walsall. £70—£100.—
Mr. II. Lee, town clerk.

CLERK t)F WORKS.- October 13tli.—Wemblev
Cri..-ni District (•..unci!. ::} 3s. per week.-Mr. C. R.
Ciiapiijan. engineer and surveyor.

SURVEYOR OF HIGHWAYS.—October 13th.—
Lunesdale Rural District Council. £1.50—ilSO per
annum.—Mr. A. Harold Strachan, clerk, Council
Offices, Hornby.

CLERK OF WORKS.—October 15tli.—Easington
Rural District Cuuncil. £4 per week.— Mr. J. Morley
Longdeii, clerk.

INSPECTOR OF NUISANCES.—October 15th.—St.
Vustell Rural District Council. £90—£110 per annum.
-Mr. J. Stephens, clerk. Cross-lane, St. Austell.

THIRD ASSISTANT. — October 15th. —Borough
engineer's drawing office, Corporation of Hastings.
£9.5—£104.—Mr. P. H. "Palmer, borough and water
engineer.

ASSISTANT ARCHITECT. — October 18th.—Mon-
nioiitlishire Education Committee. £160—£200.—Mr.
(". Dauncey. C(Uiiity Council Offices, Newjiort, Mou.

SURVEYOR'S ASSISTANT.—October 18th.—Raw-
marsh Urban District Council. £1 15s. weekly.—Mr.
J. W. Bellamy, clerk.

JUNIOR ENGINEERING ASSISTANT.—October
IStli.—Corijoration of Birkenhead. £100 per annum.—5Ir. Chas. Brownridge, borough engineer and
surveyor.

INSPECTOR OF SEWERS.—October 22nd.—Cor-
poration of Sunderland. £1.50 per annum.—Mr. H.
Craven, town clerk.

CLERK OF WORKS.—October 25th.—Bradford
Town Council. £2 5s. per week.—City Architect,
Town Hall.

ROAD SURVEYOR. — November l.st. — Escrick
(Yorks) Rural District Council.—Mr. Fred. A. Car-
nidge, clerk, 3 Stonegute, York.

TEMPORARY ASSISTANT FOR TOWN PLAN-
NING.—Corporation of Ramsgdte. £3 ]>er week.—Mr.
T. G. Taylor, borough engineer.

MUNICIPAL COMPETITIONS OPEN.
Official and similar advertisements received dp to 4.30 p.m.

on THURSDAYS WILL BE INSERTED IN THE FOLLOWING DAY'S ISSUE,
but tliose responsible for their despatch arc recommended
to arrange that they shall reach The Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 10!,6) subject to later con-
firmation by letter.

BARNE'T.—October 2iltli.—Plans for the erection of

workmen's cottages, for the urban disti'ict council.—

Mr. H. W. Poole, clerk.

FOLKESTONE.—November 29th.—Designs for a

band pavilion.—The Town Clerk.

SKELMANTHORPE (I'orks).—Designs for twelve

workmen's cottages, for the urban district council.

—

Mr. W. Fisher, clerk.

BLACKBURN.—No date.—Designs for a new fire

station and firemen's dwellings, for the corporation.

Premiums of £100, £50 and £25 are offered. Mr. F. G.
Briggs, F.K.I.B.A., assessor.—The Town Clerk.

BRADFORD.—No date.—Designs for laying out an
estate and the erection of working-class houses.—The
Town Clerk.

COVENTRY.—No date.—Sketch plans for school ex-

tension, for the Education Committee.—The Secretary,

Education Offices, 44 Bayley-lane.



570 THE SURVEYOR AND MUNICIPAL October 10, 1913

MUNICIPAL CONTRACTS OPEN.

Official and similar advertisements received np to 4.30 p.m.

ON thdrsdavs will be inserted in tbe following day's issue,

but those responsihle for their despatch are recommended
to arrange that they shall reach The Sdrveyor oifice by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of

summaries. Such advertisements may, in cases of emergencii
only, be telephoned (City No. 101,6) suliject to later con-

firmation by lette'.

Buildings.

P.URY.—October Uth.—For the construction of a

Iriok culvert, for the corporation.—Borough Engineer.

SELBY.—Oetoljer 11th.—For the erection uf n

shelter, for the urban district council.—Mr. B. M.

Gray, surveyor.

CHORLEY.—iQctober 11th.—For the erection of

a school, for the corporation.—Messrs. Shaw iV

Vowle.^, airhitects, 35 St. Jaines's-street, Burnley.

CORNWALL.—October 11th.—For the erection of

a school at Falmouth, for the Education Committee.

—

Mr. S. Hill, architect, Green-lane, Redruth.

EDINBURGH.—October 13th.—For the erection of

a store .shed, for the corporation.—]\Ir. J. A. \Yilliaiii-

son, architect.

EASINGTON. — October 13th. —For building a

hospital, for the rural district council.—Mr. H. T. D.

Hedley, architect, 40 Frederick-street, Sunderland.

"WILTS.—October 14th.—For the erection of a

school, for the county council.—Mr. J. G. Powell,

county surveyor, Trowbridge.

DURHAM.—October 14th.—For extension of school

buildings, for the county council.—Mr. W. Rush-
worth, Shire Hall, Durham.

CREWE.—October 14th.—For the erection of offices

and messroom at selvage disposal works, for the cor-

poration.—Borough Surveyor.

HALIFAX.—October 14th.—For the erection of

concrete dam and pump-house, for the corporation.

—

Mr. James Lord, borough engineer.

MOUNTAIN ASH.—October 14th.—For the erection

of a fire station, for the urban district council.—Mr.

W. G. Thomas, surveyor.

DEVON.—October 15th.—For alternative schemes for

alterations at Meshaw Burton Bridge, for the county
council.—Mr. Edward Stead, county surveyor.

CLACTON.—October 15th.—For building a pavilion,

for the urban district council.—Mr. Daniel Bowe,
surveyor.

CLITHEUOE.—October loth.—For the erection of

twenty cottages, for the corporation.—Mr. A. R.
Bleazard, borough engineer.

L.\MBETH.—October 16th.—For the erection of a

pavilion, for the borough council.—Borough Engi-

neer.

WIGAN.—October 16th.—For altering and decorat-

ing the pavilion, for the corporation.—Mr. A. T.

Gooseman, borough engineer. King-street, West
Wigan.

DURHAM. — October 17th. — For painting and
repairing bridges, for the county council.—County
Surveyor, Shire Hall, Durham.
RHONDDA.—October 17th.—For alterations and

additions to schools, for the urban district council.

—

Mr. J. Rees, architect. Hillside Cottage, Pentre.

BRADFORD.—October 18th.—For building a new
school, and alterations at existing school, for the
corporation.—City Architect.

GLAJ\rORGAN.—October 20th.—For the erection of

a school, for the county council.—Tlie Clerk, Counlv
Hall, Cardiff.

MONMOUTH.—October 20th.—For extensions to

school buildings, for the Education Committee.

—

Mr. J. Bain, County Council OflSces, Newport.

GRANTHAM.—October 20th.—For buUding a public
school, for the Education Committee.—Borough
Surveyor.

TILBURY.—October 21st.—For the erection of 130
cottages, and the construction of roads and sewers in
connection therewith, for the urban district council.
-Mr. S. A. Hill-Willis, surveyor, 47 Dock-road, Til-

bury.

KINGSLAND.—October 22nd.—For the erection of
the sub-structure of a new bridge, for the Drainage
Commissioners.-Mr. John W. Bowker, clerk, Whitle-
sey.

OKEHAMPTON.—October 24th.—For the erection
of workmen's dwellings, and sinking a well, for the

rural district council.—Mr. F. J. Worden, architect.

Town Hall.

WEST RIDING.—October 24th.—For building a

school, for the Education Conmiittee. — Education
.\rchitect. County Hall, Wakefield.

EVESHAM.—October 25th.—For the extension of

water supply works, for the Joint Water Committee.

—

Messrs. Willcox & Raikes, 63 Temple-row, Bir-

mingham.
FINCHLEY.—October 27th.—For the construction of

a reinforced-concrete retaining wall and repairs to cul-

vert, for the urban district council.—Mr. E. H. List«r,

clerk.

WEST SUSSEX.—October 28th.—For additions to

a public school, for the county council.—Mr. H. P.

Roberts, county education architect, High-street,

Worthing.

WEST SUFFOLK.—October 28th.—For the erection

lit tottages and farm buildings, for the county council.

—Mr. A. A. Hunt, county architect, 51 Abbeygate-
street. Bury St. Edmunds.

MALDENS AND COOMBE.—November 3rd.—For
the erection of a refuse destructor, including build-

ings, chimney, drainage, foundations, apj)roaches,

cells, flues, boiler and incidental works, for the urban
district council.—Mr. Reginald H. Jeffes, engineer

and surveyor.

GLASGOW—November 13th.—For the erection of

liublic baths and wash-houses, for the corporation.

—

-\Ir. J. Lindsay, town clerk.

iron and Steel.

SHEFFIELD.—October lltli-16th.—For the supply
of ironmongery, for the Education Committee.—Mr.
G. S. Baxter, secretary.

SALFORD.—October 13th.—For the supply of

2,000 yds. of self-ramping, unelimbable iron fencing,

for the corporation.—Superintendent, Buile Hill Park,
Salford.

GOOLE—October 18th.—For the supply of cast-

iron water mains, for the rural district council.—Mr.
G. England, clerk.

MANCHESTER.—October 21st.—For the supply
of permanent way special track work, and permanent
way points, tongues, and hardened steel centres, and
granite setts, for the corporation.—Mr. Thomas
Hudson, clerk.

HERTF(1RD.—October 25th.—For laying and joint-

ing 4,000 yds. of new cast-iron main, from 8 in. to

4 in. diameter, and for fittings and other work in

connection therewith, for the corporation.—Mr. John
H. Jevons, The Castle, Hertford.

MARSTON SICCA.—October 25th.—For laying and
jointing east-iron w'ater mains, with valves, hydrants,
and other fittings, together with necessary chambers
and incidental works, for the rural district council.

—Messrs. Willcox & Raikes, 63 Temple-row, Birm-
ingham.

TE\\lvESBURY.—November 18th.—For laying a
water main, for the rural district council.—Mr. H. A.
Badham, clerk.

Roads.

KESTEVEN (Lines).—October 11th.—For the supply
of granite, slag, dust, rejections and gravel, for the
county council.—Mr. W. B. Purser, Grantham.

CASTLEBAR.—October 11th.—For steam roUing
work, for the urban district council.—Mr. Michael P.
Daly, clerk.

BENTLEY - WITH - ARKSEY.—October 11th.—For
making good certain streets, for the urban district

council.—Mr. R. G. Whitby, surveyor, 264 Bentley-
road, Doncaster.

BROADSTAIRS.—October 13th.—For making up a

;-treet, for the urban district council.—Mr. H. Hurd,
surveyor.

WALTHAM HOLY CROSS.-October 13th.-For
about 755 yds. super, wood block paving with concrete
foundation.

—

Islr. W. C. Holloway, engineer and sur-
veyor. Town Hall, W'altham Abbey.

HANWELL.—October 13th.—For the supply of

broken Guernsey granite, Kentish pit flints and dis-
tilled tar, for the urban district council.—Mr. Percy
Scott, clerk.

CONGLETON.—October 13th.—For making good
certain streets, for the corporation.—Mr. J." H.
Walters, borough surveyor.
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WEDNESBURY.—October 13th.—For the diversion

and sewering of a road, for the corporation.—Mr.
Thomas Jones, town derk.

WANDSWORTH.—October 13th.—For work of

road repair, for the borough council.—Mr. P. Dodd,

borough engineer.

LITTLEHAMPTON.—October 13th.—For work of

steam rolling, and the supply of flint and tar, for

the urban district council.—IMr. H. Howard, surveyor.

BROADSTAIRS.—October 13th.—For the supply

of granite macadam, and hire of steam roller, for the

urban district council.—Mr. H. Hurd, surveyor.

ILFORD.—October 13th.—For making up certain

streets, for the urban district council.—Mr. H. Shaw,

engineer and surveyor.

BARROW.—October 13th.—For widening Fairfield-

lane, for the corporation.—Borough Engineer and

Surveyor.

SOUTHAMPTON.—October 13th. — For private

street works, for the corporation.—Mr. R. R. Lin-

thorne, town clerk.

PETWORTH.—October 13th.—For steam rolling

work, for the rural district council.—Mr. Ernest H.

Staffurth, clerk.

WALLASEY.—October 13th.—For the supply of

300 tons of Jersey gravel, for the corporation.—Mr.

W. H. Travers, borough engineer and surveyor.

MOUNTAIN ASH.—October 14th.—For private

street works, for the urban district council.—Mi.

W. G. Thomas, Town Hall.

LONDON.—October 14th.—For the supply of 700 tons

of granite paving setts, for the county council.—Chief

OflBcer, Tramways Department, 62 Finsbury-pavement,
E.G.

MACHYNLLETH.—October 14th.—For making up
a new street, for the urban district council.—The
Surveyor.

WELLINGTON (Salop).—October 15th.—For the

supply of broken stone, for the rural district council.

—

Mr. J. V. Lander, clerk.

GLAMORGAN.—October 15tli.—For work of road

widening, for the county council.—Mr. T. Jlan.ssl

Franklen, clerk, County Offices, Cardiff.

RADSTOCK.—October 15th.—For the supply of

basalt and other road stone, for the urban district

council.—Mr. Geo. H. Gibson, surveyor.

^LANCASTER.—October 17tli.—For making up two
streets, for the corporation.—Mr. Arthur G. Brad-

.shaw, borough surveyor.

PRESTON.—October 17tli.—For making good part

of a street, for the (•(.n'lioratioTi.—Borough Surveynr.

NORFOLK.—October 18th.—For the supply of

granite for the repair of the main roads, for the county
councU.—Mr. T. H. B. Heslop, county surveyor.

Norwich.

SWANSEA.--Oct(.r.cr iOth.-For llie supply <.i

granite and paving work, foi' llie coi'iHU-Mljnn.—

Borough Surveyor.

CASTLEFORD.—October 20th.—For carrying r,nt

private street works, for tlie corporation.- Mr. .1

.

Lord, borough engineer.

SPENNYMOOR.—October 20th.—For making up
certain streets, for the urban district council.—Mr.
C. R. Spencer, surveyor.

CARSHALTON.—October 22nd.—For the sui.ply (.1

960 cub. yds. of li-in. granite, either Cleeliill.

Quenast, Penmaenuiawr, or Guernsey, and liire of

.steam road roller, for the urban district council.—
Mr. W. Willis Gale, .surveyor.

MITOHAM.—October 23rd.—For laying soft wood
paving, for the rural di.s+rict council.—Sir. R. Cliail.

junr., surveyor.

CROYDON.—October 23rd.—For laying 6.970 super,

yds. of softwood jiaving in Purley, and 7,280 yds.

super, in London-road, Mitchani, for the rural dis-

trict council.—Mr. Robert Chart, junr., surveyor.

MERTON.—October 24th.—For carrying out iin-

l^rovement works, for the urban district coun.cil.—
Mr. G. .Terram, surveyor.

EAST GRINSTEAD.—October 29th.—For levelling,

metalling, kerbing. channelling and making good five

streets in Withyham, for the rural district council.--
Mr. Charles Turton, surveyor, 6 High-street, East
Grinstead.

Sanitary.

ROTHERHAM.—October 11th.—For laying stone-

ware pipe sewer and converting privies into water-
closets, for the rural district council.—Mr. B. Hey,
engineer.

BANFF.—October 13th.—For laying 3,500 yds. of

fireclay pipes and manholes, for the Banff District

Committee.—Mr. James Barron, 214 Union-street, Aber-
deen.

EARSDON.—October 13th.—For laying 900 yds. of

earthenware sewer and manholes, for the urban dis-

trict council.—Mr. J. R. MacMillen, surveyor.

PONTARDAWE.—October 13th.—For laying iron

pipe sewers and constructing flushing chambers, for

the rural district council.—Mr. John Morgan, engineer,
Herbert Chambers, Pontardawe.

HEXHAM.—October 14th.—For laying earthenware
and cast-iron pipe sewers, for the rural district council.

—Mr. J. E. Parker, engineer, Post Office-chambers,
Newcastle-on-Tyne.

BLAYDON - ON - TYNE. — October 14th. — For
scavenging work, for the urban district council.

—

Mr. R. Biggins, Council Office.

BRIDPORT.—October 14th.—For work of sewerage,
for the corporation.—Mr. Frederick Cooper, engineer,

77 East-street, Bridport.

LEIGH-ON-SEA.—Octnlier 15th.—For work of sewer-
ing, for tlie urban district council.—Mr. J. W. Liver-
sedge, engineer.

KINGSTON-UPON-THAMES.-October 15th.—For
the supply of about 8,000 yds. of press cloth for sewage
works, for tlie corporation.—Mr. Harold A. Winser,
town clerk.

IvIXGSTON-UPfJN-THAMES.-October 15th.-For
tiie supply of about 300 tons of 80 per cent sulphuric
acid for the sewage works, for the corporation.—Mr.
R. Haui])ton Clucas, borough surveyor.

BOURNEMOUTH.—October 16th.—For the con-

struction of surface-water drainage, for the cor-

poration.—Mr. F. W. Lacey, borough engineer.

LOOE.—October 18tli.—For laying stoneware and
cast-irou sewers, for the uilian district council.—Mr.
C. Martin, surveyor.

HAYES.—October 20tli.—For laying cast-iron, steel

and stoneware mains and sewer, for the urban district

council.—Mr. D. C. Fidler, engineer. Grange-road.
Hayes End, Middlesex.

KI-;NDAL.—October 20th.—For the extension o(

sewage disposal works, for the corporation.—Mr. F.
\V. Oxberry, borough engineer.

.\LUDSTONE.—October 21st.—For the supply nf dis

inffcfants, for the corporation.—Sanitary Inspector,

]'',Mr Meadow.
LEEDS.—October 23rd.—For the supply of floor

tiles to cover 13 acres of peiTolating sewage filters, for

the corporation.—Mr. Geo. A. Hart, sewerage engi-

neer, 26 Great George-street, Leeds.

BACUP.—October 27th.—For work of sewering, for

tlie corporation.—Mr. W. H. Elee, borough surveyor.

SliATON.—October 2»lh.—For the construction of

stoneware and cast-iron pipes, lor the urban district

council.—Mr. George Gush, engineer.

SEDGEFIELD.—October 29th.—For scavenging and
removal of hou.se refuse, for the rural district council.

Mr. .1, W. Twaddle, inspector, Blackgate, Coxlioe.

WOKINGHAM.-October 29th.—For works of sewer-
ing, for the corporation.—Mr. C. W. Marks, borough
engineer.

LEEDS.—October 31st.—For the construction of

screening chambers, sewer, storm overflow culvert,

retaining wall, pumping station, works office, and
laboratory, for tlie Sewerage Committee.—Mr. Geo.
A. Hart, sewerage engineer.

NANTWICH.—November 6th.—For the construction
'if sewage disposal works, coiiiprLsing detritus, settling,

storm-water and stand-by tanks, filter beds, humus
tanks, laying sewers and constructing manholes, for

I he rural district council.—Mr. H. G. Atkinson, clerk.

LEEDS.—November 12th.—For the construction of

. creening chambers, screen-house, detritus pits, sewer,
culvert, retaining wall, pumping station and works
'iffice, for the corporation.—Mr. Geo. A. Hart, sewerage
engineer, 26 Great Ge'Uge street, Leeds.

OGMORE AND GARW.—November 13th.—For
laying stoneware pipe sewer and constructing man-
holes, for the urban district council.—Mr. S. H.
Stockwood, clerk, Brynogwy, Court-road, Bridgend,
Glamorganshire,
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Stores.
BELFAST.—October 28th.—For the ?iippl.V of iron

castinc.s, steel castings, carbons, cement, .sewer pipes,

firebricks, and sundries, for the Harbour Commis-
sioners.—Mr. W. A. Currie, secretary.

BRADFORD.—October 18th.—For the supply of com-
modities, for the tramways department.—Mr. F.
Stevens, town clerk.

TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.
The Editor invites the cooperation of Sdrveyoe readers

with a view to making the information given under this
head as complete and accurate as possible.

' Accepted. t Recommended for acceptance.

BROWNHILLS.—Accepted for the erection of a pumpiuy:
station, with engine and other foundations, at Jfosspits.
Shelfield, for the urban distiict cnnncil.—Mr. R. f!reeii,
engrineer, Eirming-ham ;

—

E. Harris, Shelfield, near Walsall. £531.

DBTONPOET.—For making up certain streets, for the cor-
poration.—Mr. J. F. Burns, borough surveyor :

—

Ij.^NE Rear of Packixgtox-street.

C. Doney. Plymouth * £198
Pethick Brothers. Plymouth 189

Lant; Rear of Langstone-terkace.

Pethick Brothers, Plymouth 104

C. Doney, Plymouth ' 100

MONTPELIER-TERR \rE.

Pethick Brothers. Plymouth 251

C. Doney, Plymouth ' 228

Lanh Rear of Northesk-street.

C. Doner, Plymouth 203
Pethick Brothers, Plymouth 184

Lane REiR of t'HARD-ROAD.

A. Searle, Devonport 218
C. Doney, Pljrmouth , 197

Pethick Brothers. Plymouth *
. 178

HEATOX MORRIS.—Accepted for the execution of street
works, for the urban disti-ict council.—Mr. W. Banks,
surveyor :

—

Manchester Sanitary Armoured Paving Company. Man-
chester, £279.

HUNSLET.—For relaying pipe sewers, for the rural district

council :

—

R. Armistead, t'horlton-cum-Hardy . £l.i5

G. L. Briggs & Sou, Leed.s ... 74

W. J. Turnbull, Leeds 62

A. Wilson, Leeds....... 4.t

-ForTILBURY
council :

—

A. Frost, Tilbury
J. Wilton. Chadwell St. Mary *

work, for the urban district

MEETINGS.
Secretaries and others u-ill ohlige by sending early notice of

dates of forthcoming meetings.

OCTOBER.
11.—Association of Managers of Sewage Disposal Works :

Meeting at Oldham.
17-18.-Eoval Sanitary Institute : Meeting at Newcastle-upon-

Tyne.
13.—Institution of Municipal and County Engineers : South-

Easteru District Meeting at Brighton.
18.—Institution of Municipal Engineers : Southern District

Meeting at Crowborougb.
31.—Junior Institution of Engineers: Mr. Ronald Kelsey-

Jones, P.A.S.I., on " The Difference between a Drain and
a Sewer."

NOVEMBER.
7.—Institution of Municipal Engineers : Annual General

Meeting. 4 Southampton-row. W.C. ; Conversazione,
King's Hall, Holborn Restaurant, 7.45.

APPOINTMENTS OPEN.
Official and similar advertisements received up to 4.30 p.m.

on thursdays will b3 inserted in the following day's issue.

fiut those responsible for their despatcli are recommended
to arrange that they shall riach The Surveyor ojjfire by Jioon

on WEDNESDAYS to ensure their inclusion in the weekly list of

summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 10',e) subject to later con-

firmation by letter.

OUNTY BOROUGH OY SUNDERLAND.
INSPECTOR OF SEWERS.

Wanted, by the Corporation of Sunderland, an

Inspector of Sewers. Salary, £150 per annum.
Duties will include the supervision of the laying of

all new sewers, and tlie relaying, repair, inspection,

cleansing and flushinj.' of all existing sewers, &c.

Candidates must liave had a thoroughly practical

exijcrience in works of sewerage and drainage, be

accurate levellers and surveyors, and able to plot

sections, and keep a record of the progress of the

works, also to take out costs and make up estimates.

The person appointed will be required to devote

tlie whole of his time to the duties of the office, and
liis hours will be the same as the workmen's.
Canvassing, either directly or. indirectly, until after

the first selection of candidates, is strictly prohibited
and will be deemed a disqualification.

Applications, in the handwriting of the candidates,
stating age, experience and qualifications for the
office, accompanied by copies (which will not be re-

turned) of not more than three testimonials of recent
date, must be delivered to me on or before Wednes-
day, the 22nd Octol)er, lOl.'i, in an envelope endorsed
" Inspector of Sewers."

H. OR.WEN,
Town Clerk.

Town Hall, Sunderland.
September 2'J, 1013. (842)

r UNKSDALE RURAL DISTRICT COUNCIL.
-Li Applications are invited for the appointment of

Surveyor of Highways of the above District Council.
The population of the district is 6,833, area 76,099

acres, and the length of roads 203 miles 2 furlongs 332
yards.
The appointment will be subject to three months'

notice on either side.

The person appointed \\'\\\ be required to devote the
whole of his time to the duties of the Office, and must
be luider the age of 40 years.

It is absolutely necessary that he must have had
experience in the duties of his Office.

An office will be provided by the Council.
The salary is £150 per annum, rising £10 annually

to a maximum of .£180 a year, which will include all

travelling expenses. The person appointed must give
a Bond in the Sum of £300 in an approved Guarantee
Society

.

Applications, which must be made on Forms obtain-
able at my Office, which will be forwarded to appli-
cants upon receipt of a stamped addressed envelope,
accompanied by copies of three testimonials of recent
date, must be sent to reach me by the first post on
Monday, the 13th October, 1913. Canvassing the mem-
bers will be deemed a disqualification.

(By order)

A. HAROLD STRACHAN,
Clerk to the Council.

Council Otfices,

Hornby.
September 27. 1913. (840)

T^ASINGTON RURAL DISTRICT COUNCIL.
-L* County of Durham.
WINGATE AND DISTRICT SEWERAGE SCHEME.
Engineer required to act as Clerk of Work.s and to

^upervi.se the construction of a Main Outfall Sewer to

the Sea for the above Council.
The engagement will be a whole-time one, and

iipproximately tor a period of 18 months, with a salary
of £4 a week.
Candidates mu.st lie expert in the use of the level

and theodolite, and preference will be given to those
who have had previous experience in the construction
of similar large works.
Applications, stating experience and age, with copies

of not more than two recent testimonials, in the can-
didate's own handwriting, must reach me not later

tlian Wednesday, October .15th, at 10 a.m.
Canvassing will disqualify.

Dated 3rd October, 1913.'

J. MORLEY LONGDEN,
Clerk of the Council.

EajiiiL'ton. Durham. (853)

L-^SCEICK RURAL DISTRICT COUNCIL,
-C^ YORKSHIRE.

ROAD SURVEYOR.
Wanted, to commence duties 1st January, 1914.

Age between 2o and 40 years. Previous experience.
Canvassing will be considered a disqualification.

Form of aiiplication will be sent on receipt of

stamped, addressed foolscap envelope.
All applications, marked " Road Surveyor," must

be sent to me by Saturday, the first day of

Xovemlier, 1913.

FRED. A. CAMIDGE.
Solicitor,

Clerk to the Council.

3 Stonegate,
York.
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Minutes of Proceedings.

_..,„. In a recent issue we called
Pract.cal Housing

_^jt^„^.^„ ^o the excellent series
ProDiems.

^^ lectures which have boen

nrrnnged pui-suant to the provisions of the Chad-

wick Trust, and in our present issue we have

pleasure in publishing a rhniiu of three of these

lectures on " Practical Problems of Housing Re-

form," which -were reoentJy delivered at Glasgow

by Mr. W. E. Riley, f.r.i.b.a., the superintending

architect to the London County Council. Dealing

first with the executiosi of improvement schemes

Tinder Part I. of the Housing of the Working
Classes Act, 1890, Mr. Riley pointed out that on

financial grounds it is practically impossible to pro-

vide housing accommodation in the central district--

at rents appreciably lower than those ruling in the

neighbourhood, unless further charges are placed

on the rates. In most cases it is cheaper for a

working man to live in a suburban district, and to

pay a daily tram or railway fare, when the condi-

tions of his employment are such as to render this

course practicable. For example, a man whose

work lies in Bethnal Green can actually save Is. 5d.

per week in rent by living on the London County
Council's estate at Tottenham, even <aftcr allowing

for the cost of transit. The remedy for central con-

gestion, tlierefore, appears to be a system of cheap

and rapid txansit to suburban areas where land is

cheaper and conditions are healthier and more
pleasant. In many cases, however, a man is obliged

to live near his work, and there is then no alterna-

tive to the central block dwelling, with all its dis-

advantages. The transformations which can be

effected by a bold application of the powers given

by Part I. of the Act of 1890 were illustrated by
descriptions of the schemes carried out in the

Boundary-street area, where 15 acres of slums were

cleared and 5,524 pei-sons were rehoused, and in

the Tabard-street area, consisting of 17 acres, upon
which 4,552 persons were rehoiised.

In dealing with operations under Part II. of the

Act, which is concerned with small reconstruction

schemes, and the closing and demolition of indi-

vidual insanitary dwellings, Mr. Riley drew atten-

tion to the controversy which has arisen as to the

comparative merits of proceeding under Part I. or

Part II. in dealing with certain areas. The con-

clusion arrived at, which appears to be a sound one,

was that no general rule can be laid down, but a

decision must be arrived at in each case having
regard to its special circumstances. Mr. Riley had
nothing to say, however, as to the difficulty of en-

forcing the provisions as t-o closing orders, owing to

the impossibility of rehousing the displaced families

in any better conditions. The last of the three lec-

tures contained a very interesting account of the
operations of the London County Council under
Part III. of the Act in the development of large

estates at Tottenham, Norbiton, and elsewhere.

At Tottenham, where the largest scheme was under-
taken, cottage accommodation has been provided
for no fewer than G,835 persons, and Parliamentary
sanction has just been obtained to an experiment
on part of the estate by laying it out on " garden
suburb " lines. Mr. Riley's lectvires were followed

with deep interest, and the Chadwick Trustees are

to be congratulated on a successful inauguration of

their winter's work.

Motor Traffic in

Middlesex:

Some Further

Correspondence.

The subject to which we referred

in OTir opening "Minute" of last

week has been further discussed

in the correspondence columns of

the Times, iovi\\\c\\ Mr. Shrapuell-

Smith and Mr. Wakelam have contributed letters

in support of their original communications. We
clearly un.derstand, and we wish our readers to note

the point, that the county surveyor of Middlesex
writes with a certain reserve, being desirous of

meeting only the leading points of Mr. Shrapnell-

Smith's criticism, and being, as a rule, unwilling

to answer letters which appear in the public Press.

In his second letter Mr. Shrapnell-Smith points

out that the figure given by the county surveyor

with respect to certain roads which have been

severely treated by the traffic illustrate his own
point—that " particular cases of special or extra-

ordinarj' damage along particular roads may caJl

for corresponding consideration and treatment."

He strongly objects to the levies which it has been
proposed should be made on omnibus traffic, and
on this point we may remark that we would our-

selves prefer that all payments m.ade with respect

to vehicles should be paid into the central fund,

and that, as far as possible, all traffic should be

treated as ordinary traffic, for which the King's

highway is an open thoroughfare. We may point

out, however, that in order to gain this end and
to maintain an equilibrium it is necessary to enforce

fairly drastic regu'ations which will prevent the

unfair exploitation of roads. The fullest value of

the highways can only be realised by abstaining

from making the greatest possible use of it with

particular classes of vehicles. This consideration

must be applied with respect to weight, speed,

dimensions and certain features of design. Mr.
Shrapnell-Smith again directs attention to the

reduction which has taken place in the county high-

way rate, which, for some time past, has been 3d.,

or a little less.

In his second letter Mr. Wakelam states that

the expenditure of £1,200,000, as to which Mr.

Shrapnell-Smith desired further information, has

been expended by the county council during the

past ten years on " re^xu-facing and improvements."
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Presumably most of it has been expended upon
main roads, or, if some of it was in the form of

grants to minor authorities, upon roads of con-

siderable importance. Mr. Wakelam also states

tliat the whole question of damage to roads will

probably be under review by his council at an early

date, and it seems therefore undesirable to

attempt at the present moment to make a general
review of the situation. We feel bound, however,
to point out again that it is impossible fairly to

compare one county with another as regaa'ds main
road expenditure without taking into consideration

a number of factors, the respective importance of

which varies enormously in different parts of the
area in which traffic is affected by the activities of

the Metropolis. The points raised by the editor

of the Commercial Motor, a recognised authority
on motor traffic, are well worth attention, but only
those of our readers who are acquainted with the
conditions in Middlesex can gauge their importance
or test their validity. The main difference between
Mr. Shrapnell-Smith and Mr. Wakelam lies in their

respective estimates of the present scope of motor
traffic, and of the manner in which it should be
made to fall in with a steady development of the
highway sj'stem. Our own views on these points
have been fully placed before our readers for a
long time past.

Municipal
'^^^ growing importance of the

Engineering In
'"'^Dicipal engineering pix,fes.=ion

Canada '° Canada is rcflfctcd m some
statistics which have been pre-

pared by Mr. R. O. Wynne-Eoberts, of Eegina.
showing the increase of late years in the number
of towns of considei^able size in the Dominion.
These statistics have been put forward by their

compiler in support of his suggestion that Canadian
.nunicijial engineers should form an association tc

watch over their interests. The idea ha.s been
widely discussed and geueraJly received with
favour. It has been suggested in some quarters,

however, that grave difficulties of organisatior

would be met with owing to the vast area over which
the activities of the proposed society would neces-

sarily be spread. It appeai-s to iis that this affords

one of the best reasons in favour of the establisti-

ment of a representative body whose chief fimction
would be to eradicate the present tendency to in-

sularity brought about by the isolation of engineers
in the widely dispersed cities of this enormous terri-

tory. Mr. Wynne-Roberts' proposal has been met
by a ooimter suggestion that the case would be met
by the organisation of municipal engineer's as a

section of the Canadian Saciety of Civil Engineers.
Apart from the fact that this body apparently re-

gards itself as purely academic in character, it

appears to us unsuitable for the affiliation of a

purely municipal engineering body, as compared
with the advantages to be d?rived from connection
with the Institution of Municipal and County En-
gineers. The constitution of this Institution is

such as would render the formation of a colonial
" district " a matter of comparativelv easy achieve-
ment ; or, if the new society desired greater inde-
pendence, some less formal method of affiliation

could, no doubt, be devised. Such an amalgama-
tion would be of mutual benefit, inasmuch as it

would secure to the new society the benefit of the
Institution's experience, and at the same time the
older body would gain by an extension of its

influence.

Various Types

0}

Stone Paving.

The subject of Communication
Xo. 5 of the Third International
Road Congress is " Various Types
of Stone Paving in Use," and

the sub-heading "Advantages of Unification."
The French reporter. Mr. Labordere, deals very
carefully vnth the latter pai-t of the subject, and
makes useful suggestions leading iip to his recom-
mendation of a classification which would embody
twenty-seven leading specifications of dimensions

for stones of fixed lengths and nine for stones

of lengths varying within defined limits. His
report is accompanied by a table of the dimen-
sions of stones used in France and in many
other countries. Some of the other i-eportere

urge the importance of simplification in the classi-

fication of paving stones, due consideration being
given to differences in local conditions and in the
natui'e of the stone employed. The Gemian report

includes a skilfully arranged account of the various

kinds of paving chiefly used in G-ennanj^, with use-

ful notes on their advantages and disadvantages.
The American reporter deals specially with what
may be called ordinary sett paving, as it is now
being developed in the United States, and his paper
embodies a fairly detailed covering specification for

first-class practice. The British report is a good
description of present practice in this country, with
useful sugg-Dstions as regards cestain details, and
careful consideration of the kinds of stone suitabJe

for gradients. Interesting accounts of practice in

Hungary and in Russia are given in the repoiis

from those countries. In so far as these six reports

may be considered to cover the field, they point to

the advantage of paying close attention to the de-

velopment of British practice in town paving, and
to the value of the example set by Gennany in the
iise of small sett paving for country roads. On the
latter point one would have been glad to find more
detailed accounts of work carried out, and of the
rpiult= obtained.

\\'c have beci; :voured with
Public Works c ^^ ^ ^ ^i
:- ri.:„„».. <i copy ot the twenty-seventh
in Chicago. W , o x,-' t. ,,•annual report ot the Public

Works Department of the City of Chicago, a volume
which we have perused with much interest. The
organisation of the department under a chief com-
missioner to whom the heads of .the various bureaux
are responsible appeal's to lend itself to the efficient

administration of the department and the execution
of avast amount of work. Of the ninebureauxwhich
comprise the department, those of the city engineer,

the superintendent of sewers, the superintendent of

water and the superintendent of streets will pro-

bably be of the greatest interest to our readers.

In addition to the routine work of maintenance,
the city engineer has been responsible for many
new constructional works, including the erection

of a municipal iron and brass foundiy. Mention
may also be made of the completion of the W^ashing-
ton-street trunnion bascule bridge, the sub-struc-

ture of which straddles the street car tunnel under-
lying the river on the line oi Washington-street.
The anchor piers and river piers are constructed as

heav}' reinforced-concrete beams, and are suppoi-ted

by concrete sub-piers located just outside the walls

of the street car tunnel. The work of the superin-

tendent of sewers appears to have been of a routine
character, but it included the laying of several

thousand feet of new pipes. It is interesting to

observe that the Bureau of Streets derived a

revenue of no less than £115,000 from the proceeds
of a " vehic-e tax." This was devoted entirely to

works of repair and maintenance. Most of the
departments report a crippling of activity owing to

a decision of the Supreme Court during the year
by which the corporate fund was greatly depleted.

Nevertheless, much good work was achieved, and
those responsible for the production of this annual
report are to be congratulated on the publication

of a comprehensive and thoroughly interesting

volume.

y/ater Sterilised

by Electricity.

The methods of water steri-

lisation, or partiil sterilisa-

i\ -v. are many, and it yet

remains to be seen which method wi 1 in the end
prove to be the most useful. The possibility of

electrical sterilisation has been con-idered more
than once, but hitherto very little progress of a

practical nature appears to have been made. How-
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ever, it seems that au Amencan firm in Pennsyl-

vania are supplying an electrical steriliser, which
is described elsewhere in tliese pages. This appa-

ratus is apparently intended for the treatment of

watci-s containing a large amount of organic matter

in suspension. It is claimed that sterilisation is

cIToctcd by nascent oxygen i-esulting from the break-

ing up of some part of the water into its components

—viz., oxvgeu and hydrogen—electi-olytically. At
tjie same time coagulation is produced by the iron

hvdroxide which is thrown off by pure iron elec-

liodes immersed in the water. Whether this pro-

cess by itself—viz., the electrical process—really

.sterilises the water to any great degree must, how-

ever, remain a matter of doubt, seeing that, subse-

quently, double filtration is part of the process.

More exact and detailed particulai-s would be wel-

come, for it is quite conceivable that an electrical

2)rocess of this kind would be vei-y useful. It is

obvious that coagulation can be effected, and the

I'.ascent oxygen is. doubtless, capable of doing good

work. But whether the absolute removal of patho-

genic germs results from a skilful arrangement of

electrodes, and whether tlw process possesses advan-

tages over other methods of sterilisation, can only

be told when fuller particulars are given.

* » *

„ . . . Tha proposal to increase the
Derbyshire , *; .^^

, f
„ , „ , sa ary of the ccunty surveyor ot
County Surveyor's i^ ' , ^, t\it r, \^Derijvshire, Mr. J. \\ . Horton,

lias been referred back to the

Bridges and Highways Committee for further con-

sideration, and we shall therefore refrain from
commenting upon the subject-matter itself at

present. We may, however, be allowed to enter au
emphatic protest against the statemoit made by
one member of the county council in the coui-se of

tlie discussion at the recent meeting. This was, in

terms, and as supporting an argruneut, ' that they

ought not to consider the man, but his market
value," that " if the post wei-e vacant they would

get many applications if they advertised it at £500
a year,'"' whicli, it may be explained, would be

£100 less than Mr. Ploi-ton receives. The point

raised with respect to ' market value " is a most

unfortunate one so far as the councillor's reason-

ing is concerned, for we have it on the autlio-rity

of the chairman of the council. Alderman Johnson
Pearson, " that the salai-y paid to Mr. Horton was
very much below the average paid to county sur-

veyors." When we consider that Mr. Horton has

discharged the duties of his office for nearly eight

yeai-s with the utmost credit to himself, and that

his work has greatly increased since he was ap-

pointed, it is scarcely credible that any responsible

member of a county council should seriously discuss

the question of liis revised remuneration from the

standpoint of a vacant appointment to which the

salai-y attached is considerably below that of county
sui'veyors elsewhere.

A Curious

Proceeding

The proceedings of the Rural
District Council of St. Columb
Major Cornwall, in regard to

the appointment of a highway surveyor for their

North District, were of such a peculiar character

that our curiosity prompts us to seek furthei- light

on the matter. We say nothing at present as to

the suitability or adequacy of a salary of £100 per
aimum (to include all expenses, except stationery

and postages) for supervising a district comprising
nine parishes and about 157 miles of main and dis-

trict roads. Three applicants were selected for

interview, and appeared before the council at the
last meeting. At the invitation of the council the
county surveyor was pr-sent, and questioned the
candidates as to their experience and qualifications.

Before the council voted they asked the county sur-

veyor for his opinion as to the merits of the three
candidates, and in giving this the county official

stated that he would be prepared to recommend
cither of two of the apiilieants to the Main Roads

Committee of the county council for approval, but
that he would not so recommend the third candi-
date. The council thereupon proceeded to elect

the third candidate ! It certainly looks as though
the council had decided what to do before the meet-
ing, unless the attendance of the county surveyor
was a farce, and it seems that the other candidates
ai"e entitled to some explanation, which we shall

await with interest, if not with a great deal of hope.

* * *

x^^^ unrf<<..r.!<<orf -^ certain Highway Suiveyor,^sop Modernised.
, ,,,.,, u t i- J

Fable VI
o^dly bitten by Innovation and
free fi-om the Trammels of

Custom, decided to try his 'prentice Hand at

Bituminous Road Construction. Litt, excavate
and remove the old Road, admonished a Coun-
cillor, and pour in then to a goodly Depth a

Quantity of Tar. And the Sm-veyor straightway
flooded the Excavation to an average Depth of

some nine-and-a-half Inches. Behold, quoth
another Councillor, this Man knows not his Work.
But the Survej'or pursued the even Tenor of his

Way for the nonce, throwing Material headlong
into the Tar, according to the Advice still tendered
freely by the first Councillor. But Councillor

Number Two became insistent, and spake Words
of Scorn and Contumely. Pump out now the

supernatant Tar, or truly there will be a

Quagmire or Bog of utter Danger to the Peri-

patetic Ratepayer. And the Surveyor pumped,
and the Tar abated, leaving the ]Material high
and dry yet Sticky withal. Fill now, quoth the
Chairman of the Highways Committee—whose
Trade was that of a Tallyman or Weekly Banger
of the Front Knocker—fill now with well-tarred

Material, and we shall see a goodly Road fit for

Man and Beast. And tarred Material was applied

nigh to Surface Level. By the gods, snarled an
infuriated Councillor, behold a Botch and a

Boggle of the veriest ; this Man is no Surveyor.

There is Tar and ouougli beneath to soak Surface-

wards. Hack up your Material and replace it with

good, dried Stone. And the Siu-veyor hacked and
carted au'ay the Tarred ^Material, laying in its

Place good, dried Stone. This Fool, cried yet

another Councillor, would make a bituminous
Road without Tar. Hie thee quickly to the Gas-

works, and bust Barrels galore upon this dry

Material. And Barrels were Bust, and the Tar

rose fi'om beneath and soaked from above, with

the Resultant of a live and seething Mass of

tarry Stickiness. Roll now well, was the advice

of a Councillor hoary with Age, yet but ill supplied

with Grey Matter in his Cranium, and we shall

have a smooth and level Pavement, like unto one

of Asphalt. And two Ten-ton Rollers squelched

almost ere iloming broke over the Mass, and one

got quickly stuck while the other tossed wildly

on the Waves. Advice became fi'equeut and
free, as the News spread through the Town, and
the Sides of the Road were manned by Coun-

cillors, each giving utterance to the first Thought
that surged up into his Brain. And the Siu:-

veyor toiled and sweated the Day through, and

yet another Day and yet one more. And his

Nights were terrible, for Sleep came not, and yet

he struggled with the Problem, hearkening first

to one Man and then to another, and pursuing

all Com-ses except his own. But the Mass
refused to consolidate, and the Rivers ran Tar

and dead Fish choked the Bar at the Heads.

And finally, driven to Desperation, he spread over

the Site of the Road two Feet of good Garden

Soil, which slowly absorbed the Superfluity of

Noxious ilatter and statu c/uoed the Operations

Rirfficiently to allow of its Renioval at the end

of a ]\Ionth or so. Then proceeded he to rectify

Matters according to his own Lights, and Success

finally attended his Efforts. Moral.

—

In a

Multitude of Councillors there is no Glimmeriny

of Wisdom.
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Coast Sand Dunes, Sand Spits, and Sand Wastes.—VII.

By GERALD O. CASE, Consulting Civil Engineer for Coast Works.

While desiring to show the great importance of

maintaining coast sand dunes, and the utility of

vegetation for this purpose, the author must also

point out clearly that in places where steady

erosion of the foreshore is taking place sand dunes

alone cannot prevent the encroachment of the sea.

The ordinaiy state of equilibrium of a fore-

shore simply means that the supply of new mate-

rial balances the loss. Anj^hing disturbing this

balance at once becomes evident by a gain or loss.

If, from any cause or causes, there is a steady

loss of sand from the foreshore in front of sand

dunes due to sea action, then it is essential to

take steps to prevent further loss, othei-wise the

dunes will in course of time inevitably be under-

""•^^l-
GROYNING.

Generally speaking, groyning is the only satis-

factory way of preventing the loss of foreshore

material. The object of groyning is twofold

—

fii-stly, to arrest material transported by the water

along the bottom; and, secondly, to build up

the foreshore by causing the currents to deposit

the fine material held in suspension. Until the

introduction by the late Mr. E. Case of his system

of groyning little or no attempt had been made

in this couutiy to build up the lower pai-t of the

foreshore by means of long, low groynes, which

caused the currents to deposit on the foi-eshorc

material held in suspension.

While ailmost any obstruction will suffice to

check the travel of shingle, the same is not true

of sand. A groyne which would 1>6 eminently

suitable for trapping shingle may be quite use-

less for collecting sand, and may even cause a

serious scour to take place. Groynes should not

be erected iu front of sand dunes without expert

advice. High groynes, which entirely stop the

littoral or alongshore currents, are not suitable

for sandy shores.

Speaking broadly, it may be said that the direc-

tion of sand drift is controlled by the prevailing

oiuTents, whether produced by wind or tide. The
rougher the sea is the greater is the amount of

sand thrown into suspension, and therefore the

greater is the chance of groynes to intercept it.

The cun-euts near the coast are usually approxi-

mately parallel to the shore line, the tendency

being merely to transport material from one part

of the coast to another, and so te circulate it round

the coast.

In designing a system of groyning for collecting

sand care must be taken not to divert the along-

shore currents in a seaward or landward direction,

either by making them too high or by putting

them other than at right angles to the main
direction of the flow of the currents. Where
groynes are constructed iu front of sand dimes
care must be taken not to introduce any new
factor which may render them useless. For in-

stance, there are places where a very good type of

groyne has been constructed, but where the

planking has not been carried sufficiently deep

into the foreshore, and as a result the bottom
edge of the planking, after a short time, was, for

a considerable length of shore, above the foreshore

level. The currents in such a case flow along the

shore and strike the groyne ; the sectional area

through which they have to pass being reduced by
the planking, they are diverted both over and
under the groyne at a higher velocity than the
normal, with the result that the shore is scoured

away directly under the jilanking, and more harm
than good is done. It is therefore of the utmost
importance that there should be no under-run

beneath groynes on sandy shores.

We sometimes see it stat-ed that it is useless

to erect gi'oynes upon a foreshore where there is

no fresh material to collect, but it must be kept
in mind that the function of a groyne is not solely

to collect material. They have a very beneficial

action in front of some sand dunes in checking

erosion and holding the material already upon
the foreshore, which would otherwise be carried

away.
HEIGHT OF GBOYNES.

In jslaces where groynes are i)ut \tp more than
about 3 ft. in height irregular accumulation, if

any, takes jjlace. While the shore on the wind-
ward side of high groynes may be built up, actual

denudation often takes place on the leeside. It

is very important on sandy shores to build the
groynes low in the first place, and only to raise

them as the shore surface is built up. In this

way a groyne which is technically a "' low " one
may eventually, as the shore is raised, become a

very high one when measured from its own foun-

dations ; but it must never be high above the

foreshore surface.

On a sandy shore, low groynes, without com-

l^letely intercepting the littoral currents, slow

down the lower layers of water sufficiently to

throw the sand out of suspension, the upper layers

of the current being pemiitted to flow over the

tops of the groynes, bearing the sand along

and gradually losing it as the grains sink into

the lower and more slowly moving parts of the
current nearer the shore surface.

DIRECTION OF GROYNES.

Some engineers hold that angle groynes— that

is, groynes dii-ected towards or away from the
side from which the prevalent wind comes—are

more efficient than right-augle groynes. On the
South Coast the author has come across several

instances where groynes built across the shingle

in a south-easterly direction have been very suc-

cessful in collecting and retaining shingle, but
in every case which has come under his notice

such angle gi'oj'nes have caused a serious scour

when carried across the sand below the shingle,

and he has never once come across an angle groyne

which has been a success in collecting sand.

The efficiency of a groyne dejiends, to some ex-

tent, on its capability of intercepting drift—that is

to say, it depends partly upon its effective length

—

i.e., the distance to which it extends across the

littoral cui-rents. In the case of alongshore cur-

rents trans2>orting sand, any divergence from the

right angle means a reduction in efficienc}' for a

given length of groyne.

When waves strike the shore in a slanting direc-

tion, the water flowing down the shore fixsm the

back wash, and any land water is intercepted by
the angle groyne, a serious current is produced,

located on one side of the groyne. Instead of

having the water spread out in a thin layer over

the shore, it is concentrated alongside the groyne,

and produces a channel down which sand is swept
seawards.

Another objcc'tion to angle groynes on a sandy
shore is that more surface is exposed to the wave
stroke, and, consequently, there is a greater

liability to scour due to the rebound of the waves,

and also a greater liability to damage. In other

words, gro}'nes slanting away from the prevalent

wind are more expensive to construct and to main-
tain.

DIST.\NCE .\PAKT OF GROYNES.

At the present time cngineere are guided by
rule of thumb in deciding the dist<»nce apart of

groynes. The distance apart found by experience
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to answer best is generally about the distance be-

tween high and low water lines. If placed too

close together groynes un saudy shores may actually

do more harm than good. When a cnrrent strikes

a groyne which doci not completely intercept it a

series of eddies is fet up, the distance to which

Ihey extend depending on the depth of water and
the velocity of the current. If another groyne is

met by the water bef<ire the disturbance has died

away the result is to reduce the chances of deposi-

lion.

LENGTH OF GROYNES.

In the author's opinion groynes should be built

from above high-wat-er line as far seawards as pos-

sible; the greater the length the greater the

efficiency. In some cases it is necessary t-o extend

the groynes beyond low water. It is vei-y connno)i

to find a sand bar just seaward of low water, and
by extending groynes well into such a bar it is

generallv possible to move it inland, the sand, in

course of time, being level'-cd up between the

gi-oynes.

M.^^TERIALS FOP. CONSTUITCTING GROYNES.

In choosing a material for ccmstructing groynes

on a sandy shore, dumbility and high sjMcific

gravity are the two principal qualities to be sought.

Durability is affected by ordinary decay, attrition

by moving sand, chemical action and exposure to

changes of temperature, direct attack by the sea

itself, and destructiveaition of the sea worms7Vrf(/i)

navali.^ and Limnoriu terebrans.

The chief materials used for constructing gro3'nes

on sandy shores are timber, concrete, reinforced

concrete and fascine mattressc-s weighted with stone.

The disadvantages of tim];er are its low specific

gravity, liability to decaj% and attack by sea woniis.

The author has come across cases of long, low timber
groynes destroyed by the latter iu the course of

three or four years. The Li/unnria confines its

ravages to the range of the tides, and the Teredo
commences its work of destruction above high water
of ordinary tides, and .arries it on below low-water
line.

Brushwood mattresses weighted with stones have
a comparatively short life. Referring to the

failure of a jetty made of brushwood mattresses

weighted with stone, and constructed at Galveston,
U.S.A., in 1883, Mr. O. Chanute, m.am.soc.c.e.,

says* :
" The settlement was caused partly by com-

pression of the brush and stone, and partly by the
action of the Teredo navalia, which is exceedingly
active in the southern waters, and eats up even the
smallest twigs if it can get access to them."

Mr. G. B. Wheeler Jackson, in a paper on
'Engineering Works in Holland,'' says that the
fascine mattresses used in Holland are easily kept
in repair, but require constant attention, and
will last about a year if only exposed to the action
of the sea.

Groynes made of masonry or concrete blocks are

almost prohibitive, owing to their enormous cost,

and do not admit of that flexibility which is so

desii-able in a groyne, and are ditficult to raise or
lower. Timber, while cheap, is not very durable,
and its light weight is a disadvantage. For the
construction of groynes on a sandy shore rein-

forced concrete has greater advantages and fewer
disadvantages than any other material. It com-
bine? the advantages of concrete and timber, it

has a high specific gravity, is not prohibitively
expensive, and is eminently suitable to withstand
the rough usage of the waves. Groynes made of
piles and slabs of this material can be readily
built up as the shore accumulates.

case groynes.

This system of groyning, which has been much
adopted in this country, was very fully described
by the late Mr. E. Case in his paper before the
British Association in 1899, and has been fre-

• ** TranptctioDS," American Societj- Ci7il Engineers, vol, xv-

quently referred to in numerous papers and news-
paper articles.

Briefly, the system consiste^l in erecting long,

low adjustable grojmes extending across the whole
foreshore and often beyond low-water line. The
tops of the groynes conformed te the natural cur-

vature of the shore. Tlie planking was kept to
a unifonn height of about 18 in. to 2 ft. above
the sand surface, and gradually raised as the shore
accumulated.
The method of construction usually adopted was

to form piles of two pieces of timber bolted
together, with a distance piece at top and bottom.
These were fixed in the foreshore at intervals of

7 ft. 6 in., their lower ends being embedded in

concrete, rammed into holes dug in the shore.

Planks were fixed in the slots formed by the two
halves of the piles, and gradually added to as the
sand accumulated. Given a hard substratum
underlying the sand, this method of fixing the
piles is without doiibt a very good one, but, owing
to its being applied to shores consisting only of

sand within a reasonable depth, some cases of

failure are on record.

In 1897 considerable erosion of the foreshore
took place in front of the sand dunes, and the
Now Romney Level Commission of Sewei-s called

in the late Mr. E. Case to advise them as to the
best means of preventing the erosion. On his

advice eleven low groynes on the " Case " system
were constructed. Since 1897 thirteen more low
timber groynes have been constructed, and
between 1902 and 1909 a number of small faggot
groynes have been put in between the ''Case"
groynes. The low groynes have done a lot of
good, and have had the effect of raising the sand
at the foot of the dunes.

0T7ENS-CASE REINFORCED CONCRETE GROY'NES.

These groynes consist of reinforced concrete
piles of II section, fixed in the shore at suitable

intervals apart, reinforced concrete slabs being
fitted in the spaces between the piles. The piles

and slabs can be made to anj' required size or
strength required, according to local conditions,

and the planking slabs can be added as the shore
accumulates. Groynes on this system, designed
by Dr. J. S. Owens and the author, and reinforced
on the Hennebique systeju, have been constructed
in several places, and have been veiy successful.

Tha cost of low groj-nes on this system on a sandy
shore varies from 8s. to 15s. per foot-run.

GROYNES IN HELIGOLAND,

M. Franzius designed a system of groyning
which has been carried out on the foreshore in

front of '• Dune ' Island, Heligoland. Eight
fascine groynes have been put up, and they ex-
tend to bevond low-water line. They are from
32-8 to 39-36 ft. wide, and 3-28 ft. high in the
centre, sloping to the shore on either side.

Between high and low water lines the fascines are
fixed to the shore bv Bucking's system of anchors,
screwed into the ground. Below low-water lino
the fascine mattresses were constructed on land,
floated into position, and then sunk with stone
ballast. A number of transverse fascine con-
structions join the principal groynes. The
gr^nes are stated to have been a success, and to
have resulted iu the low-water mark being driven
seaward more than 190 ft. The works do not
appear to have been down sufficiently long to
enable any definite opinion to be expressed as to
their durability.

GROYNES IN HOLLAND.

In front of the dunes at Scheveningen seven
groynes have been built. They are made of
brushwood fascines covered with large stones, with
basalt pitching between rows of piles. Each
groyne is about 220 metres in length, and about
10 metres wide.

Between 1790 and 1896 groynes to protect the
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sand dunes were constructed along the whole

coast line between Scheveningen and the Hook of

Holland, at a cost of about 6,000,000 florins. At
first the groynes were made about 230 metres

Ions, and were placed at an average distance apart

of about 500 metres. Since 1896 many of the

groynes have been lengthened about 100 metres

seaward, and as a result the low-water line has

been pushed back at the rate of li metres per

annum, the inclination of the shore being at the

same time flattened until it was 1 in 40.

About fourteen years ago the Dutch Govern-

ment found it necessary to construct a series of

groynes to protect the foreshore in front of the

sand dunes at Callantsoog.f The groynes were

of the usual type in Holland, fascine mattresses

being first laid and then covered with bricks

Fig. 28.

—

Sections op Eeinfohced-concrbte Geotne
BETWEEN HeLDEK AND PeTTEN, HOLLAND.

capped with basalt. The gradient of the groynes

is 1 in 40, and the older ones were about 250

metres long, and 300 metres apart, and cost 60,000

florins each (£5,000). The more recently con-

structed groynes are 150 metres long, 200 metres
apart, and ccst 37,000 florins (£3,100).

Since 1899 groyning works on a very extensive

scale have been constructed in front of the sand
dunes between Holder and Petten on the west

coast of North Holland. Between 1899 and 1911

twenty-eight groynes were completed, and at the

latter date thirty-sis remained to be built. The
groynes have been made about 490 ft. long, and
spaced 656 ft. apart, at right angles to the shore

line. Most of them have been constiiicted with
fascines, and basalt from the Ehine, and cost

about £3,000 each, exclusive of the cost of a
necessary railway on the sand dunes along the
coast. The sea head of the groynes and the first

seaward 65 ft. may be taken as costing about
£1,000, the middle part., 312 ft. long, £1.650, and
the landwai-d part, 115 ft. long, £350. Recently,
the question of using reinforced concrete has been
carefully considered. For the parts of the groyne
built on the sea-bed below low-water line, which
are much more expensive than the part built on the
foreshore, Mr. A. T. de Groot, of Alkmaar, con-
siders that fascines must be used to prevent the
sand underneath from being washed out and ^car-

ried away by the waves and currents. Fascine
mattresses, when used in places where the sea bed
is of the nature of quicksand, have the advantage
of being elastic and accommodating themselves to
all changes in the sandy bottom. For three
groynes constructed during 1910, Mr. de Groot
used reinforced concrete for the landward 174 ft.,

the method of construction being shown in
Fig. 28.J The groyne was made 16 ft. 5 in.

wide, the difference in height between the top and
the edges being 20 in. The longitudinal slope
was made the same as the slope of the shore, or

• Anpendix Ixiii., Thitd Reo-irt Royal Commission on Coast Erosif n.
t Minaies.of Proceedioga, lastitutiunof Civil Engineers, vol. clxaxiT.

about 1 in 45. Each section of the groyne was
made 13 ft. 2 in. long, and was formed by first

erecting the side beams in trenches. The shore

material between the beams was then heaped in

a round-topped form, and covered with straw or

rushes. Afterwards the concrete slabs, 11 ft. 6 in.

long, reinforced with steel bars, were made in

between cross screens. When the concrete had
set, the space between the two slabs was filled with

a cross beam, which had a framed flange, with a

breadth of 31 in., and a height of 6 in. above the

slab. The cross beam was reinforced with five

steel bars, one being bent round the bar of the

beam in the direction of the length of the groyne

;

and, in addition, the cross beams bound together

the side beams as shown. To prevent scouring

out and subsidence of the groyne, the sandy fore-

shore adjoining the groyne was protected with

fascines and basalt over a width of 8 ft. 2 in.

This type of groyne costs about £1 2s. 8d. per

foot-run.

Reinforced concrete groynes, designed by Mr.
Van Kuffeler, have been constructed on the land-

ward part of the foreshore in front of sand dunes
in Holland. The groynes consist of two rein-

forced concrete walls, which form the sides. These
walls are united at the top by a beam which is

connected together at intervals. The space

between the walls is divided into squares. For
this purpose the slabs were divided in the middle,

the two halves being kept together by a frame.

Steps, in some cases, have been formed in the

slabs, as an experiment, with the object of break-

ing the water running off the groyne, and
diminishing the scour on the foreshore. In Vlie-

land it is found desirable to be able to vary the

height of the groynes. At the joints, therefore,

reinforced concrete piles (Fig. 29), with grooves,

were placed ; between these, beards could be

placed, and the groyne thus raised 2 ft. if desired.*

A reinforced concrete groyne has been con-

structed at the island of Schouwen on the de
Muralt system. This groyne consists of concrete

slabs and concrete frames. The cost was

Fig. 29.—Section of Reinfoeced-conckete Gboxnes,
Vlieland, Holland.

£1 lis. 5d. per lineal foot, the corresponding esti-

mate for a basalt pitched groyne being £3 12s.

per lineal foot.

GROYNES IN BELGIUM.

On the north-east side of Breedene, in front of

the sand dunes, there are a series of small stake

and wattle groynes constructed with fascines,

made with mattresses of willow twigs.f An edging

of basalt blocks is placed between the outer

fascines. The groynes are 36 metres long, 6J
metres wide, and 1 metre in height, and each of

them costs about £75. This part of the coast is

not subject to heavy seas, and the chief use of

the groj-nes is to colleot the wind-blown sand

;

they only last about five years, and the light typo

of construction would be useless on a shore ex-

posed to much wave action or shingle travel.

The sand dunes at Wendnyne are protect;ed in

• Minuceeof Proceedings, Institution of Civil Engineeit*. vol. cirxsiv.

t Appendix Ixiii., Tbir^ Ileport Rojal Commission on Cosfit Erosion^
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one place by a groyne constructed of bricks over

a backing of 8 in. of conci'ete, tbe cost of the
work being about 6s. 8d. per square metre. In

the first place it was constructed with concrete,

but was damaged by a storm. In its amended
form it is not considered a success, and it is not

proposed to construct any more groynes of this

type. There are also on this part of the

coast some short groynes constructed of fascines

with a covering of basalt blocks and a row of

ferro-concrete posts.

PROTECTIVE WORKS ON THE SEA FACE
OF LITTORAL DUNES.

In exposed situations where the sea face of the
littoral dune is subject to erosion by wind action,

and by the sea during storms, and where it is diffi-

cult to get suitable vegetation to gi'ow, an artificial

facing of fascines, concrete or other
material is sometimes built

The construction of an artificial

facing on the sea side of the littoral

dune can only act as a passive

defence, and will in no way prevent
the foreshore in front from being
scoured away. Should there be a

tendency for erosion of the foreshore,

groyning works must be constructed
in front of the facing, otherwise the

latter will, in course of time, in-

evitably be undermined.

about 1 metre thick. The dune sand face is first

made to an even batter, lumps being cut off where
necessary, and other places being filled in with

sand. At Scheveningen itself the Municipality of

The Hague and the lloogheemraadschap Delflaiid

(Commission of Levels) have constructed about 3

kilometres of sea wall to protect the dunes. The
wall is made of concrete covered with basalt.

In the ncighbourhcxjd of Flushing the town
authorities have constructed a ferro-concrete facing

to the littoral sand dune. The work is above ordi-

nary high-tide level. From their inspection of the

work, the committee of the Royal Commission on

Coast Erosion came to the conclusion that it would
probably be destroyed if it were subject to the

action of heavy seas.*

At Westkapelle, where the sand dunes do not

foim an adequate protection, an embankment

At Exmouth Warren, a natm-al

sand embankment across the estuary

of the Exe, works to prevent the

erosion of the seaward face of the
embankment have recently been
undertaken. A bank of large blocks

of stone has been formed, and backed
up with material well calculated to

resist the wash of the waves. Groynes
have also been constructed.

NEW ROMNEY, KENT.

For the protection of the foot of

the dunes the New Romney Level
Commission of Sewers, since 1907,

have placed a row of faggots for some
distance along the coast. In some
places a single row has been planted
in the sand, and in others a double
riTvV with clay in between.

BELGIUM.

On the north-east of Ereedene a

long stretch of dime protection work
has been carried out.' It consists

of a sloping revetment of ferro-con-

crete with a rounded top, and rests

solely on the sand. On this pai't of

the coast there is a wide foreshore

with shallow water at high tide, the coast being
protected by outlying sandbanks. It is only at

high tides during gales that the sea breaks against

the ferro-concrete dune facing. The revetment is

constructed in bay.s of 15 metres, with joints filled

with asphalt between each bay to allow for the ex-
pansion and contraction of the ferro-concrete.

Sand dunes border the parts of the Belgiaim coast

known as I\Laria-Kerke and Middle-Kerke. At
Maria-Kcrke the sea face of the dunes is protected
by a sea wall on top of which is a roadway. Here
the sea wall or pitching is built of random masonry.
The Middle-Kerke sea wall is built of brickwork
with sheet piling at the foot of the slope. In 1899
a series of Case groynes were constructed in front
of these walls.

HOLLAND.

At Arendsduin, near Scheveningen, the sea face
of the sand dunes is protected by a covering of clay

• Apneartis N'>\ Ixi-i., Third R. ,,. ri R.iral (.'.nmiiss.ion on Onast
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De Mdralt Reinforced Concrete Faci>

(dyke) has been formed. The upper portion of this
dyke consists of a very slight slope of sand with
grass growing on it. Lower down, the slope is

covered with straw matting, locally termed " kram-
mat," which is fixed with pegs, and rests on a clay
bed about 3 ft. thick. Seaward of the matting
comes the chief protective work, which consists of
basalt blocks resting on a clay bed with a matting
of straw between the clay and the basalt. The
average gradient of the lower slope is 1 in 7. Ex-
perience shows that the annual cost of maintaining
the straw matting is about Is. for 5 square metres,
and in future it is proposed to use concrete slabs
in its place, as being much more permanent.
On the slope of the lower part of the embank-

ment there are five rows of creosoted oak piles

standing about H metres above the surface of the
basalt pitching, and about 1 ft. apart, to act as
wave-breakers.
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At DomLiirg a reiiiforced-concrete revetment has
receutl}' been constructed in front of the dunes
at the Strand Hot^I frontage. The reinforced con-

crete is laid on the sand slope, and the toe is pro-

tected by a concrete vertical wall 1 metre in height,

faced with roiigh timber piling. The top of the
wort is 14 ft. above high water, and the whole of

it is above oi'dinai-y high-tide level. The cost of

125 metres of the protection was about £1,000. In
the winter months sand is washed away from the
toe wall, and in 1908 the revetment, in consequence,
slightly subsided.

In recent j'ears the sea slopes of sand dunes on
the coast of Holland have, in several places, been
protected by a concrete facing constructed on the
de Muralt patented system.* This system, broadly

Fio. 31.

—

De Murali Concrete Facing. Form for
Making Slab.

speaking, embodies two methods of protecting the
sea slopes. One system (Fig. 30) is used in exposed
situations where wave action is felt, and the other,
a lighter system, for less exposed situations. For
protecting the exposed sea faces of dunes subject to
erosion the heavier system is generally used.
To prevent the cracking of the concrete facing,

owing to change of temperature, the facing is

divided into sections, the separate concrete slabs
being kept in place by concrete beams. Both the

Fig. 32.—De Muealt Concrete Facing. Form for
Making Sloping Beam.

slabs and beams are constructed in situ, the slabs
being made fii-st, and the beams subsequently built
on the slabs.

Before the concrete work is commenced, the dune
slope is levelled to an even gradient, and straw
is then generally spi-ead to a thickness of about
1 in. over the sand; this straw is kept in position
by means of straw binders arranged in parallel lines
at intervals of from 7 in. to 8 in.

After theslope has been thus levelled, two notched
or stepped pieces of 4-in. by 5-in. timber, about
9 ft. long, iire laid parallel to each other, 4 ft. 10 in.
apart up the slope. The timber pieces d (Fig. 31)
are secured in position by iron stakes a about

* For information about the de Muralt system of dune protection
and for the illustrations thereof, the author is indebted to Foreshore
Protections Ltd., of Westminflter.

3 ft. 6 in. long, and a thin layer of concrete, about
1 in. thick, is then laid on tiie slope, and on this

a sheet of expanded metal is laid, or other reinforce-

ments of steel rods; a board f with a fillet y is then
placed between the timbers d against the cleets /(

on the lowest steps. Boards are then placed on
each step as the concrete is carried up the slope

;

these are kept in position by iron handles m,
through which wedges n are driven. The concrete

is well rammed iu position, and above high-tide

level, in fine weather ; the timber fonns are re-

moved a few minutes after concreting. Each com-
pleted slab is, approximately, 9 ft. long, 4 ft. 10 in.

wide, and varies in thickness from 3 in. to 6 in.

Whore the slope protection consists of more than
one row of slabs, the slabs are concreted the whole
way up the slope between two long notched or

steeped timbers, the slabs being separated by a
horizontal space. As soon as the slabs have
hardened sufficiently, trenches are dug all round
them to a depth of from 6 in. to 8 in. below the
undei-sides of the slabs. Fig. 32 shows the trench
and timber form for concreting the T beam on top
of the slabs. The T beams are concreted in separate
sections. Steel bars, i^in. in diameter, are placed
near the bottom of the trench, and sheets of ex-

panded metal No. 15 at the top in the head of the
T, thus reinforcing the part of the beam which
overlaps the slabs. At intei-vals of from 6 ft. to

9 ft. asphaltum joints are made in the T beams.
The concrete for both the slabs and the beams is

composed of 3 parts Portland cement, 4 parts sand,
1 part trass, and 7 parts gravel. Either sea or river

water is used for making the concrete.

The inventor claims that his system of concrete
facing to dune slopes is so much cheaper than
basalt facings, which in the past have been much
used, that the difference iu cost capitalised, if put
out at compound interest, would vield the capital

originally expended in eleven yeais.

(To be continued.)

BEESTQN SEWAGE DISPOSAL SCHEME.

Supplementing our report of the 3rd instant of

the inquiry into the application of the Beeston
Urban District Council for a loan of £27,000 for a
sewage disposal sclieme prepared by Mr. W. H. Rad-
ford, of Nottingham, the following particulars may
be given : The main outfall sewer will be relaid with
improved gradients and several new sewers con-
structed. A new brick storage culvert will also be
constructed at the new pumping station, giving a
total storage capacity of 192,000 gallons. The present
pumping station is too near the town, and will be
disused. At the proposed new pumping station the
sewage will be raised from a sump by two 6-in. and
two '8-in. centrifugal pumps, according to require-
ments, the total capacity of the pumps being 160,000
gallons an hour, which equals more than fourteen
times the dry-weather flow. This large provision is

made in order to comply with the injunction re-

quiring the sewers to be pumped out during storms.
The pumps will be driven during dry weather by
steam from a new destructor, with gas engines to act
as stand-bys and provide the extra power required
during rainfall. A two-cell destructor will be in-
stalled to burn the night soil and dry ash refuse, and
provide steam for pumping the sewage and make
clinker for the filter-beds. After the sewage has been
screened it will be pumped into three large circular
Dortmund tanks of special design, having a very
long length of weir to obtain quiescence. These tanks
will hold 301,000 gallons. The effluent from the Dort-
nuind tanks up to three times the dry-weather flow
will pass on to four specially designed circular per-
colating filter-beds with revolving distributors,
luiving special arrangements for flnshing and clean-
ing the beds. The effluent from the tilter-beds will
pass through humu-; tanks and then l.e discharged
into the river. Storm water above tlr.ee times the
dry-weather fiow, after passing through the Dortmund
tanks, wiU go on to the land, which will be divided
up into storm-water areas, with a separate area for
disposing of the mud from the Dortmund tanks.
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Royal Commission on Sewage Disposal.

EXTRACTS FROM THE APPENDIX TO THE EIGHTH REPORT, WITH NOTES.

By H. C. H. SHENTOX aud W. C. EASDALE.

During the first fourteeu yeais of their laboui-s

the Royal Commission on Sewage Disposal were

subjected to much criticism, some of which was

severe, in connection with their methods of investi-

gation, the delay in the publication of their reports,

and other matters, and it must be admitted tha,t in

some respects this criticism was not undeserved.

The volume under review, which is entitjed "Report

to the Commission on the Results of Streams Obser-

vations carried out during the years 1909 to 1912,

by Dr. G. McGowan, Mr. Colin C. Fiye and Mr.

G.. B. Kershaw," gives clear evidence, however,

that during the four yeai-s commencing 1908 the

investigations carried out by the officers mentioned

above have been of a thoroughly practical and useful

character, and that the results of the work have

been made public property at the earliest possible

moment. Again, while the results of the work

earned out in fonner vears did not appear in a

published form until most of the findings were

niattei-s of general knowledge, the present report

contains a mass of information, most of which is

entirely new, and it is abundantly evident that, as

the result of a number of yeare spent in practical

investigations, the officers of the commission have

acquired an experience and knowledge which mHst
of necessity cause us to read their reports with in-

creased respect, and, to put it plainly, in the grow-

ing l>eHef that they know what they are talking

about.

In the Fifth Report, issued in 1908, the com-

missionei-s stated, in connection with the ques-

tion of standards for effluents, that they " feel

strongly that the law should be altered so as to

allow local circumstances to be taken into account."

In their Eighth Report this statement is repeated

with the following addition :

—

' Since the issue of that report we have devoted
much time to the object of ascertaining the extent

to which it may be practicable to take local circum-
stances into account and the machinery by which
this may lie done.
" We liave. tlirough our officers, kept under observa-

tion a considerable nunilier of rivers and streams of

different tyjies with a view to tracing the effects of

discliarging various sewage liquids of known conijjo-

sition and volume into streams of known quality,
vohmie and velocity, and some of us have per.^onally

in.<pected a number of these streams.
" The data thus obtained indicate clearly that the

volume and other conditions of a stream are factors
which in ordinary circumstances go far to determine
wliether obvious nuisance would or would not be
<'au.sed by the discharge of sewage liquids into that
.-^treaui, and we reiterate our reconnnendation that
tlic law sliould be altered so that local authorities
should not be required to purify their sewage more
liighly tlian is necessary to obviate the ri.-^k of actual
luii.-^ance arising from its discharge."

Tiic present " Appendix " contains the report of
the officers mentioned in the above clause, and forms
the basis upon which is founded the important
recommendation made in the Eighth Report that
" local authorities should not be required t« purify
llieir sewage more highly than is necessary to ob-
viate the risk of actual nuisance arising from its

discharge." From this it will be seen that the
most important of the " local circumstances " pre-
viously referred to in the above extract from the
Fifth Report is the volume and other conditions of
tlie stream into which the sewage effluent is dis-

charged.

The following extract from the " General Pre-
face " to the appendix describes its scope:

—

"Hitherto sewajie effluents have been frequently
designated as polluting or non-polluting, merely

liecause they gave certain figures of analysis when
submitted to particular laboratory tests. Sometimes,
it is true, there has been reference to the eSect of

the effluent on the ditch or stream receiving it, but
as a general rule the effluent has been judged on
the figures of analysis only.

" In making these stream observations we have en-

deavoured to correlate actual effects produced by the

discharge of sewage liquors or effluents into streams,

with the results of chemical analysis, making the

stream itself the ultimate arbiter in the matter. As
the result of this work we have come to the conclu-

sion that the five days' dissolved oxygen absorption

test, taken along with the test for solids in suspen-
sion, is the best to apply when standards of purity are

iu question.
" In Part I. of this appendix the results of the obser-

vations at each place are fully set out for reference.

Part II. begins with a separate section dealing with
the relative merits of various tests as correlated with

riverside observations ; immediately following that

section are others (Nos. 2 and 3) which give in detail

the methods of carrying out the two selected tests.

In sections 4 and 5 the results of the observations
upon the discharge of sewage liquors and effluents

into streams are brought together and discussed,

conclusions being given at the end of each as to the

'limiting dilutions' indicated for liquors and
effluents of given strength. Section 6 deals with the
question of limiting figures of impurity for river

waters, and section 9 with the collection of samples
which are to be submitted to the proposed standard
tests, together with the procedure to be adopted
before analysis. Sections 7 and 8 treat of the com-
position and properties of aquatic plants and river

mvids; sections 10 and 11 with the position of sewage
and effluent outfalls and the methods adopted for

the gauging of rivers. In Part III. are set out the
results of the channel experiments. Since these bear
on the correlation of tests with riverside observations
and on the limiting figures of impurity. Part III.

should be studied in conjunction with sections 1 and
G of Part II."

It is important to note that this report iu the
appendix appeai-s to suggest that an entire change
should be made in the method of judging whether
sewage effluents are considered as good or bad, and
that it should no longer be a case of the effluent

being up to a certain standard of purity, but that
the stream itself should be the ultimate arbiter in

the matter : one would gather from this section of

the report that if the water in the stream confonns
to a certain standard of purity the effluent may be
considered to be satisfactory, while if the water in

the stream is found to be of inferior quality owing
to the discharge of efiluent that effluent should be
condemned.
But it is evident that the commissioners did not

take this view, as will be seen from the following
quotations from the Eighth Report itself :

—

" .\ chemical standard may be applied in one of

two ways—either to the contaminating discharge by
itself, or to the stream which has received the dis-

charge. Since our main objective is primarily the
improvement of rivers, and only secondarily the im-
provement of effluents, it would seem logical that
standards should be applied not to sewage liquors or
effluents alone, but to such discharges under ordi-
nary conditions

—

i.i'., when mixed with the river
water. On this principle it would be sufficient to
apply the dissolved oxygen test to the river water at
a point where it lias received and mingled with the
polluting discharge. The standard would be fixed
at 0'4, and if the mixture should yield a figure ex-
ceeding the standard, then the sewage liquor or
effluent would have to be improved.

" A system of standards framed on these lines would
at first sight seem to effect by the simplest means
the object which we liave in view—viz., that a local
authority should not be required to incur further ex-
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l>enditure on sewage disposal than tlie cin.uniBtan(.es

of llie area require. But such a system generally
ai)plied would be open to three serious objections:
(a) It would be very difficult to administer; {b) it

would distribute the burden of purification unequally
as between different authorities in the same water-
slied ; (' ) it would go farther in the direction of

differentiation than is necessary to ensure economy.
"(a) The system would involve the difficulty of re-

quiring, in effect, a different standard of purity for

the sewage or effluent of each place, and it will be
readily understood tliat multiplication of standards
multiplies the difficulties of administering them.

" (b) In the ordinary case of a river receiving .succes-

sive pollutions at intervals along its course, the
quality of the water will tend to deteriorate from
source to tideway, unless the intervals should be ^o
wide, or the influx of clean tributary water so great,
as to permit the river to recover naturally from the
effects of one pollution before it received the next.
To comply with a standard applied to the mixture
of sewage liquor and river water, the quality of the
discharge would have, broadly speaking, to vary in-
versely with the quality of tlie river water. Thus
more purification would be required of the lower of
two towns because less was required of the higher.
The rigid enforcement of such a standard might
cause liardship to the conununities lower down the
stream, while those higher up were treated with need-
less leniency.

"(') Differentiation between standards of purity is

of no economic advantage unless it is large enough to
permit the siibstitution of a cheaper for a more ex-
jiensive process of treatment. Hence any graduation
of standards should be determined in relatioji to the
degrees of purification attainable in practice by dif-
ferent systems of treatment properly supervised. To
permit a low standard of purity where a higher one
can be attained by efficient management of the same
plant is to inflict injury on the river without secur-
ing any corresponding advantage.

• We do not therefore recommend a system by which
the degree of purification required for eacli separate
discharge is determined automatically by the quality
and the relative quantity of the water" receiving it.

Quality and quantity of river water are. however,
highly important local conditions of which account
should be taken in framing systems of standards,
and the question of their relative importance in
administration needs to be determined.
"In our view one normal standard should be fixed

which would be suitable for the majority of places,
and provision should be made for fixing" one or two
higher or lower standards to meet cases in which a
different standard could be justified."

This view of the matter is evidently more reason-
able, and explains why, after all, it was decided to
apply the standard ultimately fixed to the sewage
effluent itself. The first impressions produced by
a cui-soiy glance through the Eighth Report and
its appendix is that a radical change is recom-
mended, and that, speaking generally, certain re-
laxations are advised. Indeed, it alm"ost seemed as
if the idea was to allow crude sewage to be dis-
charged where the dilution was sufficient t-o produce
purification, and elsewhere to limit the degree of
purification t-o what was strictly necessan' in order
to prevent nuisance in the stream : but it"is evident
that the commissioners feel that this would involve
so much work that they advise having a fixed
standard for all ordinaiy cases, whet.her it is

absolutely necessary in order to prevent nuisance
or not. The application of such a standard must
inevitably result in a much higher degree of
purification being required at many places, and
it certainly will not result in any local authority
being allowed to omit part of the purification works
which have generally been required by the Local
Government Board hitherto, simply because the
local authority are of opinion that the dilution
afiForded by the river is sufficient to justify such
omission. Evidently they would only be able to
do so when they could claim to come under a special
standard, and then they would have to prove their
case fully, and, although each case will be judged
on its merits, it is not to be supposed that the cen-
tral authority will take any risk in the matter.
Their duty will be to keep the rivers pure, not to

reduce the amount of purification required hitherto.

In a few exceptional cases, therefore, it is antici-

pated that purification by dilution will be allowed,

but in all the other cases authorities will have to

coutorni to the ordinary standard for effluents,

\\hich will involve the construction of works similar

to the best and most etiieient works in the country
at the present time.

With regard to the samples of the river waters
examined, we are told that " in <irdcr to ensure as

good correspondence as possible Ijetweeii the water
samples of a given reach of river, a quantity of

fluorescine, varying from 2 to 8 ounces, dissolved

in dilute alkali, was usually added t-o the discharg-

ing sewage, tank liquor or effluent just after the

sample of this had been taken. The green-coloured
water was then followed down stream." In this

way it was possible to obsei"ve the degree t-o which
the sewage mixed with the river water, and t" ascer-

tain when it became complete. This statement will

at once remove the reasonable doubt as U> whether
sewage discharged into a river of large volume is

actually mixed so that the dilution necessary for

the purification actually takes place. The fact that
much information of the normal quality of the water
of the river can be obtained by the examination of

its bed and banks has been taken int-o consideration.

Much attention has been paid to grey and green

algal growths and water plants; also the presence

or absence of insects or fish has been carefully taken

into consideration. The mean current velocities for

streams have been taken as follows: From 20 ft. per
minute downwards, sluggish to very sluggish ; 20 ft.

to 40ft. per minute, slow; 40ft. to 60ft. peir

minute, moderate; 60 ft. to 100 ft., i-apid ; over

100 ft., very rapid. The importance of seasonable

variations is noted. We are told that the most
noticeable signs of pollution— viz., the algal growths
—are not subject to seasonable change in the same
degree as ordinary plant life of a clean rived'. In
polluted water grey algK appear to flourish the

whole year round, and green algse never disappear
altogether from streams which favour their develop-

ment.

Part I. contains the full particulars of twenty-
' seven rivei-s observed, together with bactea-iological

results and notes. These obsei-vatious and results are

of most interesiting ch.iracter, and should be studied

in the report itself. A few of the salient points of

this report are stated at the end of section 1 of Part
II. as follows :

—

" The self-purification of a moderately polluted river

water is well exemplified by the observations made
on that stretch of the Warwickshire Avon from above
the Rugby effluent outfalls to just above the outfalls

at Coventry, a distance of some 13 miles.
" Laboratory experiments have confirmed the taking

up of the nitrogen of ammonia and nitrate from pol-

luted water by river plants and algae, while the.v

also indicate that an alga may prefer to assimilate
its nitrogen in the form of ammonia rather than of

nitrate.
" Although the figure of ammoniacal nitrogen may

afford the most delicate chemical index of recent
sewage pollution, it is less to be relied on as indi-

cating the polluting power of an effluent than the
dissolved oxygen absorption in five days. The de-
termination of ' oxygen absorbed ' from permanga-
nate, or of albuminoid nitrogen, gives in each in-

stance a less correct measure of the more readily
fermentable matter remaining in an effluent than does
the ' five days' ' test. The incubator test (incubation
for five days at 27 deg. Cent. (80 deg. Fahr.l is rather
less stringent than a standard of 2-0 dissolved oxygen
absorption in five days. The incubator test might,
however, come in usefully as a subsidiary standard
in certain cases. The five days' dissolved oxygen
absorption test gives a measure of the carbonaceous
matter of a sewage liquor, and. in the main, of the
carbonaceous matter of an average effluent ; in tlie

case of an already well oxidised effluent it may, in

part, measure ammonia as well as carbonaceous
matter.

' Of the tests usually applied in the examination
of sewage liquors and effluents, the determination of

the dissolved oxygen absorption in five days at
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18-3 deg. Cent. (65 deg. Fahr.) affords, on the whole,

a better index than any other single test of the effect

which such liquors or effluents will exert on the

water of a stream. For this reason we consider that,

taken in conjunction with the determination of sus-

pended solids, it constitutes the best practical test

for purposes of a standard for effluents."

Section 2 of Part II., dealing with the determina-

tion of dissolved oxygen absorption in five days,

being a purely chemical matter, no attempt is made,

to deal with it here. The same applies to section 3,

which deals with the determination of solids in

suspension. Section 4, dealing with the discharge

of unpurified sewage or sewage liquoi-s into streams,

is very important, and is clearly and concisely

written . It should be read in its entirety even by

the superficial observer, but the following extracts

refer to the most important points :

—

Section 4-

" THE DISCHARGE OF UNPURIFIED SEWAGE OR SEWAGE
LIQUORS INTO STREAMS.

" Before proceeding to discuss the results obtained

at those places where the discharge of unpurified

sewage has been under observation for the commis-

sion, it may be useful to set out some of the more

general and theoretical considerations relating to

this subject.

"At first sight the discharge of unpurified sewage

into rivers would seem to be not only objectionable

in practice, but wrong in principle. But so far as the

pollution of a river by the influx of 'purified' or

'unpurified' sewage is concerned, the difference is

not one of kind, but only of degree. No distinction

in principle is therefore involved in the admission

to a river of either one or the other. All ordinary

sewage effluerits are in fact mixtures of purified,

partially purified and unpurified sewage. A 'poor'

effluent from percolating filters, contact beds, or froni

land contains a considerable percentage of unpuri-

fied sewage, a 'good' effluent only a small percent-

age. Furthermore, as regards most sewage works,

the discharge in time of storm of a greater or less

amount of either unpurified or only partially purified

sewage is inevitable.

"A very considerable proportion of the total volume
of sewage produced in the British Isles is at present

being discharged crude or settled into rivers, often

without giving rise to nuisance because of the large

dilution with oxygenated water afforded by the

stream or river receiving the discharge. So far as

the preservation of the amenities is concerned, dilu-

tion with clean water is the chief safeguard against

objectionable results of discharge of sewage liquors

into rivers. If we except those very high-class

effluents, seldom maintained in practice, which will

give rise to no objectionable conditions if discharged

into a dry ditch, the visible effect of the discharge
of much effluent or of a little well-screened sewage
into a stream is practically the same."

It is not denied that high-class effluents are dis-

charged by some works which would produce no
nuisance even if discharged into a dry ditch, but
this is evidently the exception and not the rule, in

the opinion of the officers. It is stated that the
visible discharge of much effluent, or of a smaller

volume of well-screened sewage, into a stream is

practically the same ; but this certainly presupposes

that the effluent is not one of the high-class effluents

refeiTed to, and one may reasonably ask whether the
point has not been strained, or whether the state-

ment made in the regort does not need some further

qualification. Assuming that the effluent is not
first class—that is to say, assuming that it would
create some nuisance if discharged into a dry ditch

—it is fairly evident that the larger the volume of

the effluent is the greater will be the contamination
of the stream, and that the quantity which would
not pollute a stream of large volume owing to the

natural purification which takes place in the river,

would, if increased to a sufficient degree, cause bad
pollution.

" The deterioration in chemical quality of the water
is, of course, greater in the case of the discharge of

the large volume of effluent, even assuming that the

proportion of organic impurity is the same in each
case, because this mixture contains, of necessity.

more salts in solution. It is to be anticipated that

the admixture of a given volume of ' purified

'

effluent of known organic impurity as measured by

the ' five days' ' dissolved oxygen absorption test

would produce a visible effect in a stream less objec-

tionable than that produced by 'unpurified' sewage,

diluted to give the same figure for that test. No
doubt this is so in fact, but in actual practice the

difference would usually be so small as to be in-

appreciable by the unaided senses."

It is not only " to be anticipated " that the ad-

mixture of a given volume of partly pui-ified effluent

will produce a visible efi'ect in the stream less ob-

jectionable than that produced by the same volume
" of unpurified sewage," but it is C3rtain. The

report says that tliis is so in fact, but that in actual

practice the difference would be practically inappre-

ciable. This surely depends upon the degree to

which the effluent has been purified. The statement

as it stands tends to produce the impression that

there is very little difference between the effluent

discharged from a fairly good sewage works and

ordinary sewage.

" The impurities of sewage are some in solution,

some in suspension. The rate of intermixture of the

dissolved impurities of the sewage with the diluting

river water depends on the current velocity of the

stream at and below the point of entrance of the

sewage, the position of the outfall, the depth of the

water, the configuration of the river bed and other

physical conditions. It is a comparatively rapid

process except where the river is deep and very slug-

gish. The distribution throughout the water of the

river of the suspended impurities of the sewage de-

pends almost entirely upon the current velocity of

the stream below the outfall, and upon the existence

of eddies set up by the river bed. It is a very slow

process in all rivers except those of high or fairly

high current velocity. The larger and heavier

particles of suspended matter settle on the bed of

the sluggish river or in the pools of the rapid river,

and remain there until the current velocity of the

water above them is materially quickened, as, for

instance, during a flood, when they may be dislodged

and carried jor a longer or a shorter distance before

being redeposited.
" The solids in solution in clean river water are

almost entirely inorganic, while the suspended solids,

though partially organic, are present in very small

amount. On the other hand, the dissolved and sus-

pended matters of sewage are largely organic and of

a nature which renders them liable to undergo decom-
position in the presence of water. It is this decom-
position of the more unstable dissolved and sus-

pended organic matter of sewage in the presence of

excess of water with which we are particularly con-

cerned. Since these unstable matters contain a

variety of different constituents, it follows that their

decomposition is not a simple process, although they

are finally resolvable into a few simple inorganic

substances.
" The process of self-purification of a river has, how-

ever, been shown to be mainly one of indirect oxida-

tion, through the agency of bacteria, by the oxygen
dissolved in the water. The chief effect of this pro-

cess upon the water is, therefore, the withdrawal of

oxygen from solution. The intermediate products of

decomposition arise in the absence of excess of avail-

able oxygen, or, in other words, if a sufficient excess

of oxygenated water is not present. Since com-
pounds of sulphur and of phosphorus are always
present in sewage impurities, liquid and solid, some
of these intermediate products of decomposition have
an offensive odour. Certain compounds of nitrogen

also come under the same category. The smells

which arise from polluted river water may be classi-

fied broadly under the following heads:—
"(1) A putrid smell, due mainly to sulphuretted

hydrogen.
" (2) A fishy smell, due probably to amino-com-

pounds.
" (3) A wormy smell, of doubtful origin (? due pos-

sibly to compounds of phosphorus).
"(4) An earthy smell, due to residual organic sub-

stances, such as humus.
" The earthy and wormy smells are, as a rule, only

to be observed on shaking or gently warming the
water. In conjunction with the fishy smell they are
probably resijousible for the stale-water smell which
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is to be noticed in the proximity of rivers in certain

states of the atmosphere. Since this stale smell is

not usually a strong smell, it is not generally objected

to- it is, "indeed, a common one on the river side,

and also' in marshy districts. The putrid and fishy

smells, on the other hand, may be very strong, and,

as they are commonly associated with the decay of

auimai matter, of dead fish, or of human excrement,

these are generally objected to. As we are concerned

here with offensive smells alone, the earthy and

wormy smells may be dismissed, and only the putrid

and fishv smells considered, the chief object being

to ascertain whether any. and if so what, degree of

deoxygenation of water is usually associated with

such smells.
" Our experience of the facts as between concentra-

tion of dissolved oxygen and smell may be summar-

ised as follows: Saturation at ordinary summer river

temperatures (say, 7 c.c. of oxygen per litre). -No
smell from water unless it be heavily polluted with

sewage, when a disagreeable soapy or faecal smell

may be noticed, although high oxygenation is main-

tained by constant agitation of the water as it flows

along the river bed {cf. Part I., Barnoliswick).
•' Considerable deoxygenation (say 3 c.c. of oxygen

per litre at ordinary summer temperatures).—A fishy

smell usually accompanies this condition of oxygen-

ation, which, of course, can only obtain in a slow-

flowing stream which is polluted with a considerable

quantity of effluent or a lesser quantity of sewage.
• Complete, or nearly complete, deoxygenation (say

under 1 c.c. of oxygen per litre at ordinary summer
temperatures).—A putrid smell of sulphuretted hydro-

gen usually accompanies this condition of oxygena-

tion.
" Waters giving rise to this smell would be denitri-

fied as well as deoxygenated.

"Of course, the above statements must be taken

only in the broadest possible sense, for there are

cases where they do not apply. For instance, in the

case of the discharge of a considerable quantity of

good, but deoxygenated, effluent into a small stream

the concentration of dissolved oxygen in the mix-

ture would be low, though there might be no fishy

smell. Again, bubbles of gas containing sulphur-

etted hydrogen may rise through well oxygenated

water from putrefying mud at the bottom, of a stream

and so give rise to local smell. This, indeed, is a

common ease (cf. Part I.. Huntingdon and St.

\cots). The connection between concentration of

dissolved oxygen in river water and smell thus only

holds good where the deoxygenation has been brought
about by more or less prolonged interaction, say for

twenty-four hours, of the polluting liquid and the

water. It would thus, on the score of nuisance from
smell alone, appear iuadvisalile to allow of the dis-

charge of such volume of polluting liquid as would,
liy destroying the balance between the rate of deoxy-
genation and reoxygenation, leave the mixture with
less than, say, 4 c.c. of dis.'^olved oxygen per litre at

the ordinary temperature. This is 60'3 per cent of

saturation at maximum summer river temperature
(65 deg. Fahr.). It would probably be wise in most
cases to aim at a higher figure, say 50 c.c. per litre

0-71 parts per 100,000). but for present purposes ^^e

may take 40 c.c. (0-57 parts per 100,000) as the

lowest admissible limit.
' If Tables I. and II. of section 6 of this report (pp.

134 and 135) be looked at it will be seen that the

average quantity of dissolved oxygen in 28 clean, or

fairly clean, reaches of river ('Jl samples) was6'35c.c.
per litre. The samples. 36 in number, drawn in

reaches of ' doubtful ' condition, contained on the
average 3'94 c.c. of oxygen per litre. It would
lirobably be fairly correct therefore to assume that,

so far as oxygenation was concerned, a roach of river

water which usually had as little as 40 c.c. of dis-

solved oxygen per litre was liable to exhibit an un-
satisfactory condition. The rate of reoxygenation,
under natural conditions, of water which contains
from 40 to 60 c.c. of dis.-.;olved oxygen thus becomes
of interest. In rivers the rate of reoxygenation is

influenced mainly by the rate of mixing, which in
turn depends upon current velocity, depth of water,
configuration of river hed, eddies, <&c. Since these
latter conditions vary for different rivers and in
different sections of the same river, rates of mixing
of waters will vary also. For present purposes it

will be useful to take certain different kinds of river

reach as broadly typical in each instance of ordinary
river conditions.

' From a large number of rough tests in rivers and
streams with fluorescine, we should say that practi-
cally complete mixing of river water with sewage
liquor or effluent usually takes place in one or other
of the following periods of time:—

Very rapid

Bapid

Moderate

Slow

Slnggish to ^ery slaggish

Approximate cnrrent
velocity of

river or stream.

Approximate
1 time in which
[mixtnre becomes

I

complete.

: per100 feet or
minute

60 to 100 feet per
miiiute

40 to 60 feet per
minute

20 to 40 feet per
minute

20 feet or less per
minute

20—10 „

90—30 „

3—2 hours

6-3 „

From the present point of v'ew the important river

reaches are those in which the current velocity is

from ' moderate ' to ' very sluggish, ' and which
have water depths of 2 ft. 6 in. to 10 ft. These arc

the common kind of river conditions which allow of

serious nuisance arising if the water of the reach is

materially polluted. It wiU be sufficient, therefore,

to confine ourselves to these kinds of river reach.
" The following instances of the discharge of crude

and screened sewage and of septic tank liquor have
been under observation for the commission:—
" (1) The Malton crude sewage into tlie Yorkshire

Derwent

;

"(2) The Pickering crude sewage into the Pickering
Beck, a tributary of the Yorkshire Derwent;

"(3) The Ollerton crude sewage into the river Maun,
it small branch tributary, via the river Idle, of the

river Trent

;

"(4) The Wye (Kent) crude sewage into the river

Stour:
" (5) The Huntingdon very roughly screened sewage

into the river Ouse : and
"(6) The St. Neots septic tank liquor into the river

Ouse.

"We may also include the results from Barnoldswick
Oaiid effluent into t!ie Stock Beck, a tributary of the
Ribble), as the liquid discharged to the stream from
this place in 1909 was more of the nature of a tank
liquor than a purified effluent.

"The observations have comprised:—
"(1) The repeated survey of the river from a point

just above the outfall for 2, 3, or sometimes 4 miles
down stream

;

"(2) An etimate (ba.sed on one or another accepted
method of gauging) of the ordinary dry-weather, river

flow

;

"(3) Riverside determinations of the oxygen in solu-

tion in the water; and
" (4) The analytical examination of samples of the

sewage discharge and of the river water above and
at various points below the sewage outfall."

The detailed results are given in the appendix.

"The following points come out quite clearly:—
" (1) The discharge of sewage or sewage liquor into

a river water of ordinary purity impaired the quality
of that water chemically.

"(2) The river water thus impaired did not revert to
its original chemical quality in 1 to 3 miles. It

showed, however, distinct signs of recovery at this

di.stance.
"

(.3) In ever.v case of crude sewage discharge local

deposits of mud resulted, which were at times offen-

sive. Great dilution to the exteyt even of 1,000 parts
of water to 1 of sewage in a rapid current did not
altogether j irevent such local deposits.

" (4) Whether septic tank liquor was discharged into
a sluggish stream which diluted it 900 times (St.

Neots), or bad effluent was discharged into a rapidly
flowing stream which diluted it ten times (Barnolds-
wick). local foujing of the river bed occurred with
objectionable results."

LIMITING DILniON FOE SEWAGE.

" Beyond this local fouling of the river beds with
solid matter and the presence of small quantities of

grey algal growth near the outfalls, there were in

the case of the disiliarge of crude sewage at Picker-
ing, Ollerton, Huntingdon, and Wye no noticeable
signs of contamination in the streams receiving the
sewage. The dry-weather dilution in these four
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cases ranged from 1 in 660 to 1 in 1.060. In the ca.se

of Malton, where the dry-weather dihition was about

1 in 400, and the current velocity only moderately

rapid, the fouling of the river bed was more than

local, and grey growth could usually be seen for more

than a mile below the town. There are certain mn-
siderations to be borne in mind in the case of Malton,

however:—
"(1) The sewage is discharged from a number of

outfalls. This accounts to some extent for the

length of river bed fouled with sewage solids.

"
(2) The waste liquors from two breweries are sepa-

rately and intermittently discharged into the river.

Tlris probably accounts for the presence of grey

growth in the river at a distance of over a mile.

"In the case of Pickering also grey growth may
occasionally be seen for about half a mile below the

town, although the water at this point is compara-

tively pure. The impure liquids discharged into the

river at Malton are, however, of a kind common in

the case of small market towns, and the broad in-

ference is, we think, that the summer dilution of

a very strong sewage tn the extent of 1 in 400, with

a moderately rapid current velocity, is not quite

sufficient to prevent some objectionable signs of con-

tamination becoming noticeable. In winter, v hen the

normal dilution is something like 1 in 600 or 700, and
the temperature of the water low, such signs are only

to be found by close examination of the liver.

"If it is assumed that the limiting dilution for a

crude .sewage of the strength of Malton (170) is about
1 in 400. then for a sewage of average strength (100)

the limiting dilution should be about 1 in 233. This

latter figure, it will be seen, agrees fairly well with

that arrived at by calculation on the basis of a 4-0 c.c.

dissolved oxvgen content--viz., 1 in 160—the v ater

l)eing 5 ft. deep and the current velocity moderately
rapid

—

i.e.. under conditions very similar to those

which obtain at Malton. On the basis of a limiting

figure for river waters prescribing that not more tl'an

0'4 parts per 100,000 of dissolved oxygen sl'all lie

taken up in five days by a mixture of sewage liciuor

and river water, an average sewage of strength 100

would in the case of a river water taking i;p 0'2 parts

per 100,000 in five days require 173 dilutions. On
the basis of a limiting figure of 0'30, 347 dihitions

with a 20 water would be required."

LIMITING DILUTION FOR TANK LIQUOR.

"Only one example of the discharge of tank liquor

proper has been under observation, and in this case

the dilution was as high as 960 to 1 (St. Neot.s). Apart
from the deposition of mud, the only noticeable re-

sult of the discharge of this very strong tank liquor

(strength 120) was a very small quantity of grey algal

growth over a limited area.
" In the case of Barnold.swick, where an effluent of

such poor quality as practically to come under tlie

category of a tank liquor was diluted with only 10

times its own volume of river water, the stream was
badly fouled. Here tlie calculated strength of the
effluent was 45, and the river water took up. on the
average. 0'13 parts per 100,000 of dissolved oxygen
in five days. From this it may be calculated roughly
that a tank liquor of average strength (70) would
cause obvimis contamination with water taking up
0-20 parts of oxygen in five days if the dilution was
as low as 1 in 20.

"It will be observed that our data on tliis point are
limited, the reason being that we have been unable
to find other suitable instances of the discharge of

tank liquor into non-tidal reaches. We may there-
fore supplement them l)y reference to the Channel
experiments {cf. Part III., p. 188). In these ex-
periments mixtures of the well-elaritied Chorley pre-
cipitation liquor and town's water were allowed to
trickle down V-shaped wooden channels about 80 yds.
in length. The tank liquor had an average strength
of about 33, and took up about 5 parts of dissolved
oxygen in five days, while the diluting water gave
an average figure of 0-15 for dissolved oxygen taken
up in five days. Two degrees of dilution of the tank
liquor were tried—viz., 1 of tank liquor in 9 of water,
and 1 of tank liquor in 19 of water.
" The condition of botli channels was satisfactory

antil the warmest month—viz., August^of the year
during which the experiments were made (1910). At
this time the condition of the channel receivina- the
1 in 9 mixture might have been called bad. and that
of the channel receiving the 1 in 19' mixture doubt-
ful.

-

"The indication was that "more than- 19 volumes of

Cliorley town's water were required for 1 volume of

Chorley tank liquor in order to prevent noticeable

signs of contamination in the channel. Probably

the limiting dilution of the tank liquor with tliis

water might be taken as not less than 1 in 30. This
would be equivalent to a dilution of 1 in 09 for a

precipitation liquor of average strength (60), or a

dilution of 1 in 91 for a septic tank liquor of average

strength (80), with a diluting water which took up
0-20 part of dissolved oxygen in five days. As the

depth of water in the channel only averaged about

3 in., no dilutions based on rate of reoxygenation can

properly be compared with these figures. The nearest

figures are those given for the 2 ft. 6 in. depth, with

a six-hour mixing period and full oxygenation of the

water—viz., 1 in 340 for septic tank liquor and 1 in

170 for ijrecipitation liquor. On the basis cf the sug-

gested limiting figure of impurity for river waters
(0-40). the dilution, with a water taking up 0'20 parts

of dissolved oxygen in five days, should be 1 in 73

for a liquor of strength 60 and 1 in 98 for a liquor of

strength 80.
' The dilution figures for tank liquors thus agree

fairly well, but having regard to the scantiness of

our data we should be disposed to luit the safe dilu-

tion for a tank liquor of strength 70

—

i.e., of average
strength—at about 1 in 100."

THE DISCHARGE OF SEPTIC-TANK LIQUOR INTO RIVERS.

" .Although sewage undergoes some purification in a

septic tank, mainly by deposition of solids, it cloes

pot follow that septic tank treatment would neces-

suily tend to the amelioration of objectionable con-

ditions brought about by a discharge of sewage int/i

a river. There are formed in a septic tank deconi-

|)osition products, such as sulphuretted hydrogen,
.vhich take up dissolved oxygen from water rajjidly.

For this reason the improvement effected by the

treatment, so far as oxygen content of the river water
was concerned, might not be commensurate with the
expense involved in the eon.striiction of the septic

tank.
" If the septic tank were large in proportion to the

flow of sewage, and if it contained much putrid
slildge, the dissolved oxygen absorption in twenty-
four and forty-eight hours by the tank liquor issuing
from it might possibly be greater than that for the
sewage entering. In this case it would be better to

discharge screened sewage than septic tank liquor.

lUiless, by reason of the rapid flow or shallowness of

the river, the rate of reoxygenation of the water
immediately below the point of discharge was high
enough to counter-balance the rate of deoxygenation
of the water occasioned by the septic tank liquor.

" When septic tanks are cleaned out at fairly fre-

quent intervals (say every three months), however,
and when the rate of flow through the tanks is not
unduly prolonged, this form of treatment is beneficial

from the river point of view. In reducing the sus-

pended matter of the sewage by about 50 per cent,

and the total oxidisability by about 25 per cent, it

relieves the river of oxidising work and lessens the
chances of objectionalile conditions arising from the
deposition of suspended matter. A fixed limit for

the suspended matter allowable in septic tank
liquors would, we think, effectively prevent septic
tanks being used for long periods of time without
cleansing."

LIMITS OR STANDARDS OF IMPURITY FOE SEWAGE .\ND

TANK LIQUORS.

" It will be seen that both theory and observation
lead to the conclusion that the degree of dilution of

unpurified sewage liquors required to prevent notice-

able signs of contamination in a river depends mainly
on the oxygen-absorbing power of the liquor and of

the diluting water. A strong sewage requires a
larger and a weak sewage a lesser dilution than a
sewage of average strength. Further, the indications
are that it is the rate of absorption of oxygen by
the dissolved and suspended impurities of the sewage
during the first day or so after admixture that governs
its ability to cause nuisance, the solid matter which
it deposits being largely responsible for the fouling
of the river bed and for the further deoxygenation
of the water flowing above it.

" For determining, therefore, the intrinsic ability of
a sewage to produce nuisance, such sewage should
probably be subjected to the followinc tests at least:

(1) Suspended solids ; (2) rate of absorption of oxygen
by the paper filtered sample in, say, one. two and five

days; (3) rate of absorption of oxygen by the whole
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sample in, ?a.v, one, two and five clays. The samples

tested would' require to be drawn in dry weather,

according to rate of flow, and over a period of at

least seven consecutive days. This procedure would

have to be carried out for every sewage or sewage

liquor. Further, the river flow in dry weather would

have to be gauged and its average power of taking up

dissolved oxygen in five days determined. It is to

he noted that accurate adjustment on the above lines

of quantity of sewage to degree of dihition by river

water would, in practice, re.sult in the discharge of

the maximum quantity of sewage and sewage liqu<iv

into every river."

The wi-itei-s of the report, however, omit to state

that, conversely, no river would be allowed to re-

ceive more sewage or sewage liquor than it could

purify by natural processes, and that whore the

river wa.s insufficient for the purpose, as it would

be in the majority of cases, sewage disposal works

would have to pvirify the sewage to such a degree

as was required in order to prevent nuisance. This

becomes more clear in studying the section of the

report which deals with the limits of impurity for

sewage effluents and also in studying the Eighth

Report itself. The writers of the appendix do not

say that probably much unnecessary purification of

sewage could be avoided if their recommendations

were put into practice ; what they do say is that

—

" Probably much unnecessary pollution of rivers and

many difficulties of administration could he avoided

if certain 'limiting dilutions,' based upon what is

indicated for the strongest sewages and sewage

liquors, were made applicable to sewages and sewage

liquors of every kind. For example:—
If crude or screened sewage The dilution of the sewage

is to be discharged. by the river water in dry
summer weather mnst
reach or exceed .son

volumes to 1.

If sewage liciuor icu-. septic 'Vhe dilution of the tank
tank liquor or settled liquor by the river wate"
sewage) containing not
more than 15 parts per
100,000 of suspended matter
is to be discharged.

If well clarified sewage liquor 'I'lie dilution of the tank
(r.g., precipitation liquor) liquor by the river water
containing not more than in dry summer weather
6 parts per 100.000 of must reach or exceed l.V;

suspended matter is to be volumes to 1."

discharged.

Later it is recommended (hat for an rffhiail of

fair quality, taking up not more than 2 parts of

dissolved oxygen in 5 days, a dilution of not less

than 8 to 1 of clean water would be necessai-y, and

that a good effluent, taking up, say, 1 part of dis-

solved oxygen in five days, if discharged into a

clean stream would require four dilutions; luit. on

the other hand, a poor effluent taking up 1 jiai'ls

of oxygen would require sixteen dilutions.

•• The quality of the diluting water would also have

to be sjiecified. Probably this would be fixed at

about 0-20 part of dis.solved oxygen taken up from

water in five days, no lesser dilution being allowed

with water of greater purity. A water taking up 0-1

part of dissolved ox_,vgen in five days could not be

considered as giving any dilution, since it is itself

on the verge of causing nuisance; while a water

taking U]< O-.KI part must also be looked upon as of

very doubtful quality as a diluent for unimrified

sewage or sewage liquor. In the case of these latter

waters— I.e., waters taking up more than ll'20 jiart

of oxygen—we are of opinion that greater dilution

should not he required. Otherwi.se a town woidd be

lienalised for tlie faults of authorities higher up
stream."

GRIT SKTTLKMENT AND SCREENING HET'fiRK

DISCHARGE.
" Since local fouling of the river bed has occiurcd

in the case of every free outfall for sewage or storni

water that we have had experience of, and since the
same objectionable condition of river Ijed is common
not onl.v with sewage, hut with .sewage liquors and
effluents containing a good deal of suspended matter,
we think it is safe to conclude that greater or less

local fouling of river lied is liable to occm- at every
outfall, whether for sewage, tank liquor, or effluent.

" The discharge of crude sewage into rivers is al.so

liable to result in the noticeable presence in the
water of undisiutegrated pieces of ftecal matter,
garbage, soap, paper, corks, matches, Ac. notwith-
standing that the dilution afforded by the river

in dr.v summer weather
must reach or exceed r>00

volumes to 1,

water may be far greater than is necessary fin- the

prevention of dcoxygenation and nuisance from

smell.
" Though some signs of contamination will appear

at every outfall, whether for sewage, sewage liquor,

or effluent, it is essential that these signs should be

lessened to such an extent as to preclude the possi-

bility of their being objected to,

" The position of the outfall in relation to the river

flow l,rf. section 10, p, 173) is a matter of great im-

portance, hut, as regards crude sewage, settlement

of the grit and heavier particles of siispended matter
with efficient screening is almost equally important.
It would probably inflict hardship on a small town
if the provision of grit tanks and automatic or power-
driven screens of fine mesh were to be insisted on
for each of its several sewage outfalls, but that all

new outfalls should, where practicable, be con-

structed on these lines we think is very advisable.

The grit tanks 'should be in duplicate, and they
should be designed so that the rate of flow through
one of them should allow the mineral matters to

settle, while the bulk of the organic suspended
matters are carried forward to the river. Since the

(luestion of volume of sewage flow is of primary im-
portance with regard to the conditions under which
it should be discharged, it is mo.st desirable that the

works, where works exist, or, failing that, the tanks,
sho\ild be designed in such a way as to facilitate

accurate gauging and drawing of average samples.
In the cH.se of the discharge of sewage liquors or of

effluents, sampling chambers shoidd, we think, he
provided in every case as near the actual outfall as

questions of fall and other local conditions permit."

(To hr rnnrhulnl.)

QUERIES AND REPLIES.
Wa cannot unAertake to reply to any qveries vhicK art not accom-

panied by til* iBriter^s name and address. These are required at a
guarantee of good faith, and not for pullication. Sketches accorx-
rallying queries should he made separate, on ^hde paper, in plain
Vlacfc v\k lines. Lettering or figures should be hold and plain.

898. Syphoning Water Over Long Distances.—
"Beginner" writes: I should be uiuih obliged if you
would allow me, through the columns of Thk
SuRVFA'on, to ask some of my brother surveyors to

give me the benefit of their p.\|ierienre in syphoning
water over a long distauic. I want to bring water
from a spring on one side of a hill to empty into a

reservoir on the other side, the levels above sea and
the distances being prartirally as per accompanying
sketch. It would be an advantage if I could take

the spring at a level of, say, 180 ft. above sea level, as

it would be easier to build a small tank there than
at the o.TO ft. level, but if this will vnt leave sufTioienl

difference in head between the spring and the reser-

voir it must be started at the 5;lO ft. shown. (1) l!«

it a necessity and a guarantee of its better working
if there is a big difference in the heights on both
sides of the hill— '.''., between spring and discharging

level to reservoir? (2) What sort of a tank must be

made at A, where the water is taken from, and what
is the best provision to make at B—at the apex—if

any is required? (3) What size pipe would work best?

The discharge of the well is 3,2-iO gallons per twenty-

four hours, but by tapping the discharge from the

well lower down (owing to another one joining it)

the discharge is 17,000 gallons per twenty-four hours;

but I can only get a difference of about 20 ft. at

this point between inlet and outlet. (4) How is the

pipe to be charged >vith water, and when it gets

empty by lack of water or accident, which is the

easiest way to start working it again ? (.5) .Should thi>

above system be impracticable what other means can

be adopted other than pumping? Can it be nuidf

to work automatically in some way ? Or, if it must,

be pumped, which is the simplest method, and what

power would be required to work pump? I?cplies to

above would prove very interesting reading to all

concerned in public work.
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Practical Problems of Housing Reform.
By W. E. RILET, f.e.i.b.a., Superintending Architect to the London County Council.

At the University of Glasgow, on the 1st inst., Mr.

W. E. Kiley, f.r.i.b.a., superintending architect to the

London County Council, delivered the first of three

Chadwick Public Lectures dealing with "Practical

Problems of Housing Reform."
In the first Chadwick Lecture Mr. Eiley dealt with

xinhealthy areas, illustrating the subject by reference

to the housing operations carried out by the London
County Council, by wliom accommodation has been

provided for 55,577 persons, as against 45,562 persons

displaced. Mr. Riley briefly referred to housing legis-

lation, vvliich practically commenced when the late

Karl of Shaftesbury called public attention in 1851 to

tlie deplorable condition of dwellings inhabited by the

labouring classes throughout the country, followed by

the Torrens Acts of 1863 and 1879, and those for which
Viscount Cross was re-pon.sible in 1875 and 1879. The
principal Act dealing with the subject was passed in

1890, with later amendments. The lecturer traced the

cau-ses of overbuilding, wliich are frequently the re-

sult of the necessity for the labouring classes to live

near their work.
Mr. Riley referred to recent inquiries made in

London as to the necessity for certain classe.s of work-

men to live in immediate proximity to their employ-
ment, whether the rents they have to pay are excessive,

and what steps can be taken to remedy the evil. In

Bethnal Green 1,067 persons were found to be engaged
in 109 different forms of employment, and in the four

areas considered 21 to 40 per cent found it necessary

to live near their work. The average weekly rent of

single-room houses in tenement blocks varied from
3.S. 51d. to 5s. lid., and the rents of the two-room,

three-room and four-room houses ranged from 3s. 3d.

to 2.S. 5d. a room, the average being 2s. 9}d. a room.
Mr. Riley mentioned a case at Windsor-court in

which a woman refused to leave an insanitary and
overcrowded tenement of two rooms, although better

accommodation was offered on one of the county coun-
cil e.states. The result of the council's inquiries was
that the rents for working-class acconnnodation in the

districts affected are high, and as a considerable pro-

portion of the workers belong to the classes of labour
which receive the smallest remuneration, the rents are

particularly high in proportion to the v.'ages i-cceived.

As to whether the municipality can house at lower
rates, the lecturer pointed out that the rents charged
are those which are only possible after the sites have
been written down to their housing value. For ex-

ample, the actual cost uf the site of the Bourne estate

was £201,0<W. This was written down, for housing pur-

poses, to £44,00<J, the difference of £157,000 being
equivalent to £103 per room. The rents now charged
are consequently only sufficient to meet about 55 per
cent of the total cost of site and dwellings. On finan-

cial grounds it is practically impossible to provide
housing accommodation in the central districts at

rents appreciably lower than the rents ruling in the
neighbourhood unless further charges are |)laccd on
the rates, and tlie remedy appears to be cheap and
rapid transit to suburban areas.

Mr. Riley outlined the duties placed on authorities

by Part I. of the Act of 1890, under which ))roceedings

are initiated by representation from a medical officer

of lieallh, and a scheme is eventually allowed by the
Local Government Board. The .scheme must provide
for the demolition of the old houses, and the provision
in .suitable dwellings of accommodation for the dis-

placed persons of the working class. The dwellings
must be on the area or in its vicinity. The scheme
may also provide for widening or closing existing
thoroughfares, and for the construction of new roads.
The lecturer illustrated the procedure by a descrip-

tion of tlie Boundary-street scheme, in which a huge
slum, 15 acres in extent, was reconstructed by the
London County Council. Mr. Kiley showed by slides
how the area has been laid out, with an avenue 60 ft.

wide, leading to a central open space from whicli tree-

planted streets, 00 ft. in width, radiate. Twenty-three
blocks of tenement dwellings were erected, and 5,524
persons were rehoused, or only 195 less than the
number displaced, and 824 more than the scheme re-

quired. Mr. Riley referred to the Boundary-street
scheme as a pioneer effort to improve upon the tene-
ment accommodation already provided, and described
the various stages in the evolution of the latest design
for this class of dwelling. Mr. Riley referred to a

scheme at Nightingale-street, St. Marylebone, where
an area had been reconstructed by the local authority

and the owner acting in co-operation, and also de-

scribed what is the largest clearance ever embarked
upon under the .\ct—viz., the scheme dealing with
Tabard-street and Grotto-place, Bermondsey and
Southwark. The area has a total extent of 17 acres,

the number of persons of the working class affected

being 4,552. It has been decided that the central por-

tion of the area, or about 5 acres, shall be laid out

as a public open space, and the requisite rehousing
accommodation shall be provided in five-storey bal-

cony block dwellings overlooking the open space, with
as many cottages as can conveniently be erected. The
total nett cost of the scheme is estimated at £.389,000.

CLEAEING UMHEALIHY AREAS.

In the second lecture, delivered at the City

Chambers, Glasgow, Mr. Riley dealt with unhealthy
houses, improvement schemes, and common lodging-

houses. He referred to housing operations under
Part II. of the Housing Act, 1890, under which autho-

rities may undertake schemes for clearing unhealthy

areas which are too small to be of general import-

ance, and to the duty of inspection of dwelling-

houses. He mentioned the difference in expert

opinion as to the comparative utility of proceeding

under Part I. for the clearance of an insanitary

area, or under Part II. (sec. 38) for the removal of

buildings which ob.struct the light and air to adjacent

dwellings.

.\dvocates of Part I. contend that nothing but an
improvement scheme can effectually remedy the con-

ditions in a particular area, and that the demolition

or repair of isolated obsiructivo buildings only pro-

duces a patchwork result and aggravates insanitary

conditions elsewhere. London and Liverpool were

quoted as examples of the benefits conferred by
Part I. procedure. On the other hand, supporters of

Part II. point to the heavy expense involved in

Part I. operations ; to the experience that the popu-

lation displaced does not return to the new houses,

and that by dealing with individual houses only bad
property is repaired or demolished.
The lecturer was of opinion that whether Part I.

or Part II. shall be applied to any particular area

must always be a problem for determination accord-

ing to the si)ecial circumstances of each locality.

He illustrated the difficulty by reference to a case

recently under consideration in London at Brady-
street, Bethnal Green, where the local authorfly sug-

gested dealing with an area of about 7 acres under
Part I. The central authority, however, proposed

that the local authority should proceed under
Part II., and has postponed a final decision until

the exact form of foreshadowed legislation is seen.

Mr. Riley illustrated by slides the work accom-
plished in Birmingham under Part II. The example
of a small clearance scheme under Part II. at Mill-

lane, Deptford, was given, particularly as it in-

cluded the provision of a common lodging-house for

men. Mr. Riley described the principle adopted in

regulating the finance of municipal schemes in

London. The rents charged are not to exceed those

ruling in the neighbourhood, and are so fixed that,

after providing for all outgoings, interest and sink-

ing fund charges, there shall be no charge on the

county rate. The commercial value of s'tes in central

areas is written down to a housing value, and as an
example the lecturer stated that the cost of a three-

room cottage at Tooting, a suburban district, was
estimated at £263 10s., and the actual cost of a three-

room tenement on an estato in the central area of

Holborn was about £760, the land alone costing

£454. A family of six could thus be housed at

Tooting for abovit five-eighths of the cost of the land
alone in the central area. Mr. E'ley described the
development of the Bourne estate by the erection of

twelve block dwellings containing 764 tenements for

the accommodation of 3,902 persons. A description

was also given of the Millbank estate, which has been
laid out on the site of ISIillbank prison, and accom-
modates 4,430 iiersons in seventeen blocks of

dwellings.

VOLUNTARY MUNICIPAL HOUSING IN LONDON.
In his third lecture, delivered at Glasgow Univer-



588 THE SURVEYOR AND MUNICIPAL October 17, 1913.

sity, ilr. Riley dealt- with inunicipiil housing accom-
modation in London provided voluntarily, and not

in order to comply with statutory obligations.

Estates have been purchased on the outskirts of

the county where land has a low value and cheap
and rapid travelling facilities exist, and there cot-

tages have been erected.

The lecturer pointed out that an essential differ-

ence in those operations is that they must be self-

supporting, the cost of land being taken into account
at purchase price, and the scheme must show finan-

cial equilibrium after bearing all charges. Mr. Riley

showed a diagram indicating the proportion of the

average rent per room which is available for the

buildings and plans. Thus at Tooting, out of an
average rent per room of 2s. 5d., the capitalised value
of only lljd. is available for buildings and plans,

the remainder going in rates, taxes, repairs, water
supply, insurance, management and sinking fund.
Mr. Riley pointed out that the conditions in London

are more or less characteristic of other large towns,
the population in the central areas tending to become
stationary, or even to diminish, and rapidly to in-

crease in the suburban districts to which cheap and
easy access is possible. He illustrated the relative

cost of living in the central as against the suburban
districts in London by two tables. In the first, the
rent of a three-roomed house in new dwellings in a
central area was compared with the rent of a three-
roomed house in a suburban district plus one work-
man's return railway fare. A workman in Bethnal
Green would save Is. 5d. per week in rent by living
U miles outside the coimty boundary at Tottenham,
but it would cost a workman at Westminster 9d. per
week more to live at Croydon. The second table
allowed a tramway fare of Is. per week, and a saving
in rent by living in a suburban rather than a central
district is almost invariable. The attractions of air

space and pleasant surroundings can therefore be
secured at practically no extra cost for rent, or even
in the majority of cases with some reduction of ex-
pense. It must be borne in mind that the saving
would take place only when one railway or tram
fare is necessary.
Mr. Riley stated that there could be no question

as to the hygienic superiority and greater attractive-
ness of housing the worker in a cottage with pleasant
surroundings rather than in tenements in the central
district. He referred to the passing of the Town
Planning Act as a distinct step in the direction of
a solution of the problem, as well as an attempt to
check the unordered growth of cities. The Act pro-
vides not only for the proper design of streets, but
also for the limitation of the number of houses and
the provision of adequate light and air, and denies
the right to overcrowd large masses of population.
Mr. Riley mentioned the work alreadv accom-

plished at Hampstead. Letchworth, Port 'Sunlight,
Bournville, and other places, and gave particulars
of the development of cottage estates in London by
the county council. The first was at Tooting, and
comprised 38J acres in extent. Its development has
been completed, and 1,129 cottages erected, accom-
modating nearly 9,000 persons. The first estate
bought outside the county was at Norbury, where
about 30 acres were acquired, and accommodation
has already been provided for 3,482 persons in 472
cottages. Further acconniiodation will be provided
for 2,019 persons in 290 cottages and two shops. The
largest estate purchased by the county council for
housing purposes was at White Hart-lane. Totten-
ham, where 226 acres were bought at the rate of £400
per acre. Owing to difficulties in development, con-
sent has been obtained for the sale of the northern
portion, but the southern part is being laiilt on,
and accommodation has been provided for 6,835
persons.
Mr. Riley stated that Parlamentary sanction

has been obtained to an experiment on part
of the estate by laying it out a? a garden suburb.
It has been thought that it would be to the advan-
tage of the district if a proportion of better-class
houses could be erected, and this will be done under
the garden suburb scheme. The estate last purchased
by the council comprised about 54 acres at Hammer-
smith, and development is now proceeding.
Mr. Riley illustrated the lecture bv photographic

slides (many of which had been photographed in
natural colours) of the cottages. The lecturer also
referred to the question of whether the cost of con-
struction can be cheapened, either by the employ-

ment of new materials or by a reduction in the

standard of construction or design. Mr, Riley ex-

pressed the opinion that any such reduction should
be very seriously considered before it is made, and
referred to the recent report of the Departmental
Committee appointed by the Board of Agriculture to

consider small holdings as bearing on the subject.

Mr. Riley concluded by giving statistics of the ex-

tent of municipal housing operations in London.

WAKEFIELD SEWAGE DISPOSAL SCHEME.

THE NEW WORKS OPENED.

On the occasion recently of the formal opening of

the new works at Calder Vale in connection with the
remodelled scheme for the disposal of the sewage of

Wakefield, the borough engineer, Mr. J. P. Wakeford,
who designed the scheme, in the course of a statement
said that one of the problems he had to deal with in

the remodelling of these works was that of sludge dis-

posal, as complaints of bad smells from the works
had become verj' frequent. He believed the method
adopted—that of trenching—was the cheapest known,
costing less than 5d. a ton against 2s., at the very
least, by pressing, and it was even then doubtful
whether the farmers would fetch the material without
a payment of about 6d. per ton. At the present rate

of production he estimated that the 21 acres reserved
for sludge trenching was rising by the sludge deposited
at the rate of 2 in. per annum, which would give a life

of twenty-one years before the land was raised to the
height of the tanks. It was noteworthy that, since
adopting this method of pumping into trenches, there
had been no complaints of smell. The dry-weather
flow was estimated at 2,000,000 gallons per day, and
the Local Government Board insisted on three times
this amount (6,000,000) being treated on the filter, and
the difference up to five times (4,000,000) on storm
beds. The treatment adopted was rendered necessary
by reason of the large amount of trade waste—equal,
approximately, to 60 per cent of the dry-weather flow.

The new work, which included the remodelling of

the old, comprised the following : (1) Alterations to

existing detritus tanks
; (2) provision of two electrically

driven pumps giving a total pumping capacity of

16,500.000 gallons per day; (3) erection of lime-house
provided with two mixers and necessary pumping
arrangements

; (4) ferric-sulphate house ". ith leaded
vats ; (5) two meter houses with Lea recorders fixed

;

(6) an increase of the tank capacity to about eighteen
hours' dry-weather flow; (7) percolating filters, 3i acres,

depth 6 ft., with the necessary conduits, channels,
syphons, &c. ; (8) humus tanks, total capacity three
hours' dry-weather flow ; (9) two storm beds.

It was stated that the total cost of the sewering and
sewage disposal works was £106,454, and that the cor-

poration had been advised with respect to the scheme
by the late INIr. George Chatterton, of Westminster,
and Dr. Fowler, of Manchester. The contractor was
Mr. Ben Firth.

TRADE CATALOGUES.

Messrs. George Wright, Limited, Burton Weir,
Rotherham, have issued a special catalogue illustrat-

ing 300 types of the interior grates which form a
section of their numerous productions. In recom-
mending this to the notice of our readers we may
take the opportunity of mentioning that the firm

intend to publish similar catalogues dealing with
other branches of their work, including mantel
registers, dog-grates, hob-grates and registers.

We have received a copy of the latest catalogue of

the British Steel Piling Company, Dock House.
Billiter-street, London, B.C. This volume has been
issued with a view to giving the fullest information
regarding the firm's steel sheet piling .and pile-

driving equipment. What will be of particular in-

terest to engineers will be the very useful information
in regard to the design of dams, while for engineers
abroad great care has been taken to give the ship-

ping weights and measurements for various items
with a very comprehensive half-word cable code.

Town Planning Schemes.—A conference of local

authorities and landowners was held on Monday in

connection with the town planning .scheme that is

being promoted at York. •



OcTOBEa 17, 1913. AND COUNTY ENGINEER. 589

Office Conversations.
MORE OR LESS IMAGINARY.

lCoatrlbuted.2

XXIII.—A Rise in Salary.

Just give me a hand with tliese papers. Miss Bruce,

will you, please ! Wonder why I keep them all ?

Yes, and so do I very often. No use ? No, I won't

go as far as that, but there's certainly a jolly sight

too much lumber here. The job is to know what to

keep and what to throw away. I started a system
of filing and classification once. Used to go care-

fully through all the journals I received and cut out

articles, papers read, and that kind of thing. Then
I'd put them into jackets and number them and
index them, and I don't know what. Why did I

discontinue ? For a very simple reason. I only r&-

ferred to my bundles twice in five years, and then
the very articles I wanted weren't there. One I'd

lent to a friend. The other ? Oh, I suppose it never
was there. Must have missed cutting it out, I

think. But if they were no use indexed and
arranged, why do I keep them now when they are all

anyhow ? A very pertinent question. Miss Bruce, and
tlie only answer I can give is because I have a love

of hoarding.
« * * *

I suppose you haven't read Thoreau, Miss Bruce ?

No .' Then you've missed a real treat. Get his
" Walden," and read what he has to say on the vice

of hoarding and accumulation. Of course, he goes a

bit too far, but that's only natural in an author,
V. ho's nothing if not original. Couldn't I have a

good clear out one day ? There speaks woman.
iHave a clear out. Miss Bruce ? No, no—that can't be
done. It may be rubbish, I allow, and utterly use-
less, but I couldn't bear to part with it. You with
your feminine mind can't, I suppose, conceive the
love of a man for bundles of papers. Why, I knew
an editor once who had a room full of what are
called " exchanges "—other people's journals sent in

exchange for yours. Would you believe. Miss Bruce,
that it took two youths two solid days every week to

keep this roomful of rubbish tidy ? And when the
proprietors decided to let the room—regarding it as
a vacant apartment—that editor was as keenly upset
as if he'd lost a houseful of dear relations. It took
him months to recover from the shock, I'm told, and,
indeed, he's never been the same man since.

* * » *

No, let it grow. When all the shelves are full the
floor '11 remain, so we needn't trouble about being
overcrowded for some 5'ears. Now look at that
bundle. The •Survri/on' Ii'egisftr for tiie last six J'ears,

complete, with indexes and everything else. Every
number with twelve pages of text and ninety-six or
thereabouts of advertisements. But why not tear out
the advertisements ? No, Miss Bruce, it's my firm
resolve to preserve the lot or die in the attempt.
The advertisements can't be of any use ? I agree, but
—don't pursue that phase of the subject; it's painful
to me. Perhaps you'd be surprised to hear that the
text is just as worthless. There're a few paragraphs
here and there which may or may not be original.
The remainder is simply filled up with papers read
before various bodies, and the papers are usually of
the statistical type and severely local. Just a run-
ning record, you know, of the number of square yards
of paving in the streets, and the number of pints of
water at the waterworks, and so on. And the beauty
of it is, too, that all these papers are in nearly all

the journals you see stacked in that corner there.
Oh, it's a beautiful system. A man reads a paper
and it's reproduced in twenty journals, and goes to
the uttermost parts of the earth. I really do think
that authors should pay for such cheap publicity.
Of course, with a really good paper, with some
original notes in it, that's different altogether. But
we don't get many of those!

• * * *

What's that pile so carefully stacked there and so
neatly arranged ? Oh, that's the one paper that I
do refer to very often. Different to the others, then ?

Oh, quite. It has a number of good original articles
every week. As a matter of fact I have it bound,
only I've been neglectful of late. By the by, you

might write to the publisher and order covers for

the last four—or is it five ?—you could look and see

—

of the volumes. I'm off at four o'clock to-day, so

you'll let me have my letters early, won't you. Yes,
that's all, thank you. Something you want to say to

me .' Won't take long, I hope, because I'm just
going out. Come into my room. We can't stand
talking much longer among this lumber. You see
I use the right word. Lumber ! And it is lumber.
I only wish I had the pluck to get rid of it. You'll
do it for me while I'm away for my holidays .' Don't,
Miss Bruce, it doesn't bear thinking about. My
return would be worse than an appointment with the
dentist.

* * » »

Sit down. Miss Bruce, and tell me how much you
expect. How much .' Yes ; you're going to apply
through me for a rise in salary. How did I guess it ?

It's not a question of guessing; it's a certainty. I've
felt just the same as you do, and similar feelings pro-
duce similar symptoms. Let me see, you are getting
twenty-five now. Twenty-three .' I really thought
it was twenty-five ; and you expect You don't ask
for anything definite ? Take my advice and always
make up your mind in these matters. Settle what you
want, and then double it, and you'll receive exactly
half of the first sum. You'll ask thirty, then ? Surely
you are worth it ? My dear Miss Bruce—you'll excuse
me, won't you, but that's a customary form of speech
on these occasions—if we all had what we are worth
what a different world it would be. I don't deny for
one moment that you're worth it, but will you get it .'

You ought to ? Precisely; but we none of us get our
deserts in this world, except the poor devils who are
sent to hard labour. They don't always deserve it .'

Oh, yes, they do—we all do—only they gel it, that's the
difference. Well, I'll put the matter before the council
and see what they have to say. I'll do my best ? Of
course I will. Only too pleased. You're well worth
what you ask, and I wish you success. One thing
I'd im.press upon you. Don't let the staff know you're
asking. Why not ? Why, because these things spread
like an epidemic. Every man jack '11 be inoculated
with the virus, and if I have to ask for all, no one '11

be any better off. You'll bear that in mind ? Right.
And now I must go, and don't forget about my letters.

* * * #

Come in. Miss Bruce. Back at last, and a bit late
as usual. Met Harlem on the way and he stopped me
to ask forty questions about the house he's building.
A pretty place it '11 be, too, when he's finished. A
man's a fool who builds his own house when there're
plenty of architects hunting round for a job. Letters
done ? Then I'll just sign them and be off. Captious
is spelt with a "t," Miss Bruce, and not with a "c."
A slip ? Yes, I suppose you know better. I'll just
alter it. Hum—I'm afraid you'll have to type this
again. To-morrow '11 do—it's not important. You see,
everyone's practically "esquire" now. The old dis-
tinctions have gone. Of course, you wouldn't address
a roadman as "esquire," or a builder who was doing
work for you. They're about the only exceptions left.

Only a greengrocer ? Yes ; but the letter's going to

his villa! He's off his round then. Eh, what d'you
say ? Not going to trouble about your rise ? Why,
whatever's made you change your mind so quickly ?

You'd sooner not tell me ? Come, that's hardly fair.

When I left the office a couple of hours ago it was
all arranged. I was to ask for you. And now, without
apparent rhyme or reason, you've decided to let it

go. I'll think you stupid? Very likely; I do think
you are, as a matter of fact. I'll be put out ? I don't
see why. You're the loser, not I. Come, what's the
reason .'

* * » «

The chairman ? What can he have to do with it.

Miss Bruce, at this stage ? Why, he can't know
You told him ? Asked his assistance ? Now really.
Miss Bruce, you have been silly. No, you needn't tell

me ; I can guess his reply. Something like this, wasn't
it ?—" I really wouldn't ask yet. Miss Bruce. Wait a
while, and leave the matter in my hands. We're really
overstaffed as things are, and I'm sure the council 'd

refuse it if it was put to them now. I quite agree that
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you ought to have it, and I'd be the first to voti;

"for it, but Be advised. Miss Bruee, and slielve

your application until after the recess. Then mention

it again to me." Almost exactly what he said ? 1

thoueht so. And now you're to wait another three

months at least. When you've had my experience of

councils. Miss Bruce, you'll know better how to deal

with them. 1 could have told you you'd have been

put off like this. I'm sure the council would have

granted the application backed by my report.

« » « *

Why did Mr. Manion advi.^^e your waiting tlieu :-

For one very simple reason. If the rise came through

me, he'd lose the credit of getting it. Ask for it

through him, and you'll be expected to be grateful to

him all your days. Why keep you waiting then ?

Why, to make the rise appear all the more when you
do get it. People prize most what's difficult to olitain.

Mr. Marrion knows that. He's a good fellow, and
sound as a bell, but he has his little vanities, and he

likes to feel that he's the man in everything. It's

really a pity you asked liini. You'd much better have
followed ray advice—to say nothing. I only warned
you about the staff ? Yes, I believe you're right; but,

of course, I never thought of the chairman. He led

you on to it ? Showed interest in your work ? Asked
your present salary ? Hum—that's a way they have.

You'll follow my advice next time ? Do; and put not
your trust in a chairman. As a man he may be beyond
suspicion; as the head of an official body he must
always be viewed with a certain amount of suspicion.

We'll see what happens in three months' time. Per-

sonally, I hae my deots.

SOME REGENT PUBLICATIONS.^

Catskill Water Supply of New Yokk Citv. By
Lazarus White. Price 25s. 6d. nett. New York:
John Wiley & Sons.

Next to the Panama Canal, the greatest engineering
enterprise that is now going on in America is the con-

struction of the new Catskill water supiily of New York
City. This work, which began actively in 1908, is now
approaching completion. Nearly nine-tenths of the
construction has already been accomplished. The
book here reviewed gives the history of the project
from its inception, and a very comprehensive descrip-
tion of the location, the sub-surface investigations and
the construction of the works. It was written by one
of the division engineers who has been on the work
from the beginning, and who has thus had an oppor-
tunity of familiarising himself with the entire project.

He has also had the hearty co-operation of the entire
engineering force headed bv the chief enaineer, jNIr.

J. Waldo Smith.
The first chapter of the book covers the history of

the New York waterworks from 1613, wlien the lirst

.supply was built, to the completion of the present
Croton supply. It also describes the investigations
made by the Merchants' Association and Mr. John R.
Freeman, and the Commission on Additional Water
Supply, which reported in 1904. The second chapter
describes the organisation of tlie present Board of
Water Supply and the engineering force engaged.
This organisation is a remarkable one. not only for
the large number of engineers employed, ))ut for the
personnel of the department engineers and division
engineers. At one time, when the work was progress-
ing at its maximum rate, the engineering force in-
cluded more than 1,300 men.
Chapter III. describes the location of the Catskill

aqueduct, which is more than 100 miles in length, and
has a capacity of 500,ono,0:X) gallons per dav, this
capacity being nearly double tha\ of the present Croton
aqueduct. The author states that although the
Catskill aqueduct has nearly twice the capacity of the
Croton aqueduct, its cost per linear foot will he onlv
10 per cent greater. This economy resulted from the
use of a cut-and-cover aqueduct and pressur:^ tunnel
instead of the grade tunnel which was largely used
on the Croton aqueduct. It is interesting to observe
also that, although the Catskill supply is much farther
from New York than the Croton svstem, the cost per
1,000,000 gallons of the water delivered in New York
will be about the same for the new supply as for the
old. One of the interesting discussions in this chapter
IS the use of cost curves to determine which tvpe of
c-onstruetion should be used.

• Any of the pubUcuHoiis revieweil, or referred to as received.
« ill be forwarde,! hy the St. Bride's Press, Limited, on receiptor
published pnoc.
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Chapter IV. describes the borings and sub-surface

investigations tliat were made under the general direc-

tion of the consulting geologist. Dr. Charles P. Berkey.
of Ccdumbia University. These geological studies were
of very great importance, and are believed to have
re.-iulted in great economies of location. Many data
are given in regard to tlie efficiency and co.st of the

ihamond drill borings. The mo.st important single

problem that the geologists luul to solve was that of

the crossing of the Hudson River. Inclined borings

Were made from each side of the river at Storm King,
which resulted in fixing the elevation of the crossing

at a depth of 1,100 ft. below the surface of the water.

This gave a cover of 200 ft. of solid rock over the

tunnel.
Chapter VI. de.scribcs the design and constnutiini

(i! the Ashokaii dams and reservoirs. Esijecially in-

ti-restiui;- to the engineers are the descriptions of the

jui'liniinary work and the design of the Olive Bridge
nias.iiny dam, which is constructed of Cyclopean
masonry, and embodies many interesting details of

e.xpansion joints and inspection wells. The construc-
tion of this dam, and al.so of the various dykes, has
involved inas.sive work. One of the interesting details

iif the design is that of the gates at the head works
d.s'gned to operate lunler great pressure. Ou the

akivice of Messrs. Hazen & Fuller the stripping of soil

from these reservoirs was omitted.

Chapter VII. treats of the construction of the Esopus
cwt-and-cover aqueduct. The details of this chapter
roiisist of the description of the various contracts, and
of the various plants used by the contractors iu con-
structions.

One of the most difficult parts of the work was the
construction of the Rondout pressure tunnel, which
is described in Cliapter VIII. In the construction of

this tunnel large quantities of water were met with,

and had to be I'umped. The method of reducing leak-

age through grouting was an interesting and successful

expedient. "Chapters IX., X., XL, XII., XIV. and
X'V'. are devoted to other portions of the aqueduct line,

and Chapter XIII. to the steel pipe lines, of wdiich

there were several. These steel syphons, some of them
10 ft. in diameter, and in one case under a maximum
head of 360 ft., were of interesting design, and the

methods used for protecting the steel against corrosion
by concreting the pipes inside and out are discussed
at length.

Chapter XVI. describes the Keiisieo dam, and
Chapters XVII. and XVIII. describe the aqueduct
passing through White Plains and the Hill View reser-

voir, which is to be the new distributing reservoir of

the city.

One of the most unique features about this entire
prnject is the city tunnel, which is to pass beneath
th<; city of New York at depths of 250 ft. to 700 ft. below
tlie streets, serving as the main distributor of the water
to the con.sumers. This tunnel is to extend under the
East River, through Brooklyn and underneath the
harbour to Staten Island. It will have a diameter
varying from lift, to 15ft., and will take the place
of thirty-two 48-in. pipes which it would have been
necessary to have laid to obtain equal capacity. The
general design and details of the construction of this
city tunnel are given in Chapters XIX. and XX.
The book concludes with a list of the various con-

1

1

acts that have been let, and an excellent bibliography
of the many articles that have been thus far published
on this great jiroject.

It is seldom that a book describing engineering
\vorks is written during the construction of the work,
and no engineer can read Mr. White's descriptions
without realising that there is a freshness about them
that can only come from one who has seen the work
grow under his eye. The arrangement of the book into
paragraphs with frequent side-headings is excellent,
and numerous photograplis and diagrams serve to

bring the entire project vividly before the mind of the
reader.

Underokoi ND Watek for Commercial Purposes.
By Dr. Frank L. Rector. Price 4s. 6d. nett. New-
York : John Wiley & Sons.

The author of this book is the bacteriologist of the
Great Bear Spring Company in New York. The volume
does not pretend to give an elaborate treatment of the
subject, but rather a cursory glance at the general pro-
blem of obtaining water from the ground by sjuings
and wells. The various chapters bear the following
titles: Source of Water; Ground Water; Distribution
and Properties of Water; Springs; Wells; Vs'atershed ;

Mineral Water; Chemical Kxamiuation ; Bacterio-
logical Examination; Microscopical Examination.
The treatment of this subject is one that will give
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Uie reader a general idea of tlie problem of securini;

drinking-water supplies from the ground, bid the boolv

is not one for the waterworks spe<^ialist wlio desires

details.

It mav interest tlie rea<ler (o learn lliat tb.- Vabi,'

(.f tlie mineral waters sold in the United States m IDil

was nearly $7,IHl(l.(KMI, and that tlie condiined output

«as U4.tH)li,(HH) gallons, the average cost nf the water,

tlierefore. being somelbing over 10 oenis per gallon.

The autlKir slates in the preface: "Tlie urban popu-

lation will be eompelled more and more in the future

to look to sources other than the public supply lor

water for drinking and domestic u.se." Those who
have followed the wonderful progress made in the piiri-

lication of water dnrinu recent years will be inclined

to question thi.s statement. The book concludes with

a bibliography of the subject of ground water, luo-t of

the refej'ences given being friMu works publish. 'd in

the United States.

IClkmknts ok W.iTKii liA( TiiKioi.oov. By S. V. Pres-

cott and V. 10. A. Winslow. Third edition. Price

7s. Gd. nett. -New York: .John Wiley & Sons.

Pre.scott and Winslow's Water Bacteriology is the

best known book on the subject in America. :ind it

may al.so be added that It is the best book. This

third edition has been entirely rewritten and very

much enlarged. The authors state that the revision

has been made necessary by the newer ideas on the

effect of temperature upon the viability of bacteria

in water, the new methods of isolation of specific

pathogenic organisms, and the recent recommenda-
tions of the Committee on Standard Methods of

Water Analysis of tlie American Public Health
.\ssociation. The authors do not approve of the

recent recommendation of this committee to reidace

the 20 deg. gelatine count by the 37 deg. agar count.

This recommendation has received unfavourable

comment at the hands of many American bacteri-

ologists, and has resulted in producing an iinfortmuite

condition of confusion. The authors hold that both

the 20 deg. gelatine count and the 37 deg. agar count

should be used, and this idea was approved by the

Laboratory Section of the American Public Health
Association in 1912.

The autliors also take issue with the Standard
Methods Committee on the subject of the test for

B. coli. The discussion is too long to be referred to

in this review, hut it is one of great interest and
importance to every bacteriologist and sanitary engi-

neer, and should be carefully studied. In general,
it may be said that the authors hold that fermenta-
tion of lactose broth, or lactose bile, may be regarded
:is a sufficient working test for organisms of intes-

tinal origin. If this action be sustained it will

greatly simplify the routine procedure in the exam-
ination of water. The work of the English liacteri-

ologists is discussed at length, particularly that of

Houston in London and Clemesha in India.

A new chapter has been added to the book on the
bacteriological examination of shell-fi.sh, and it in-

cludes the recommendation of the Committee on
Standard Methods for the Bacteriological Examina-
tion of Shell-fish of the American Public Health
.Vssociation. The appendix describes the preiiaration
of culture media, and includes an extra list of

references.

A Trkatise on Woodkn Thestle Bridoes and tukik
Concrete Substitutes. Fourth Edition. Bv
Woleott C. Foster. Price 21s. nett. London":
Chapman & Hall, Limited.

This work, which is based upon the present practice
of American railroads, contains a complete account of
modern practice in trestle bridge work as legards botli

construction and materials. The great extent to which
timber trestling has been adopted in America is one
of the principal factors in the economy of con.struction
and rapidity of completion which have been charac-
teristic of railway work in that country. It is not
surprising, therefore, that British engineers who may
be interested in timber trestling should turn for guid-
ance to those who, by reason of extensive experience,
have the most trustworthy and up-to-date knowledge
of the subject. Mr. Foster's work has been prepared
with the practical co-operation of many of the leading
railway engineers of America. The first of the thiec
parts into which it is divided deals in detail with tlie

various component parts of trestle work, the work of
erection, materials and preservation. Part II. con-
tains upwards of eiglity plates illustrating actual ex-
amples of work in practice, together with brief de.scrip-
tiojis. The third part consists of an exhaustive biblio-

graphy. In this new edition new matter has been
ailded to every chapter. Varioils standards and rules

of practice adopted by different engineering associa-

tions have been included in their proper places, and
tud new chapters, one giving a short outline of timber
preservation and one on concrete trestles, have been
added to the book. The i)lates in Part li. have been
ne;irly iloubled in number, and include many examples
of the latest practice, especially for heavy traffic.

Part III., too, is entirely new. As a jiractical and
exhaustive treatise on a specialised subject Mr.
Foster's book is commended to tho.se engineers who
;ire interested in the matters with which it deals.

" Fowey, the Troy Town of ' Q.' with its Surrjund-
ings," " Liskeard and Looe. with their Surroundings,"

and ' Bath Abbey: Its History and Architecture" are

the titles of the three latest Homeland sixjienny hand-
books. The two first-named are by Mr. Arthur Henry
.Anderson, the author of a long list of Homeland Asso-

ciation iiublications. the third being the work of Mr.
lulwin Morcombe Hick, Lic.R.t.u.A. All are admirable

little productions, and should do mnch to add to the

iMijoyment of a holiday in the districts mentioned.

—

In addition to the foregoing we have to acknowledge
copies of the official guides—piddisheil by the Health
Resorts Association—of Sandown, Veiituor ami Sea-

view and St. Helens, Isle of Wight.

ELECTRICAL STERILISATION OF WATER.

AN AMERICAN APPARATUS.

A new electrical water steriliser is described in a

recent issue of the Kinjinri-iiHg Keuord of New York.

This is a direct-current sterilising machine, for which

it is claimed that it wUl remove colour from the

water, and that it will destroy and remove all vege-

table matter and pathogenic germs, leaving the water

bright, sparkling and full of oxygen. It is to be

noted that the electrical process is followed by

settlement and double filtration, so that the process

is not entirely electrical.

In this particular apparatus the water passes first

through an electrode box consisting of a series of

|iure iron plates separated by margimil insulating

gaskets. These plates are perforated at alternate

ends, so that the water passes through the holes and
between tlie plates through the whole series, and is

exposed in a film to the surfaces of the plates in

succession. Electric connections are so arranged that

the entire .series of water films is in the circuit at

the same time. The effect of the current passing

through these films of water is partly t« dissociate

the hydrogen and oxygen of which the water is com-

I)Osed, and at the same time to throw off hydroxide
from the pure iron plates. The o.xygen in its present

form permeates the entire water body, and by oxida-

tion is said to assist in destroying all animal and
vegetable life in the water. The iron hydroxide sur-

rounds the matter in suspension, forming a sponge-

like mass. The water then passes from this elec-

trode box into a settling chamber, where the heavier

matters settle. Thence it passes to a filter, through

which it flows to a second filter, after which it is

ready for consumption. There are special arrange-

ments for preventing clogging of the filters and for

cleaning.

The machine works with a direct current of from
HO to 220 volts, and the electrode box is arranged to

take any number of plates, the voltage lietween the

plates being regulated by the number of plates put

in series.

The machine is controlled by the Electric W'ater

Sterilising Company of Scottdale, Pennsylvania, and
is said to be an improvement made by Mr. H. B.

Hartman over his patents of 1909 and 1910.

City of London Improvement.—At their meeting
on Tuesday the London County Council decided to

make a contribution of one-half, not exceeding £77,500,

of the nett co.st of the widening of St. Martin's-le Grand
and Gre-sham-street adjoining the site of the old

General Post Office and "Sweeting's Corner" of

Cbeapside. Owing to the increased traffic which will

be created by the new St. Paul's Bridge, tlie City Co,-

poratiori have decided to widen St. Martin'.s-le-Graml

at the part in question to a width of Soft., snbject to

the council contributing one-half the cost.
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Law Notes.

EniTKi) i!v J. B. REIGNIER CONDER, 11, Old Jewry Chambers, E.G., Solicitor of tbe Supreme Coui't.

r/ic Editor will be pleased to answer any questions affecting

the practice of engineers and surveyors to local authorities.

Queries (which should be written legibly on foolscap paper,^

un one side only) should be addressed to " The Law Editor,^

at the office of The Scrveyor, accompanied by the writer s

name and address, but correspondents who do not wish their

names to be published should also furnish a ' nom de I

plume." Where necessary, copies of local Acts or documents
referred to should be enclosed. All exylanatory diagrams
must be drawn and lettered in black ink only, and in such
style as to be fit for direct reproduction

—

i.e., without
re-diawing or amendment. Unless these conditions
are complied with we cannot undertake to reply to
queries.

QUERIES AND REPLIES.
In oraer to avoid confusion querists are requested to use

distinctive wordi as noms de plume. The letter X, com-_

hinations such as X.Y.Z., and words such as "engineer
and " surveyor," should never be used.

SiTRFACE-w.iTER Dhain.—" Surrey " writes: In a

rural district there exists under a repairable high-

way an 18-in. stoneware surface-water drain which

collects surface and storm water from the highway,

an adjoining private road, from certain past<ire

fields and from the roofs of private houses, and this

water is conveyed across the land belonging to -A to

rt railway embankment at the bottom of A's garden,

and thence under the embankment through a brick

culvert, ultimately discharging into a ditch on the

other side of the line. Some months ago A com-

menced building a house with a cellar on his land,

and during construction water entered the cellar and
rose to a height of several feet. A commenced to

investigate the cause, and he disclosed to view that

portion of the surface-water drain between the high-

way and the railway embankment, and found it to

be composed of old 18-in. pipes, badly laid, with

leaky joints and some of the pipes broken, so he
immediately relaid the drain with new 18-in. glazed

stoneware socketed pipes and encased them in con-

crete and so made the drain watertight. A then
made application to the highway authority for a

contribution towards the cost of the work, the bills

for which amount to about £40, and the highway
authority offered him £5, providing A gave them the

right to discharge an unlimited quantity of water
down the drain. This he refused to accept. (1) Does
the drain crossing A's land belong to him or the

highway authority ? A says the drain is not men-
tioned in his deed of conveyance. (2) Can he block
tlie drain ? (3) Has he a right of action for damages
against the highway authority because of the ex-

pense he was put to in reconstructing the drain ?

(4) The local authority approved the plan of the new
road referred to under their by-laws. Were they
entitled to permit the owners of the road to drain
the road into the surface-water drain under the
highway ? If they were not, can A in consequence
enter an action for damages against the local autho-
rity .' (5) It is admitted that more water enters the
drain now than heretofore in consequence of the de-
velopment of the district and the tarring and kerbing
and channelling of the highway. Can A claim
damages on this count, or are the highway authority
entitled to discharge water into the drain to the full

capacity of the pipe ? (6) Did the highway autho-
rity incur any legal liability by offering A £5 towards
the relaying of the drain on his land ?

(1) The drain under the road appears to be a highway
drain, and having regard to sec. 67 of the Highway Act.
1835, I think the drain under A's land may be presumed
(in the absence of proof to the contrary) to be a highway
drain also. Assuming this to be the case it would be
under the control of the council as highway authority, but
it would not be vested in them unless it has become a
"sewer." It may have become a "sewer" in two ways

—

viz. : (a) If it was constructed by the council since they
became highway authority, or (b) if they have knowingly
allowed it to be used as a " sewer." The connection of
the pipes from the roofs would apparently amount to iising
it as a "sewer." See Wilkinson v. Llandaff and Dinas
Powis Rural District Council (1903. 2 Ch., 695). (2) Assuming
that this is either a highway drain or a " sewer," A has
no right to block it. (3) A may have a claim for damage
sustained by reason of the dilapidated state of the drain.
See Whitfield v. Bishop .Auckland Urban District Council
{Times, November 22. 1897). But. iiuless the highway
authority requested him to reconstruct the drain, he could
not recover the cost of reconstruction from them. (4)

Assuming the drain to be either a highway drain or a
" sewer," the authority were entitled to permit the owners
of the road to drain into it. (5) Lipon the same assump-
tion the atithority are entitled to discharge water into the
drain to the full capacity of the pipe. (6) This would
depend upon the exact wording of the offer.

Water Supply.—" Ynys " writes: My council has
received a petition, signed by ratepayers residing at

an outlying portion of their urban district, comprising
n'v)!!* iwr-jity houses, complaining of the want of a

proper water supply for the houses. The present
supply is obtained from a small well situated about
IOC) yds. outside the boundary of the district, and the
owner of the land thereat has threatened to enclose
the well by the erection of a fence, and thereby prevent
the inhabitants having access to the water which they
liave enjoyed from time immemorial. Will you kindly
advise whether (a) the owner of the land can legally
cut off the access to the well ? (6) In the event of the
owner taking steps to do so, or giving formal notice
of his intention of doing so, whether the council, or
the ratepayers referred to, should take steps to prevent
him, seeing that the supply is outside the urban area ?

(c) Whether the council has a right to lay pipes from
the well to the houses for conveying the water thereto ?

Kindly explain the position as fully as possible, and
give reference to any decisions governing the case.

(o) This depends upon whether dedication to the public
can be proved or inferred from the facts. If the public
have used the well as of right and without restriction from
time immemorial, thi« would, no doiibt, be sufficient, anfl
the owner could not legally cut off access. But where a
well used by the public was from time to time locked (when
the supply ran short), and always at night in dry seasons,
it was held that this restriction was inconsistent with any
user as of right, and that there had been no dedication to
the public {.ittoriiey-General v. Tonkin, 18 T.L.E., 29). (b)
Under sec. 64 of the Public Health Act, 1875. a public well
used for the gratuitous supply of water to the inhabitants
of the district of any local authority vests iu and is under
the control of such authority. It is not essential, appa-
rently, that the well itself should be within the district.
And the section does not mean that the well must be used
by the inhabitants of the whole district, but only by those
capable and desirous of using it. (Per Mr. Justice
Kekewich. in .ittorney-General v. Tonkin, ubi supra.) If
none of the inhabitants of the district in which the well
is situate use it, then, apparently, it would vest in the
council of the district whose inhabitants use it. But if

it is used by inhabitants of both districts, there would be
a difficulty in aijplying the section. In any case, assuming
that this is n public well, the Attorney-General, on the
relation of the council, could, I think, obtain an injunction
to protect the public rights, (c) I think it is extremely
doubtful whether the council have power to do this.

Combined Drainage.—"Country" writes: I shall

be much obliged for an opinion on the following:

A block of eight cottages belongs to one owner. They
front on to a iiublic highway, and have at the back
an open, undivided, paved yard. Each house has a

front and a back door, a wash-house and a water-

.&J-W6H. _
.li^ "F2o*=»i:>

closet. The last named are on the other side of the

yard, which is about 10 ft. wide. There is only one

entrance to the yard directly from the public road,

and that can be closed by a door, and is used by all

the occupiers of the houses. From the yard there are

only two means of approach to the gardens. The
garden is divided by footpaths into eight plots. The
drainage is by means of one line of pipes, with the

necessary branches, and joins the sewer in the road.

This line of pipes has become defective, but the

owner declines to repair it, saying it is a sewer re-

pairable by the local authority. He laid the line of

pipes, and has up to the present maintained it.

I, however, am of opinion that this line of pipes is a

"drain," the "premises" drained being within one

or the same " curtilage," as the yard is undivided

and, because of its use in common, indivisible.

The two leading cases as to what constitutes " premises
within the same curtilage," are Vestry of St. Martin's m the
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Fields V. Bird (1895, 1 Q.B., 428), and Filbroio v. Vestry of
St. Leonard, Shoreditch (1895, 1 Q.B., 433). The first was the
case of the Lowther Arcade, the premises in which were held
not to be within the same curtilage. The second was the
case of two blocks of flats separated by a yard open at one
end to a public road, aud these were held to be " premises
within the same curtilage." It has been pointed out that
it is not easy to reconcile the two cases. But the present
case appears more nearly to resemble the second, and in
my opinion these bouses and washbouses constitute
* premises within the same curtilage," and consequently the
combined system is a " drain," repairable by the owner.

New Streets.—" Ynj-s " writes: Adverting to my
query and your reply (published in The Survevob for

May 26, 1911, p. 775^ the church referred to in the query
has now been erected, but the spaces left for the roads,

36ft. and 52ft. respectively, have not been formed. As a

result complaints have been received, and the condition
of the spaces or unformed roads is down for considera-
tion of myWorks Committee at a meeting. In the mean-
time will you kindly advise me what is the best course
to be adopted by my council to have the roads pro-

perly constructed ? The council has adopted the Act
of 1892, but no houses have been erected on the oppo-
site side of the church as the road is abutting upon
the riverside. I understand that there is a possibility

of houses being erected on the south-east, and lineable
with the enclosure in front of the church, in the near
future, but no plans have yet been deposited. You
advised previously that there was some doubt as to

whether, by the erection of the church, the owners
would be taking part in the erection of a new street,

and the matter was dropped, the plans of the church
being approved without the submission of our estate
plan, &c. I shall be very much obliged if you will

kindly advise me, as fully as possible, the best course
to be taken by the council as the matter now stands.

I do not think there can be any doubt that the 36 ft.

and 52 ft. spaces are " streets," within the definition con-
tained in sec. 4 of the Public Health Act, 1875. This being
so, the powers of the ^ ct of 1892 are exercisable with respect
thereto. But as regards the 52 ft. street there are appa-
rently no frontagers from whom the expenses can be
recovered. The church is exempt by sec. 16 of the Private
Street Works Act, 1892, and its proportion is payable by
the council. On the other side the 52 ft. street is bounded
by the river. If there are premises on the opposite side
of the river, and a bridge giving access from such premises
to the street, those premises might be chargeable 'see
^Vakefield Local Board v. Lee, 1 Ex.D., 336); but otherwise
there would be no frontagers on that side of the street. As
regards the 36 ft. street again, the proportion of expenses
representing the frontage of the church would be payable
by the council, but the owner of the land on the opposite
side would be chargeable according to his frontage, whether
houses were built on the land or not.

DEATH OF THE BOROUGH ENGINEER OF SALFORD.

We deeply regret to have to aunounee the death of

Mr. Joseph" Corbett, the borough engineer of Salford.

which took place at his residence, Whaley Bridge, on

Thursday evening, the 9th inst. Mr. Corlx^tt was

returning from business at the Salford Town Hall,

when he was seized with an illness which ended fatally

immediately after his arrival home. For some time

past his health had not been of the best, but when
he returned from his annual holiday a few days before

an improvement was apparent to his friends, to whom
his death has come as a shock.

Mr. Corbett was appointed borough engineer of Sal-

ford in the year 1892, prior to which he was a councillor

for the old St. John's Ward of Broughton, Salford,

which he resigned to become a candidate for the

borough engineership. He was in private practice

before entering the service of the corporation, being a

member of the firm of Corbett, Raby & Corbett, engi-

neers, of Albert-square, Manchester. During his term

of oflBce with the Salford Corporation he was engaged

upon many important works, the principal of which

was the remodelling of the Salford sewage works.

Mr. Corbett was the first engineer of note to appre-

ciate the possibilities of bacterial purification, and,

.simultaneous with his own private researches, work

had been carried out in America by the Massachusetts

Board of Health. When the results of this board were

published, confidence in Mr. Corbett's proposals was
increased, with the result that the Salford Corporation

determined to remodel the sewage works upon a bac-

terial basis. This work was carried out vmder the

entire supervision of the late borough engineer.

Mr. Corbett has long been recognised by scientific

men as a foremost authority upon sewage purification,

and the works at Salford have been visited by repre-

sentatives of all the civilised countries in the world,

last week the Japanese Government representative

paying a special visit to Salford to see the .sewage

works. The Blue-books of the Royal Commission of

Sewage Purification contain "minutes" of the valu-

able help given by Mr. Corbett in his work at Salford,

and the Institution of Civil Engineers invited him to

lay befo're them in the form of a paper the result of

his researches. Besides his work in sewage purifica-

tion for the Borough of Salford Mr. Corbett did much
other useful service. Among his work was the design-

ing of model lodging-houses, and the making of the

plans for the complete installation of the electric tram-

ways. By his staff, and, indeed, by all who knew him
weil, he was greatly esteemed, for he was a lovable

man.
When he completed twenty-one years' service as

borough engineer the members of his staff showed
their deep regard for him by presenting him with a

silver salver. Apart from his duties as an official, Mr.
Corbett did valuable work. For ten years he was the

lion, secretary of the Manchester and Salford branch
of the Royal Lifeboat Institution and of the Lancashire

Lifeboat Union. He was also a member of the cou)-

mittee which brought about the establishment 'of a

technical school for Manchester.
Mr. Corbett was born at Pendleton, and educated at

the Society of Friends School, Penketh, and the Stand
Grammar School. In his younger days he was much
interested in working men's clubs. Until recently he
was an active member of the Agecroft Bowing Club,

and a history of this club can be obtained on reference

to Mr. Corbett's book " The River Irwell," which he
published in 1907. He was of a scientific turn of mind,
and was responsible for many improvements in the

instruments used in his profession. Mr. Corbett was
a w'idower, and leaves two sons and two daughters.
The funeral took place at All Saints' Church, Cheadle

Hulme, on Monday last. The service was conducted
by the Rev. H. Tyson, m.a., in the presence of a large

gathering, the corporation being represented by the

deputy mayor (Alderman Linsley, J. p.) and several

other members of the council. All the chief officials

and the whole of the borough engineer's staff were
present. Representatives also attended from the Sal-

ford Municipal Officers' Guild, the Agecroft Rowing
Club, and other bodies.

Manchester Town Planning.—Mr. Thomas Adams,
on V)ehalf of the Local Government Board, last week
held an inquiry into the application by the Manchester
Corporation to prepare a town planning scheme for

North Manchester.
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Assistants' and Students' Section.

OoNi.ucTiiu UY SYDNL-V C. TURNER,

All commuiiicatwus in Tcaurd to this paoe must he

addressed to The Editor, St. Bride's House, 24 Bride-laue.

Fleet-street. E.C. Envelupes must he marked " Assistants'

Section" in the top left-hand corner. Correspondents arc

invited to submit questions /or consideration and anauers

M
THE MONTHLY PREMIUM.

J. W. ;^i-;irey, of llaye.-;, to whom Wif incinhun

• V St'iitL'ui)iLT was awarded, lias selected

Hari-onrt's "Civil Engineering a.s .Vpijlied to Cim-

struotioii " (Longnums) :ind

^[()le^^^vortl^s'Pocket-book(>f Knginicrin.L! Fi.rniiil:e"

(SpoM).

ul tlu's,. Ii;i\,. l.,vn diilv t,iiu:u>l>-d t.i him.

QUESTIONS.

iuvili-d tl loUnuill.:This \M'eU ;iii.suer.'i

que.stiiin.-s: —
351. Tip-Wagon.—Give sketches showing the cou-

slruetion of a tip wagon of about 2 cub. yds. capa-

city. Lowness of sides would be convenient for

filling. Gauge need not be considered, as track will

be made to suit the truck. (W. N. B., A'tio Zealand.)

353. Efficiency of Motor.—Explain fully what is

meant by the " slip " of an electric motor. How
would you measure the efficiency and slip of an in-

duction motor at full load ? (T. W. P., Bexhill-on-

.y«o.)

354. Brickwork.—\Vhen is diagonal or raking bond
used in brick walls ? Draw the plan of two courses

of a three-brick wall in raking bond, and state at

wliat intervals you would put a lieading course.

(Student.)

355. Pumping.—The invert of an ejector is yOft.

above ordnance datum. The rising main is 5 in. in

diameter for the first 540 yds. and 6 in. in 'diameter

for the remaining l,G-40 yds.; the outlet of the rising

main is at 110 ordnance datum. A portion of the 5-iu.

main passes over a railway bridge, the siimmit of the

bridge being 129 ordnance datum.' It i.-; proposed to

lay an additional 5-in. main under the railway, con-

necting up with the main on both sides of the bridge.

and when this is done no portion of tlie main will be
above 110 ordnance datum. Woidd the results be
satisfactory witli the main as first laid, and, if not,

what would be the cause y What pressure would be
required to work the ejector in both cases at 100 gallons

[ler minute ? (J. W. S., Mat/cs.)

[The Editor is at all times glad to hear from
readers ^ho desire to submit questions reg:arding;
matters of general interest, points of daily practice,
&c., for insertion in the " Assistants' and Students'
Section." Questions which are published are taken
into consideration, as well as other matter, in

awarding the Monthly Premium.]

REPLIES TO QUESTIONS.

350. Setting Out Tunnel.—A tunnel about 1 mile
in lengtli is required to be constructed imder a hill,

the sides of which slope gradually. The centre line

of the tunnel is laid down on a large scale plan of

the site. How would you proceed to set out the
centre line on the ground, and wliat means woidd
you employ to test the accuracy of the work as the
construction proceeds ? (T. W. P., Bej:hill-on-.Sea.)

It is staled that the centre line of the tunnel has
been laid down on a large scale plan of the site.

It is taken for granted tliat this plan is an accurate
instrumental survey of the land under which tlie

tunnel will pass, and that all station points have
been carefully ruarked on the ground for future
reference. This being so, it is a comparatively easy
n)atter to connect the tunnel line with the maiii
lines of file survey. Tlie successfid driving of the
tunnel will depend greatly upon the accuracy of
the jireliminary work, as it will be. doubtless, im-
))Ossible to see over the whole length of ground fur
ranging out the centre line. The actual'method ol
.'ietting out will depend to a great extent upon the
nature of the land. It may be open countrv or it

nuiy be woodland, or llic hill may even be covered

to tlte questions whicli appear. For tJie contrihutiona con-
sidered to be the most meritorious^ one or more premiums
in books will be awarded monthli). Diagrams musS
be drawn tu scale on separate sheets, readu for
reproduction.

with streets and houses. In any c»se, it is not

absolutely necessary that the whole of the centre

line shall be laid out, hut only portions at the ends
or in proximity to shafts.

Taking first the case of the open ends of the

tunnel, suppose Fig. 1 to be the plan at one end
showing the main survey lines and station points

in the vicinity with the centre line of the tun;iel

laid thereon. The first step will be to scale oft the

plan the distances from the station points to the

Fio. 1.

])oints of intersection of the centre line uith the si.r-

vey lines. Before these measurements are trans-

ferred to the groiuid allowance for the slope nnist,

of course, be uurde. It is assumed that the land is

quite open. The theodolite -ttill now be placed at,

say, station A, and sighted on C and clamped. The
distance Afc being known, the point h can be adjusted

and fixed. In the same way point a can be fixed

also. The position of these points should be checked

from stations B and C by measuring B« and Bl, and
Ch and Cn, and ahso by observing the angles ABfc

and ACrt. We now have two points on the centre

line of the tunnel. Placing the theodolite at point

n and sighting it on ';, it should be clamped, and

• butterflv
Nut

c=®r

Fio. i:.

the two points c and './ ranged in near the mouth of

the tunnel. These points would be about 30 ft. apart,

and would consist of iron pins firmly fixed into the
ground, and having a centre punch nuirk in their

tops exactly on the tiumel centre as determined by
the instrument. If i)liunb-bobs are suspended over
these jioints further points can be ranged forward
into the tiumel. When the excavation has been
started marks can be made on tlic timbering exactly
in the centre, from which plumb-lines can be sus-

pended for the purpose of ranging in still more
points. This will be the chief means of keeping the
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proper direction during eunstruetioii, but the accu-

racy of the work should be cheeked frequentl.\' by
observing the magiielic liearini: of the centre line

as being worked on. If the tunnel is on a curve the

lihnnb'-bobs will be liiin<,' on the tangent line o( tlie

curve, and the off-set calcnlated for a given distance

between tlie plumb-lines. This off-set will be laid

off from the forward plumb line after it has been

ranged in.

The levels of the tunnel would be maintained as

follows: Two adju.stable sight bars (l'"ig. 2) would
be fixed to the root timbering with their under edges

set instrumentally either level with each other, if

the tunnel is level, or at the required gradient. A
boning rod would be used in connection with these

sight bars, so that the work may be legulated with-

out the constant use of the levelling instrument.
Work would probably be carried on sinudtaneously

from both ends of the tunnel, and it miglit be prac-

ticable and advisable to carry on work also from
one or more shafts. In the case of a shaft a length

of 800ft., or 1,000 ft. if possible, of the centre line

would be set out as before described with the shaft

towards one end of this length. The following notes

from the " Proceedings " of the Institution of Civil

Engineers, vol. clvi., p. 378, give probably the most
accurate method of transferring the centre line above
ground to the tunnel below. It is the method em-
ployed on the Baker-street and Waterloo and other

a sight as possible. The line must be permanently
marked. A commcjii way of doing this is t« mark
It on byals of tindjcr high up in the tunnel; drive

nails or dogs into lliese and mark with a tile ; a most
convenient way, if kept from disturbance, is to

drive stout square pegs into formation of invert, sur-

round with brickwork, parge with cement level with

the top of the peg; drive in brass nails having i>uncli

nuirks on tliem. If using iron rings, lile marks on

the segments. If the tunnel is not level, the angle

of elevation or deiiressiou must be set out, the level

of D and B having, of cour.se, been found and care-

fully checked. As the tunnelling proceeds the line

nuist be extended, always taking forward sights of

moderate length— not more than 4 chains—and sight-

ing to the farthest back station that can be seen

—

if possible, the one at the entrance to the tunnel.

For ranging out use a plumb-line hanging before a

large lamp with a gionnd-glass front. Set all ribs

and profiles to the correct line and level, and
periodically check levels back to a bench mark of

which the value is known. Any curves which may
occur are not ranged out on the surface, but set

out underground in the usual manner. When there

is not sufficient light on the cross-hairs of the in-

strument, hold a candle or lamp near and slightly

to one side of the object glass. The most suitable

instrument to use is a G-in. theodolite, reading to

1(1 seconds, having adjusting-screws for getting into

Suitable siffiial

for instxument
stations.

A— o-

J'26"fi fee/'

A,B,C',D,E, instnimeiit statii

Plan.

London tube railways: "Two points were taken on
the surface, on the centre line of the tunnel, about
1.000 ft. apart. The shaft was sunk on this centre

line between the two points, and about 210 ft. froni

the nearer point at which the instrument was set

up. Two wires were susjjended in the shaft, 15ft.

;ipart, and were aligned with the instrument. Steel

pianoforte wire was used, the wire nearer to the
instrument being of No. 24 standard wire gauge, and
the other of No. 16 standard wire gauge. From each
of the wires heavy weights were suspended, swinging
in pails of oil, the weight on the thicker wire being
."iGlb., and that on the thinner wire about SOU).
Special traversing frames were made with which to

adjust the wires. The wires were adjusted to line

by turning butterfly nuts. The instrument having
been sighted on tlie far point and clamped, tlie

nearer wire was brought into the field of sight, and
was carefully adjusted. The alignment of the wires
was checked a dozen times before the points under-
ground were finally settled upon." Points having
been established in the tunnel, work would proceed
as before described. (I. W. S., Clapliam Jiiiiiiuiii.)

Aliijninent above Ground.—It is assumed that the
direction of the line may be set out from magnetic
nortli from the plan. The position of the point B
must be found accurately on the ground by measure-
ment. Set up the instrument at B, and find the
direction of the centre line of the tiuinel BD. Fix
the point C on the top of the hill, and, reversing the
instrument, fix the point A in the line of the tunnel.
Stout pegs must be driven in at all fixed points,
having brass nails driven into them on which punch
marks are made. Taking the instrument to the
point C, the points D and E may be set out in line

with B and A.
Alignment nndtr Grouiul.—The work may be pro-

ceeded with from both ends at once. Set up the
instiumeut at the end of tunnel at B, si.t'ht back on
to A, and then sight into the tunnel, Liettiiig as Ion..;

e. The tripod should have c.\tra strong and stiff

s. U.se a steel tape for all measurements.
II. R., Siiulhwarl-.)

St. Pancras Electricity Undertaking.—This muni-
cipal undertaking, started in 1892, has wade a total

profit of £150,000. Over £50,000 lias been allocated

for tlie relief of rates, £'07,000 transferred to the

reserve fund, £14,000 writ I en off for depreciation,

£11,000 carried forward, and £4,000 retained as a

working balance. The capital expenditure has been
£.500,000, but the undertaking lias repaid £3(!4,0()0,

which includes interest ; while under 500,000 units

were sold during the first year, over 10,000,000 are now
being sold. The generating costs have been reduced

from 4G0d. to ITod. a unit, while the charge

for private lighting lias been reduced from an average

of 5-6od. to 2-18d. a unit.

Bridge Building—Students, young engineers, and
surveyors will find much usefid information in " Pre-

liminary Studies in Bridge Building," by Reginald

Ryves, ASSOC.M.INST.c.n. (London: St. Bride's Press,

Limited, 24 Bride-lane, E.C. Price 2s. nett.) The
book is described as the " first of a series of small

volumes, each comidete in itself, dealing with the

design of ordinary highway bridges of moderate
span." Though highway bridges alone are referred

to, the matter contained in this volume is largely

applicable to railway bridges, aqueducts, and snnilar

engineering undertakings. The five primary types

of bridges are described, and the conditions deter-

mining the best site for each of the three types of

streams are discussed in detail; while in connection

with wandering streams various modes of designing

abutments or approach spans are dealt with. Im-

provements of fords and the effect of eccentric load-

ing of vehicles on the girder loads are among the

numerous other items touched on.

—

,s'.d/s.7mu.
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LOCAL GOVERNMENT BOARD INQUIRIES.

The Editor invites the co-operation of Surveyor readers

with a view to making the information gixcn under t/us

head as complete and accurate os possible.

INQUIRIES HELD.

Acciingtoti T.C. (October 6th. Major J. Stewart).

—£940 for the extension of Higher Pitt^street to

Birtwistle-street.—The borough surveyor, Mr. W. J.

Newton, explained the plans, and Mr. Aitken (town

clerk) said the effect of the proposed alteration when

carried out would be to throw some daylight into a

congested area, and have a tendency to improve the

sanitary surroundings of the immediate neighbour-

hood.

Bristol T.C. (October 9th. Mr. F. O. Stanford).—

£27,542 for the provision of baths at Horfield, and

£3,786 for the purposes of street improvement.—With

respect to the proposed baths, it was explained that

the city engineer, Mr. L. S. McKenzie, had prepared

plans,
" and the estimated cost was £25,300. The

establishment was divided into four sections—the

swimming bath, ablutionary baths for men and

women, boiler-house, and laundry. The swimming

pool would be 75 ft. by 35 ft., and the depth of the

water from 4 ft. to 7 ft. Provision was made for the

covering of the bath to be used as a hall. The pro-

posed loan for street improvement purposes included

considerable sums for the purchase of property.

Camelford R.D.C. (October 7th. Mr. R. G.

Hetherington).—A further sum of £809 for purposes of

water supply for the parish, to include an extension

of the scheme to the hamlet of Valley Truckle.-De-

tails were supplied by Mr. .J. Mitchell, clerk. ]Mr. G.

H. Harris, engineer, and Dr. Jerome, medical oflScer of

health, the last-named remarking that he was quite

satisfied with the quantity and quality of the supply.

The extension to Valley Truckle was needed.

Gloucester T.C. (October 10th. Mr. F. O.

Stanford).—£3.165 for the purchase of property for

technical school extensions.—Although it was pointed

out the provision of an engineering laboratory was
the thing most immediately needed for the muni-

cipal school, it was thought by some that it, might

be well if some part of the work of that school were

removed from the present buildings ; and it had been

suggested that if new buildings were erected on the

proposed new site (opposite the existing buildings),

with a frontage to the road, the laboratory and other

necessary buildings might be erected upon the land

at the back in a much less costly style.

Grimsby T.C. (October 9th. Mr. M. K. North).—
£7,948 for new sewers.—The scheme was explained

by Mr. H. Gilbert Whyatt, borough engineer, who
stated that in the area concerned the sewers had been
originally constructed by the estate owner when lay-

ing out his estate, and were at the time no doubt
thought to be adequate for their purpose. During
the last twenty years developments on that side of

the town had taken place even beyond what was
then thought possible, and the sewers were now
quite inadequate for their purpose. In addition to

this, a subway had been constructed on the line of

one of the sewers, 3 ft. diameter, and a syphon had
been formed, carrying the sewer underneath the sub-
way; this, no doubt, had obstructed the flow con-
siderably. Trial borings had been taken on the line

of sewer, and the ground had been found so very
unsatisfactory that a considerable length of the sewer
would have to be carried on piles. There was no
opposition, and after closing, the inquiry the inspec-

tor visited the streets concerned.

Lincoln T.C. (October 8th. Mr. M. K. North).—
£10,850 for the provision of a refuse destructor at

Canwick.—The town clerk, Mr. W. Bagshaw, and the
city surveyor, Mr. R. A. McBrair, gave the necessary
information to the inspector, who subsequently visited
the site of the proposed works.

Phillack U.D.C. (October 9th. Mr. R. G.
Hetherington).—£1,350 for the purposes of water sup-
ply.—The clerk to the council, Mr. W. G. Kemp-
thorne, explained that in order to carry out their
scheme the council had already borrowed £6,642, but
they had in hand only about £2 wherewith to pay
a great deal more money now due. They had paid
the contractor for the mains and reservoirs £4,940.
the contractor for the pumping machinery £258, and
the contractor for the inimp-house and collecting
chamber £483, while sundry charges had swallowed

u\) £957. About the amount of the loan they now
asked for was due, or would be due shortly, includ-

ing £548 to the mains contractor, £422 for pumping
machinery, and £85 to the contractor of the pump-
house. Mr. Gordon Harris (London), the engineer,

stated that the supply was ample. About 130 con-

nections had been made and twenty-eight standpipes

provided.

Rawtenstall T.C. (October 3rd. Mr. A. W.
Brightmore).—£4G7 for the erection of public conve-

niences in Bacup-road, Waterfoot.—The borough sur-

veyor, Mr. J. Johnson, stated that in the proposed

conveniences accommodation is provided for botli

sexes—men's on the ground floor, and women's on the

first floor—the men's department including two water-

closets and five-stall urinal, and the women's depart-

ment two water-closets with storeroom.

Torpoint U.D.C. (October 7th. Mr. W. O. E.

Meade-King).—£1,445 for private street improvements.

—Details of the proposed works were given liy the

surveyor, Mr. R. H. Beaumont. .\ sum of £734, it

was explained, was required for making up North-

road, which was built upon on the north side ; £203

was to be devoted to making up the footpath in front

of Hillsborough, The Crescent and Montpelier-terrace,

on Antony-road, and £507 for making up five other

streets.

Torquay T.C. (October 9th. Mr. W. O. E.

Meade-King).— £1,900 for the widening of Torhay-

road, near the gasworks.—The borough surveyor, Mr.
H. A. Garrett, stated that the actual number of

vehicles which passed the spot in one day was 948,

but if the census had been taken in August the num-
ber would probably have been half as many again,

if not double. It was proposed to widen the road

from 36 ft. to 50 ft., and to erect a substantial retain-

ing wall of limestone on a concrete foundation. Mr.
C. O. Baines, surveyor to the Paignton Urban Dis-

trict Council, gave evidence concerning the Paignton
side of the proposed improvement, his council having
also made an application to the Local Government
Board for sanction to a loan for the widening. He
stated that the length of the improvement was about
775 ft., and involved the widening of the main road
from its present average width of 23 ft. to i^ractically

a uniform width of 50 ft.

Twickenham U.D.C. (October 8th. Mr. Edgar
Dudley).—£2,200 for freehold land, for public walks
and a pleasure ground, of about 8V acres, situated

partly in Twickenham and the remainder in the dis-

trict "of Heston and Isleworth. The price of £2,100

has been agreed for the land, and .£100 is for costs,

and it is expected that the Middlesex County Council
will pay one quarter. Mr. F. W. Pearce, surveyor to

the council, sujiported the application, which was
unopposed.

Wolverhampton T.C. (September 8th. Mr. H. R.
Hooper).—£22,000 for the electricity undertaking.

—

The town clerk (Mr. Horatio Brevitt) stated that the
application was for the increase of their present
equipment, and of the £22,000 required, £15,000 was
for mains extensions, £5,000 for sub-station equip-
ment, and £2,000 for an extra high-tension switch
gear. The loan was absolutely necessary for them
to meet increasing demands, and they hoped the
board would allow a period of twenty-five years for

the loan. It was possible that very shortly another
inquiry might have to be held in respect of a further
sum of £30,000 for steam generating plant, additional
buildings, and other work. The second scheme was
for £35,000, but as £4,500 would come out of reserve,
they would have to borrow only £30,000.

APPLICATIONS FOR LOANS.

Barrow-in-Furness T.C.—£360 for a bowling green.

Birkenhead T.C— £1,31.5 for the purchase of

property for street improvement works.

Braintree R.D.C—£1.000 for raising the approach
to Booking bridge.

Chard T.C—£1,200 for the purchase of land for
housing j)ui-poses.

Ealing T.C—£650 for the extension of the library.

Exeter T.C—£9,299 for a housing scheme.

Finchley U.D.C.—£5, .550 for swimming baths.

Hebburn U.D.C—£2,049 for various works of

improvement.

Hemel Hempstead T.C—£6,100 for the erection of

dwellings; £1,770 for a sewerage scheme.
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Holmfirth U.D.C.—£8,000 for electricity purposes.

Newcastle (Ireland) U.D.C.—£6,400 for a sewerage

scheme.

Newcastle-on-Tyne T.C.—£11,000 for a school exten-

sion.

Northwich U.D.C.—£8,500 for the erection of forty-

eight houses.

Rhyl U.D.C—£3,900 for Diesel machineiy for the

electricity works, and £892 for a water main.

Scarborough T.C.—£1,350 for shelters and pavilions.

Sleaford R.D.C.—£750 for water supply extensions.

Siigo R.D.C.—£3,800 for water supply works.

Sligo T.C—£2,000 for street works.

Southwick U.D.C.—£250 for private street works.

Stafford T.C.— £10,000, additional loan for the water

undertaking.

Tonbridge R.D.C—£1,105 for the erection of eight

houses.

Warrington T.C.—£5,137 for works of street

improvement.

WIveliscombe (Somerset) U.D.C—£4,823 for a

liousing scheme.

LOANS SANCTIONED.

Ballymoney U.D.C.—£400 for extensions to the

technical school.

Barrow - in - Furness T.C.—£3,442 for recreation

ground and road purposes.

Birmingham T.C—£5,395 for street improvements
and allotments.

Bournemouth T.C—£6,100 for the purchase of land
for a cemetery, £3,060 for pleasure grounds, £5,390
for road purposes, £4,050 for a depot, and £1,600 for

electric lighting extensions.

Brighton T.C—£8,200 for the purchase of land.

Evesham R.D.C— £4,300 for building cottages

(repayable in sixty years), and £2,050 for land (repay-

able in eighty years).

Featherstone U.D.C—£25,950 for the erection of

houses, to be repaid within sixty year's; £1,080 for

sewers, repayable in thirty years ; and £3,300 for

street works, repayable in twenty years ; and £425 for

water supply works, repayable in thirty years.

Also £3,300 for street works, and £1,080 for sewerage
works.

Halifax T.C—£2,400 for

U.D.CHazel Grove
council offices.

sanatorium.

£1,200 for the purpose of

Horbury U.D.C.—£3,935 for works of road improve-
ment.

Kendal T.C.—£9,800 for the extension of the sewage
disposal works.

Newport (Mon.) T.C— £10,772 for electricity supply
jHirposes.

Newry No. 2 R.D.C—£4,930 for the council's third
housing scheme.

Omagh U.D.C—£4,000 for municipal buildings.

Runcorn R.D.C.—£450 for works of sewerage.

Tewkesbury R.D.C—£2,600 for water supply works.

Weymouth T.C—£3,731 for the purchase of land
for a housing scheme.

Wolverhampton T.C— £1,000 for the installation of
the water carriage system.

FORTHCOMING INQUIRIES.

OCTOBER. £
20.

—

Barnes. For street, refuse destructor,
and other purposes (Mr. R. H.
Bicknell) 12,990

21.

—

Aberystwyth. For works of water supply
(Mr. H. R. Hooper) 4,480

21.

—

Bromley. For private street improve-
ment purposes (Major J. Stewart) ... 646

21.—Budleigh Salterton. For works of water
supply (Mr. F. O. Stanford) 5,150

21.—Edmonton. For street and surface-
water drainage works (Mr. R. H.
Bicknell) 3,3S0

21.—Frinton-on-Sea. For works of sea
defence (Mr. H. Shelford Bidwell) ... 1,950

21.—Nottingham. For the provision of

public baths (Mr. W. O. E. Meade-
King)

21.

—

Poole. For street improvement pur-
poses (Mr. M. K. North)

21.

—

Skipton, For works of sewerage and
surface-water drainage (Mr. W. M.
Cross)

22.

—

Horsforth. For the provision of a refuse
destructor (Mr. W. M. Cross)

22.

—

itchen. For cemetery and lighting pur-
poses (Mr. M. K. North)

22.

—

IVIaldon. For works of water supply
(Mr. H. Shelford Bidwell)

22.

—

Thurnscoe. For street and recreation
ground purposes (Mr. W. O. E. Bleade-
King)

22.

—

Tisbury. For water supply purposes
(Mr. F. O. Stanford)

23.— Hemel Hempstead. For the provision of

a hospital (Dr. St. George Mivart) ...

23.

—

Knaresborough. For works of sewage
(Mr. W. M. Cross)

23.

—

Maldon. For water supply purposes
(Mr. H. Shelford Bidwell)

23.

—

Normanton. For housing purposes (Mr.
H. S. Stewart)

23.

—

Portsmouth. For private street works
(Mr. M. K. North)

23.

—

Rotherham. For street improvement
purposes (Mr. W. O. E. Meade-King)...

23.

—

Westbury. For sewage disposal pur-
poses (Mr. F. O. Stanford)

21.

—

Allerton. For a town planning scheme
(Mr. Thomas Adams)

24.

—

Clevedon. For works of sewerage (Mr.
F. O. Stanford)

24.

—

Leicester. For electricity purposes (Mr.
H. R. Hooper)

24.

—

Northwich. For housing purposes (Mr.
H. S. Stewart)

24.

—

Stockport. For road improvement pur-
poses (Mr. W. O. E. Meade-King)

24.

—

Stockton. For sewerage purposes (Mr.
W. M. Cross)

NOVEMBER.
4.

—

Beckenham. For a town planning
scheme (Mr. Thomas Adams) ...

£

11,000

11,835

1,340

2,250

1,710

400

3,000

725

6,000

280

5,500

16,475

4,009

1,.500

3,.500

.52,350

8,.500

12,865

500

Architect and Officials.—Alluding, in his presidential
address to the members of the Sheffield Society of

Architects and Surveyors, to the new building by-
laws recently approved by the Sheffield Corporation,
Mr. A. F. Watson, f.e.i.b.a., remarked that difficul-

ties had already arisen in connection with the
administration of these, and that some of tlie clauses
were under consideration with a view to amendment.
" I often think," said Mr. Watson, " that if many
officials would pay more attention to the defective
materials used in the construction of buildings more
good would be done to the community at large than
by hampering work which clients intend to execute
in the best manner and the most modern type of

construction possible, and of which some of our so-

called inspectors have little or no knowledge."

Bulkington Sewage Scheme.—The costly sewage
scheme which the Local Government Board have
called upon the Bulkington Urban District Council
to carry out was again under discussion at the recent
meeting of that authority. The surveyor, Mr.
Edward Cuthbert, said the engineer who was assist-
ing him had suggested that the council should pur-
chase an additional 2 acres of land between the pro-
posed outfall works and the brook. Until further
levels had been taken it was impossible to say
whether there would have to be two outfalls or one.
He did not anticipate any opposition from the
London and North-Western Railway Company tfl the
laying of the mains under their line. The" council
expressed themselves in favour of the purchase of
the additional land, and the further consideration
of the scheme was adjourned.
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Municipal Work in Progress and Projected.
7he Editor invites the co-operation of Stoyeyor readers with a view tu makino information given under this head as

complete and accurate as possible.

The following are among the more important pro-

iected works of which particulars appear below : Build-

ings — Devon £12,370, Lancashire £16,000,

Xorthampton £10,000 ; housing and town planning

—

Whitehaven £15,365 ; refuse collection and disposal

—

AVigan ; roads and materials—Faversham, Grimsby

£11,000 ; sewerage and sewage disposal—Bangor.

Belper, Ellesmere, Toole ; water, gas and electricity

—

Aberdeen, Peterborough. Particulars of other works

projected will be found on our " Local Government

Board Inquiries" pages.

BUILDINGS.
Bexhill T.C.—It has been agreed to carry out repairs

to five groynes, at an estimated cost of £4,200.

Blackburn T.C.—By an error, which we regret, it

was reported in our issue of the 3rd iust. that tlie

borough engineer, Mr.AV. Stnbbs, had prepared ground

plans for a scheme of public baths estimated to eo.'^t

CU.OOO. "We are desired to state that nothing of this

description has been considered by the council.

Bradford T.C—The Baths Committee recommend
the council to provide cottage baths and open-air

swimming pools.—Phins liave been accepted for a tem-

porary smallpox hospital, at an estimated cost of

£3.60li.

Devon CO.—Plans have been prepared for a sana-

torium at Hawkmoor, to be erected at an estimated

cost of £12.370.

Dumbarton T.C.—The stables at the slaughfcr

house are to be extended, at an estimated cost of £270.

Dunfermline T.C.—Additional shed accommodation
is to be piovidcd at the stable yard, at an estinuiU'd

cost of £325.

Goole U.D.C.—A decisiiin has been come to io erect

on the Market Hall site, which is centrally situated,

municipal offices, estimated to cost £7,820. exclusive

of furnishing. The council have also resolved to

purchase 13,876 sq. yds. of land at Jlount Pleasant.

Goole, at 2s. 3d. per yard, for llu' erection of a public

slaughter-lmiiso.

Hampton U.D.C—Plans of tlie surveyuv, Mr. .S. H.
Chambers, for (he new reading-rooui and library at

Windmill-road, Hampton Hill, have been approved,

and tenders for the work are being invited.—It has

been decided, upon a rejiort from tlie surveyor, not

to allow the use of con<rote blocks with core holes

for the structure walls of new buildings.—Jfr.

Chambers has been authorised to purchase 300yds. of

wire netting, 1-in. mesh, 12 in. wide, and 19 gauge,

for the protection from rabbits of the Bushy Park
allotments.

Lancashire CC—ISIessrs. ScJIle A Brundritt liavi-

prepared plans for a sanatorium at Penniiiglon, which
is estimated to cost £16,000.

Northampton T.C.—It is intended to provide

ablutionary baths and swimming ponds, at an esti-

mated cost of £10.000.

Rhyl U.D.C—The tender of Mr. Pickersgill. Rhyl.
at £2,"4, has been accepted tor the erection of a ncv.

lauding jetty.

Turton U.D.C—A si)ocial grant of £100 lias been
made by the cnniity council for resheeting with granite

macadam a length of Bamsbottom main road.

Warrington T.C.—The infectious diseases hospital.

Warrington, is being supplied with Shorland's patent
warm air ventilating Manchester grates by Messrs.

E. H. Shorland & Brother. Limited, of Failsworth,

Manchester.

York T.C.—A scheme has been revived of a one-span
bridge across the river Ouse at Clifton Scope, to

connect Clifton with the Lenian-road district, for

which the city surveyor and engineer, !^[r. F. AV.

Spurr, has prep^ircd a design.

HQUSIKG AND TOWN PLANNING.
Dunfermline T.C—Tlie Public Health and Streets

and Drainage Committees met Sir William Robertson
in conference in regard to his proposal to erect four

cottages in the English style. According to the plans,

tlif cottages would deviate considerably from the
city's building by-laws, of which relaxation was asked.

After hearing Sir William and his architect, the com-
mittees unanimously resolved to recommend the
council to pass the plans without insisting on any
modification.

Enniskillen R.D.C—It has been agreed to proceed
with a second scheme of housing, and in connection
therewith Mr. R. J. Allen has submitted a plan of

cottage which, he said, was superior to those already
built, and cost only £90, whereas those built cost an
average of £140.

Evesham R.D.C.—The report on the Broadway
housing scheme shows that the nett total cost of the

building contract was £9,236, a saving of £SS on the

estimate.

Kingstown U.D.C—The council have adopted a

scheme for the clearing of an unsanitai-y area known
as Callaghan's-lane, the erection of thirty dwellings,

and the opening up of a thoroughfare from Kelly's-

avenue to Clarence-street, and the construction of a

new road,

Leamington T.C.—The He.ilth Committee are

pursuing investigations with a view to the erection of

workmen's dwellings, and a deputation has inspected

the model dwellings at Yeovil.

Market Bosworth R.D.C The tender of Mr. B.

Shipman. at £1,875, has been accepted for the erection

of twelve workmen's dwellings. The price will work
out at CloH per house.

Northwich R.D.C—The council have accepted

what was described as the generous offer of the Crown
to sell land at Delaniere at £50 per acre for the

erection of dwellings primarily for agricultural

labourers. It was decided to erect six trial cottages

in the Delaniere district, the erection of further houses

being postiioned until after the council have obtained

experience from the building of the first six.

St. Asaph (Denbigh) R.D.C—The sanitary sur-

veyor, 3Ir. E. O. Evans, has been instructed to prepare

plans for the erection of twelve cottages at Llanddulas.

in accordance with type B of the Local Government
Board memorandum.

Walsall T.C.—The Geiier.-il Purposes Committee
have requested the Health Committee to report on the

whole question of the liousing conditions in AA'alsall.

and if there is a deficiency of housing accommodation
tor the working classes to state what steps are

necessary to meet the deficiency.

Whitehaven R.D.C.—A housing scheme, estimated

to c.ist 115,305, has been ado))ted. It is proposed to

build thirty-four self-contained houses, estimated at a

rent of 6s. 3d. ]ier week ; thirty-four three-room flats,

in two storeys, with independent front and bark doors

and sanitary arrangements, estimated at a "weekly

rent of 4s. 3d. per week ; and twelve two-room flats,

in tv.o storeys, with independent front and back doors

and sanit.-irv arrangements, estimatcil at 3s. .3d. a

week rent.

PARKS AUD OPEN SPACES.

Hove T.C—Fifteen acres of land are to be pur-

chased for recreation purjioses. at a cost of £14,o(X'.

Linlithgow T.C—The council have accepted with

thanks fnmi Colonel Clialmers. of Longcroft. the gift

of a plot of ground as a playground for children, and
resting place. The site is in the middle of the town.

It has a long frontage, and the ground extends back

to the Loch.

Margate T.C—It has been resolved to lay down
four tennis courts at AA'est Cliff-gardens.

Scarborough T.C.—The Corporate Property Com-
mittee have approved of the plans of the borough

engineer, Mr, H, AA^. Smith, as follows: Bowling green

on" land adjoining the Royal Albert-drive, estimated

cost, £490 ; shelter, refreshment rooms, and ladies'

convenience in Peasholm Park, estimated cost, £1,250 ;

tennis and bowls pavilion in Alexandra-gardens, esti-

mated cost, £100 ;
gentlemen's convenience in Peas-

holm Park, estimated cost. £330 ; and two lawn and

one ash t«nnis courts in Clarence-gardens, estimated

cost, £520.

York T.C The city engineer, Mr. F. AA'. Spurr.

lias prepared a scheme for laying out part of the
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Kiiavesmive for recveation and ntlicr purposes, at an

ostimated cost of £8,000.

REFUSE COLLECTION AND DISPOSAL.

Lewisham B.C.—It is recommended by the Works
Committee that five dust vans should be obtained

from IMessrs. Glover & Sons, at a cost not exceeding

t'272.

Wigan T.C.—The borough engineer, Mr. AV. Bolton,

has been instructed to report generally at an early

date upon the question of providing additional refuse-

destructors either at Jliry-lane. or upon some other

site.

ROADS AND MATERIALS.

Barnsley T.O.—The borough surveyor, Mr. J. H.

Taylor, has prepared plans of road improvenirnts,

estimated to cost £(5,700.

East Belfast R.D.C.— .V scheme has been approved

for wideniufr a portion of Shore-road.

East Ham T.C.—The council have approved of plans

and estimates, amounting to £2,120, for the widening

and improvement of Station-road and the reconstruc-

tion and duplication of the tramway, submitted by the

borough engineer, Mr. ,T. E. W. Birch, and the

question of raising the necessary money has l)(-en

referred to the Finance Committee.

Edinburgh T.C.—The Streets Committee recommend

tlie council to make a grant of £2,000 towards

the widening of Sea field-road and the new bridge.

Faversham T.C—.V proposal has been made for

paving a mile of the main road with wood blocks.

Greenwich B.C.—Part of Charlton-road, which is

an omnibus route, has been laid with asphalt by the

Val de Travers Asjilialte Taving Company.—The

tender of Messrs. .Tolm iMowle.m & Co., of West-

minster, at £2,5fiO, has been acceiited for making up

part of llarvev-road, and the tenders of the same firm,

at £.'!6!1 and X:7.S9 respectively, have been aeceiited for

7naking up part of Woodville-road ami Kastbrook-

road.

Grimsby T.C— .\ decision has been reached (o widen

and straigliten AVeelsby-road, on the outskirts of the

town, and to convert ii into a boulevard at a cost "1

over £11,000.

Holborn B.C.—The widening of part of ill.' lli..vo,igli^

fare at High Holborn is to be carried out at a <-osl

,

for the purchase of the necessary land, of £-5,000.

Lambeth B.C.—A grant of £10,000 has been made

to the council by the Road Board f<u- the improvement

of the main road surfaces.

Lancashire CC— l?eeonstrue|iun selieines estimated

to cost £0, Ui.3 have been approved.

Newton Abbot R.D.C— It has been agree.l to luii

chase a new steam roller for £ot51 and to sell tlie

old one, the chairman stating iliat. by having an

up-to-datn roller they would save £W a year.

Portslade U.D.O.—The surveyor, Mr. A. T. Allen,

las prepared an estimate, at £1,222, for tlie permanent

reconstruction of Wcllingtoii-road, which lias be-ii (.ro-

visioually approved by the county surveyor.

Rhyl U.O.C—Work has been begun in conneetion

with the new promenade scheme to join up the exist-

ine walks on the sea front. This will provide ciiiploy-

nieiil for a ninnbcr of men during the winter nnniths,

and will cost about Cli.OOO. A new promenade will he

eonstnicted on the shove side of the sandhills from near

the pier, and will connect with the existing Marine

Promenade. The work is being carried out under the

direction of the surveyor. Mr. A. A. Goodall. by direct

labour.

Sidmouth U.D.C—H is intended to effect extensions

of the eastern pnunenade, at an estimated cost, of

£2,000.

Wednesbury T.C—The Highways Committee report

that arrangements have been made with the Staff'U-d

shire County Council for the expenditure of £100 on

experiments with a new composition for road repairs.

Westhampnett R.D.C—It was stated at the council

meeting last week that the expenditure on the ronds

in the last twelve years had trebled.

West Lothian CC—The county road surveyor, Mr.

Ramsay, has received Intimation from the Eoad Botird.

London," that the application for the improvement of

the Edinburgh and Glasgow road, from the west end

of Armadale to the east end of Bathgate, has been

favourably considered, and that a grant of £l,iK»il and

a loan of £1,000 will lie ^'ivcn. It is nnderstood that

the total cost of the scheme amounts to £3,300.

SEWERAGE AND SEWAGE DISPOSAL
Bangor U.D.C— .Authority has been given to I lie

Health Committee to engage the services of an expert

in regard to a scheme of sewerage.

Belper R.D.C.—The engineer and surveyor, Mr.
Robert C. Cordon, has received instructions to pre])ave

plans and estimates for additional filters for the

sewage disposal works at Holbrooke, and South
AVingfield, and also to obtain tenders for the con-

struction of sewers and sewage disposal works for

Openwood Gate, Denby.

Burton-on-Trent T.C—Proposals were recently sub-

mitted by the Heallli Committee for expediting con-

versions to the water carriage system. Up to date the

scheme had cost the council £25,940—aliout £(i piT

house, or 37 per cent of the total cost. The owners

had had to find from C 10,000 to £45,000 for the con-

versions during the List thirteen .years. The proposals

met with strong opposition, and Aldenuan J. S.

Rowland moved an amendment increasing the cor-

])oration's share of the cost. Eventually the proposals

were referred back to tlu' Ile.illh Committee.

Ellesmere U.D.C.—The General Purposes Com-
mittee have been asked to report upon a proposed new
sewerage scheme, estimated to cost £7,000.

Higham Ferrers T.C.—The surveyor, Mr. .V. E.

Lloyd, has |irepared a new sewage disposal scheme,

tlie'esliin.ited cost of wdiich is £2,000.

Poole T.C.—The council have adopted a revised

scheme of sewerage for Haniworthy, which is estimated

to cost £."i,S.")0.

Wrexham R.D.C— It is proposed to spend £8.")0 on

sewer extensions.

WATER, CAS, AND ELECTRICITY.

Aberdeen T.C— The Water Committee have unani-

lufuisly agreed that an increased and improved water

suiiply for the city slnnild be provided from the river

Hee.
'

Atherstone R.D.C—Tue engineer, Mr. H. J. Coleby.

has received instructions to prepare a sclicnic for

augment iiig the water supply.

Ayr T.C—After meeting interior and sinking fund

j

|..iyniciits a surplus of £241 was earnecl by the clec-

h ril\- iiiulcilaking last year.

' Belper R.D.C—The engineer and surveyor, IMr.

Hobert C. Cordon, lias been instructed to prepare

a scheme of water sujiply for Kirk Langley, and Mack-

worth, and to inspect and report on the advisability

of increasing the size of water main tor part of the

parish of Milford.

Dudley T.C.—Tlie Lighting Commitlee, having con-

sidered the questi f lighting the coui-ts in the

b.n-ougli, lind that ciglity-three lain|)s will be required.

The eouiiiuttee rercuniiiend that the lighting be under-

taken, and that sixteen lamps be provided in each year.

Dunfermline T.C—Extensions are to be carried out

at the gasworks, at an estimated cost of £5,flOt>,

Exmouth U.D.C—A conference is to be held with

the Budleigh Salterlcui Council with reference to the

proposal to construct a high-level reservoir above

400 ft. ordnance datum on laiid belonging to them at

Withycombe Raleigh Common, and deliver water into

it from their new works at Dotton, and supply water

in bulk to mains to be constructed by the Salterton

Council.
Featherstone U.D.C -Water supply works arc to be

carried out, at a cost of £425.

Longtown (Cumberland) R.D.C—The council have

for some tiiiia had under consideration the provision

of a satisfactory water supply for the district of Bolton

Fell and MossEnd. After inviting applications from

engineers, it was decided at their meeting last week,

to instruct iMessrs. Taylor & AVallin, of Cathedral-

buildings, Newcastle-upon-Tyne, to make a survey of

the above district, and report fully upon the matter.

Peterborough T.C.—A site has been purchaso-d for

the extension of the electricity works.

MISGELLAHF0U3.

Cardiff T.C—It has been agreed by tlie Public

Works Committee to increase the wages of the semi-

skilled and ordinary workmen by 2s. per week, making

the wages 29s. and 28s. respectively. The wages of

the higher paid men they decided should remain as at

present.

Edinburgh T.C—The Tramways Committee have

agreed to recommend to tlie council a scheme prepaved

by the burgh engineer, for the extension of the tram-
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ways to Corstorphinc. The distance is 1 mile 660 yds.,

and the estimated cost is £19,500. With a single

track and passing places the cost would be £12.o00.

The committee also agreed to recommend the council

to proceed with the scheme for extending the tram-

ways to Redford and Dreghorn districts.

Nottingham T.C.—The Tramways Committee have

agreed to proceed with the work of constructing lines

along Derby-road.

Surbiton U.D.C.—Tenders are being invited for a

motor fire engine and a motor tender. It, was stated

on Monday that the present cost of horse-hire and up-

keep is £32-t per annum, and against this the entire

yearly cost of a motor engine and tender, including

interest and sinking fund, would be £209—a saving of

£115. The approximate cost of an engine is put at

£950, and a tender at OOO. The fire station is to be

adapted for housing motor fire appliances at a cost

estimated at £50.

FOR OTHER ADVERTISEMENTS
See End of Paper.

DOROUGH OF BLANDFORD FORUM
DORSET.

APPOINTilENT OF WORKING FOREMAN.
The Corporation of the above Borough require the

.services of a competent Working Foreman to superin-

tend, under the direction of the Borough Surveyor,

the workmen, &c., employed by them.
Applicants must have had experience in the mainte-

nance of Roads, Tar-macadam and Tar-painting.

Wages, 25s. per week.
A list of duties and particulars can be obtained from

Mr. P. C. Woodhall, c.e.. Borough Surveyor, Bland-
ford, by enclosing a stamped and addressed foolscap

envelope.
Applications, in candidate's own handwriting, stat-

ing age, present and past occupation, and accompanied
by copies of not more than three recent testimonials,

to be sent to the undersigned on or before Wednesday,
October 29, 1913, and endorsed "Working Foreman."
Canvassing, directly or indirectly, will disqualify.

C. W. SYMES,
Town Clerk.

Blandford.
October 15, 1913. (886 )

"CIAST HAM CORPORATION.
-*^ MACHINE ROAD BROOM.
The East Ham Corporation invite Tenders for tlie

supply of a Machine Road Broom.
Tenders to be sent in, addressed to the Cliairman.

Works Committee, Town Hall, East Ham, E., and
endorsed "Rotary Horse Broom," not later than 12

o'clock noon on Monday, the 3rd November, 1913. The
Firm whose Tender is accepted will be required to

observe and fulfil the obligations upon Contractors
specified in the Fair Wages Resolution adopted V>y

the House of Commons on the 10th March, 1909.

The Corporation do not bind themselves to accept
the lowest or any Tender.

(By order)

C. EUSTACE WILSON,
Town Clerk.

Town HaU,
East Ham, E.

October 13, 1913. (8.^4

)

pANNOCK URBAN DISTRICT COUNCIL.

EXTENSION OF SEWAGE DISPOSAL WORKS.

PERSONAL

CLERK OF WORKS.
The Council invite applications for the above ap-

pointment. Candidates must be thoroughly experi-
enced in the construction of Sewage Disposal Works,
and able to efficiently discharge the duties required
of Clerk of Works on works of this kind. No others
need apply.

Salary, £3 3s. per week.
Applications, stating age and experience, in candi-

date's own handwriting, accompanied by copies of
three recent testimonials, and endorsed "Clerk of
Works." to be sent to the undersigned on or before
the 30th instant.

C. A. LOXTON,
Clerk to the Council.

Mr. F. Laurens has been appointed temporary assist-

ant surveyor to the Whitstabie Urban District Council.

;Mr. A. Burton, borough surveyor of Stoke-on-Trent,
was recently installed as Worshipful Master of the
Portland Lodge of Freemasons, Stoke, in succession to

Mr. Thos. Thompson, borough treasurer and account-
ant.

Mr. M. Hainsworth, surveyor to the Teddington
Urban District Council, has been appointed, with the
chairman, Mr. M. S. Watmore, j.p., to represent the
council at the forthcoming conference of local autho-
rities on the improvement of arterial road communica-
tion in Greater London.

^Ir. C. F. W. Marsh, sanitary and engineering sur-

veyor to the Orsett Rural District Council, has had
his salary increased by £45 per annum. Mr. Marsh,
wlio has held the appointment for twelve months,
was formerly articled pupil, and afterwards assistant,
to Mr. S. A. Hill-Willis, engineer and surveyor to

the Tilbury Urban District Council.

Mr. R. N. Somerville, county surveyor of Cavan,
who is retiring, has had a graceful compliment paid
him by the Mullahoran Rural District Council. At
the recent meeting Mr. M. Reilly proposed a vote of

regret on the resignation of Mr. Somerville. Mr.
Somerville, he said, had acted in his responsible posi-

tion since the passing of the Local Government Act.
So far as the Nationalist Coimcil was concerned he
knew they would be happy to place Mr. Somerville.
who differed from them in religion, as their representa-
tive in College Green. This statement was received
with applause, and the vote of regret was nnanimously
adopted, and duly acknowledged by Mr. Somerville.

Mr. H. R. Watling, whose appointment as assistant

secretary to the Road Board was announced recently

in our columns, was educated at Ardingly College,

Sussex, and the Universitv of London. He was articled

Council Oflices,

Cannock.
October 15, 1913. (885)

"^

Mr. H. R. Watlixg.
[From fhoto hi/ Florence Bontuiille, Ilkley.]

to Mr. H. W. Fovargue, town clerk of Eastbourne,
under whom he gained extensive experience in the
various phases of the work of a non-county borough.
He was admitted a solicitor in 190", and in the same
year was appointed assistant prosecuting solicitor,

and, three years later, assistant solicitor at Bradford.
Mr. Watling took an active part in connection with
the Bradford Corporation Acts of 1910 and 1913, being,
during the progress of the Act of 1913—which contains
extensive powers with regard to the public health of
the city—constantly in touch with various opponents
of the measure, and attending conferences and other
negotiations which eventually disposed of most of the
opposition.
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Third International Road Congress.
VARSOUS TYPES OF STONE PAVING IN USE.

To a considerable extent the subject of Coiniiiuni-

cation No. 5 is dealt with in papers submitted under
(itlier heads, and already reviewed in these page?.

The considerations here to be noted will therefore be

cliiefiy these relating to comparisons between dif-

ferent kinds of stone paving, and to the character-

istics which distingui.<h one type from another.

GERMANY.
Mr. VOSS, Stadtbaiirat, Elberfeld.

The author deals with stone pavements differing,

lir.^t. as regards the forms of their stones; secondly,

as regards the manner of laying them; and, thirdly,

according to their substructures. He also refers

l)riefly to treatment of the surfaces, to differences in

liaixiness, and to artificial stones. Irregular pave-

ment (Wildpflaster), also called jiolygonal or rubble

pavement, is made out of erratic stone found in the

fields. Sometimes the stones are rudely split.

This pavement is cheap, but is used only on unim-
Iiortant roads, or as a temporary .surfacing. Large
stone pavement (Grossjiflaster or Kopfsteinpflaster)

is made of broken stone of certain sizes and having
a fixed proportion of ba.-^e surface to head surface.

The sides are more or less dressed. There are several

I'lasses of such paving. For roads of lesser impoi't-

aiice the relative breadth by length by height is

about 14 by 16 by 16 centimetres, say 5i by 6 J Viy

Hi in.; for more important roads, 12 by 18 by 16 ce:iti-

nietres, or 4J by 7 by 6J in. is preferred. For im-

l>ortant roads with light traffic, usual dimensions are
10 by 16 by 16 centimetres, or 4 by 61 by 6J in.

The snuiUer sizes are preferred for gradients,
and for streets with very easy gradients a
stone of the dimensions 13 by 20 by 16 centi-

metres, say 5 by 7f by 6| in'., is often
employed. Cube pavement (Wiirfelpflasteri is made
of rectangular stones, and any face may be used for

the surface, so that tlie stones may be turned after

iKMng worn. Practically, they can only be turned
once. The dimension is usually about 7i in. to 7jin.
In Mayence, rectangular stones, 3 in. to 4in. by 6jin.,
are used, hammer-dre.^.<ed on two sides and carefuHy
cut on the other four sides. Small-stone pavement
^Kleinjiflaster) consists of stones with a width of face
and a height of 8 to HI centimetres, say 3 in. to 4 in.

Tlie area of the base is about four-fifths that of the
top. Tlie cubical paving is to be preferred to the
polygonal, as it admits of better assembling. This
paving is suitable for country roads, for residential
streets, and for main roads which, for economic
reasons, cannot yet lie paved with large stones,
riatine i)avement (Plutinenpflaster) has dimensions
1 13 liy 12 by 10 Centimetres in height, say 4| by 4J by
-1 in., and is used for footways. Mosaic pavement
IS used for footways with gradients steeper than 1 in
Ij. The width of face is 4 to 7 centimetres, IJ in. to
-] in.

In laying square-dressed pavement (Reihenpflaster),
(lie stones are laid at right angles to the direction of
the road, breaking joint, and with their greater
lengths across the roa<l. The joints are sometimes
tilled with bituminous material. In diagonal luive-
ment the rows are set at 45 deg. to the axis to the
load, binders U times the length of the normal
atones being used for the axis, and five-sided stones
at the kerbs, where binders ij times and twice the
normal length are also used. Tlie construction is

necessarily expensive w-hen there are train rails. The
arc pattern is much used for small-stone paving.
For roads of minor importance a layer of sand or
gravel is often provided as a foundation, on a suit-
ably prepared road bed. and when the paving stones
have sufficiently large bases.
For main roads and for weaker road beds stronger

foundations must be used, and a layer of concrete
about 5 in. to 8 in. thick is often employed. Tlie
arlvantage of greater strength is accompanied by
the "drawback of imperviou.sness," which makes
special drainage necessary; or the pavement must
be waterproof. A concrete foundation makes a
noisy pavement. A foundation made with tightly
rolled "packing." 6 in. to 8 in. in thickness, li.-i's

proved very successful. This foundation is stroiiL'
enough for the heaviest traffic, and is less noisy than

concrete. Water entering the foundation percolates
through it and is absorbed by the subsoil.
A road with small-stone pavement "reijre.sents a

highway covered with stone rather than a paved
road." The author means, of course, that the pave-
ment does not itself support loads, or absorb shocks
to an important extent. Old metalled roads are
suitable as substructures for small stone pavements,
but it is often customary to make up a good new
crust to receive the paving, or to make a concrete
foundation. Amons,' the stones suitable for paving,
basalt is mentioned as used in many towns for level
roads, and especially crystalline basalt or dolerite.
For steep gradients hard, basaltic lava is useful, the
porous structure and moderate hardness providing
good foothold. Strong sedimentary rocks may some-
times be employed, greywacke being mentioned as
suitable for gradients up to 1 in 18, while sandstone
and limestone may be used for steeper gradients,
though the latter wears rapidly and gives rise to
dust. A good artificial stone is made of Mansfeld
copper slag in cubes of about 6 in. The material is
brittle, and is only suitable for roads with light
traffic and with inconsiderable gradients, as it

becomes slippery in wet weather. Hard-burned brick
pavements are very little used, and onlv for light
traffic.

UNITED STATES.
M. E. SHEREABD. Chief Engineer, Department of

Public Works, Newark, New Jersey.

The author confines his report to such pavements
as are now most extensively in use for heavy traffic
in the United States. The oblong stone which came
into use about 1.890 has still some advantages when
the necessity for frequent access to the subsoil leads
to the pavement being frequently taken up and re-
laid. Tar and gravel joints facilitate this operation.
The main desideratum of a stone block pavement is,
the author considers, that the joints shall be close,
especially the end joint, or those lying lengthwise
with the street. The ideal block wouid be a perfectly
regular parallelepiped laid with some sort of filler,
which would give a slight foothold at the joints; and
the setts used in England are better in this respect
than those usually employed in the United States.
Better specifications than those formerly in use have
recently been prepared, having been anticipated in
the practice of certain cities in ]\Ias.sachu.setts. The
limiting dimensions should be: Length on top, 8 in.
to 12 in.; width on top, 3J in. to 4ihi.; depth', 5 in.
to .">i in. The joints to be not more than 1 in. in any
part, and not more than i in. for a depth of 1 in. froiii
the surface. The tops should not have anv dcpre.s-
sion deeper- than

J- in. It is easier to get good joints
with a stone 5 in. deep than with one which is 7 in.
deep. The blocks should be laid on a foundation
of Portland cement concrete, not less than 6 in.
thick, and with a sand cushion 1 in. to 2 in. thick if
the traffic be heavy. The grout for joints should be
1 of cement to 1 of sand, and sea gravel may be used
for the lower half of the joints. Hie amount of
water used should be measured, as exce.ss is detri-
mental. When properly made such a pavenioiit can
only be objected to on the score of noise and of a
Kick of resiliency.

FRANCE.
P. LABOKl-IEEE. Inseuieiu- des Pouts et Chaussees

et (le la Ville dc Paris.
Tlie author notes that, though it would be advan-

tageous to reduce the number of tyjies of setts, the
local traffic conditions and the nature of the .stone
employed necessitate considerable variations in
shape and in the permissible deviations of dimen-
sions. Taking into account differences in dimen-
sions, allowances on dimensions, and tapers, the
paving setts in use in France could be classed under
103 specifications (tlie word used in the text is
"types"), or 120 if all tliose in use in small towns
and for .special purposes were included. The de-
scriptions of the different setts are given in tables,
which occupy seventeen pages of the report, and
include setts used in most countries. Under the con-
ditions of the present day important economies would
follow the simplifying of the classification of setts,
in which matter the example of England might be
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followed with advantage. The change to setts of

less depth than those formerly employed is an advan-

tage, a maximum depth of about 16 to 17 centimetres

(about 6i in.) being .sufficient, but a minimum of

about 13 or 14 centimetres (say 55 in. or 5i in.) being

desirable. As regards width, there is no advantage

in going beyond 15 or 16 centimetres, or about 6 in.,

and the minimum should be about 9 or 10 centi-

metres, say 3i in. to 4 in. A length of L'5 to 30 centi-

metres, say 10 in. to 12 in., is not too great, and the

minimum should be about 15 centimetres, or 6 in.

The author suggests that there should be a series of

twenty-seven types of fixed lengths, and nine types

of variable lengths ; the former ranging from 10 by 16

by 11 (length and breadth and depth) to 14 by 30 by

16 centimetres, say 4 by 6i by 4i, and 5i by Hi by

6J in. There would necessarily be subdivisions,

taking account of differences in taper and in finish.

UNITED KINGDOM.
W. J. STEELE, City Engineer, Newcaatle-on-Tyne.

This report is accompanied by a very useful table

of sixteen columns, giving details of the sett pavings

employed in twenty-four British towns. As this re-

port relates to practice in our own country it is

only necessary to refer to a few specially noteworthy

points. In some towns there is heavy traffic on
gradients of 1 in 10. On a street in Newcastle with

this gradient there is 60,000 tons of traffic per square

yard of width per annum, the length of the gradient

being 270 yds. On gradients of 1 in 7 the author has
found a sandstone sett pavement to be at least as

safe as water-bound macadam, and easier to main-
tain. The amount of traflnc is sometimes made the

basis of a choice of pavement, and sometimes the

cost is the criterion. The cost of maintaining tlie

road does not cover the whole cost to the public, who
suffer inconvenience and financial loss throuLrh

obstructions caused by frequent repairs. As regards
foundations, there is advantage in using mechanical
mixers for the concrete, and this will probably be
the usual practice in the near futui-e. Telford foun-

dations are used in towns where the materials are

cheap and the traffic not very heavy. The cushion
upon which the stones are laid is an important
item. Dry materials are usually employed, but in

.some towns they are mixed wet, with cement or

lime, to form a mortar. The author suggests the
use of a bed of coarse sand and some bituminous
material, which would reduce noise and give some
resiliency. A cement mortar may be so rigid that

the edges of the setts are crushed by the wheels of

heavy motor wagons. A camber of 1 in 42 should
be aimed at, from the kerb to the quarter width
line, the middle half of the carriageway being <!n arc.

.Ml stone jiavings are noisy, though sandstone and
limestone pavings are less noisy than others. The
nuisance may be slightly diminished by the rse of

specially dressed setts. Slipperiness is worse with
the liarder and more durable granites, <vhich shculd
not be used on the steeper gradients. For heavy
traffic on gradients steeper than 1 in 18 Aberdeen
granite njay be used, and for very steep gradients
sandstone is the best material ; it may be used on
hills of 1 in 8. In Dundee and Edinburgh the softer
whinstones are used on equally severe gradients.
Tlie cost of a pavement of " nidged " or specially
dressed setts is about 25 per cent more than that
of an ordinary pavement. This paving is less noisy
than ordinary sett paving, and has a better appear-
ance, but it is perhaps too early to form conclusions
as to its life. The usual method of making joints in
sett paving is not satisfactory, and the author believes
that it would be better to apply a mastic with a
trowel when the setts are laid, so that the work may
resemble ordinary masonry.

HUNGARY.
A. GLASNEE, Engineer, Budapest.

The author considers that a precise and generally
recognised description and designation of the types
of pavement in use is a matter of urgent necessity.
The dimensions necessarily differ according to the
material. The paving-stone workman is conserva-
tive, partly because, having been accustomed to the
production of two or three patterns, "his eye,
manipulation, and blow-delivery have been traiiied
during many years of constant production of the
same patterns. . .

." It is usual in Hungary, as in
Austria, to lay stone cubes in a herring-bone pattern,
slanting from the centre line to each side of the

street at an angle of 45 deg. Special stones for the

edges are therefore necessary. Formerly cubes were

laid along the kerb, and the triangular spaces left

were filled with stones made to fit them; but penta-

gons, or mitre stones, have now been employed for

some years. Binder stones are necessary along the

centre line, one in every alternate course, 1* times

the length of the cube. For streets with light traffic

stones which are narrower at the top than at the

base are employed. For steep gradients steeper than

1 in 20 grooved stones (Geriffelte Steine) are used,

so as to give foothold between the joints. Setts of

a form similar to that of the stones employed in

France, Germany, and Great Britain are used on
sfeep gradients. Near the coast a good deal of paving
is done with flagstones brought from Italy. In small

towns, and for temjxjrary paving, rough row pave-

ment (Rauhe Reihenpflaster) is used. The top is

usually 14 to 16 centimetres wide by 16 to 24 centi-

metres long, and the thickness 14 to 16 centimetres.

The area of the base is at least two-thirds that of

the top. These stones are hammer-dressed, only the

larger knobs being knocked off with the chisel.

During the past eight years small-stone pavement has
been largely used in Hungary, rough cubes of 7 to 9

centimetres (2f in. to S^in.'). nearly always of basalt,

and machine-made.

RUSSIA.
Prof. N. M. ABEAMOFF, Ciiief of the Laboratory tor

Testing Materials at the Polytechnic Institute
in Novocherhassk.

The author describes the "kidney pavement" em-
ployed in Russia. He distinguishes four classes,

according to the size of the stones, the largest about
25 centimetres (nearly 10 in.) in length, and the

smallest 10 centimetres (about 4 in.), used for parts

of the road with little or no traffic. The stones are

sometimes laid fiat and sometimes on edge, and
bond stones are placed vertically. In some cases

there are two layers of stone, with a bed of sand
between. In one kind of pavement the stones are

slightly dressed on four sides, so as to fit more closely,

this pavement being a kind of transition type
between kidney pavements and square sett pave-
ments. The author concludes his report with an out-

line of a programme of laboratory tests and service
trials of paving stones.

Trackless Cars in Bradford.—The general manager
of the Bradford Corporation tramways, in his annual
report, refers to the trackless system which has been
introduced in the city as an extension of the tramways.
He says that, although the accounts regarding the
trackless cars show a loss, it is impossible to say
whether that loss is a real one or not. The railless

traction has been debited with its full share of the
general expenses of the tramway system, and it has
been impossible to credit it with any feeding value
it may have had to the general tramways system,
although that feeding value was undoubtedly there.

Problems in Engineering, with Solutions.*— The
English journal The Surveyor and Municipal and
County Engineer carries on a section devoted to

various questions wdiich might be put in an exami-
nation for the position of municipal engineer in an
English town or city. The questions, are given one
week and answers provided by various correspondents
given in subsequent issues. The volume noted above
is the first one to be made up from these questions
and answers. As is well known, the position of

municipal engineer in England is one of the most
varied activity, so that the subject covered by the
questions and answers extends through the whole
field of engineering. For example, the chapter
headings are as follows : Mechanics and Hydro-
statics; Strength and Elasticity of Materials;
Theory of Structures ; Surveying and Levelling

;

Water Supply and Hydraulics ; Sewerage ; Sew-age
Disposal; Road Making and Tramways; Building
Construction and Materials; Law and Miscellaneous.
While the questions and most of their solutions are
distinctly British in character, the wide range of

subjects and the method of treatment make the book
of some value to American engineers. There is a
good deal to be said in favour of the question and
answer method of instruction.

—

Engineering Xeivs.

' Being Questions and Answers reprinted from the Assist-
ants' and Students' SectiDn of The Sdrtevor and Municipal
AND County Engineer. First Series, 1909-10. Edited by
Sydney G. Turner, assocm.inst.c.b. London : St. Bride's
Press, Limited. Price 5s. nett.
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THE ROAD BOARD.

£291,031

1j,34s

5,593

5,775

22,420

GRANTS TO HIGHWAY AUTHORITIES: TWELFTH LIST.

During tlie niontli.s of July, August and Sei^teniber,

1913, the Road Board, with tlie approval of the Trea-

sury, have made advanee.-; amounting to £34<l,667 from
the Road Improvement Fund to county eouneils and
other highway authorities, as follows:—
For road erust improvements
For road widenings and injprovernent of

furves and eorner.s

For road diversions

For reconstruction and iuiprovenient of

bridges

For construction of new roads and bridges

The total grants u|

follows :
—

For road crust improvement;
For road widenings and improvement of

curves and corners
For road diversions

For reconstruction and injprovement of

bridges

For construction of new roads and bridges

During the same period advances by way of loan
have also been arranged to the sum of X126.467,

making the total sum arranged to bo advanced on
loan up to September .30th, £356,110.

In addition, further advances, amounting to about
£1.593.806. liave Ijecn indicated to highway authori-
ties towards works of road construction and improve-
ment.
The total anjount paid into the Road Im-

lirovement Fund fi-om the constitution
of the board up to September 30th
amounted to £3,930,606
advances made and promised u[) to

September 30th 3,622,787

to September 30,. 1913. are as

£1.362,261

133.847

33,928

59.337

83,498

Tota

Balance now available for grants and l<jans £307,819

Amount o grant foi

County or New
County Borough. [uiprove-

Widen-
roads and

ment of
road,
crusts.

iiiffs,

anddiver-

bridges
aDdrecon-
etruction
of bridges

Total.

Ekbland. £ £ £ £
Bolton (Co. Borough) 1,000 2,5C0 — 3,500

Birmingham (Co. Borough) .
— — 30,000 20,000

Backs — 225 — 225
Cambridgeshire 15,773 — — 15,773

Chepbire — 270 — 270
Derbyshire 8,882 1,380 — 110,242

Devon — 1,033 — 1,033

Dorset 6,!25 441 — 6,666

Co. Durham 189 — — 189

Ksse.'s — 400 — 400
Gloucestershire 7,497 240 — 7,737

Herefordshire 13,963 — — 13,963

Herts - 60 — 69
Isle of Ely 350 — — 350
Lancashire 19,100 6,:!00 2,6(.0 28,000
London (Area of the Metro-

politan Police District) j
44,081

f 750 1

l 1.200)
- 46,031*

Lincoln (Co. Borough) 2,000 — 2,000

Lines (Holland) 1,130 — 1,130

Norfolk 2,056 308

—

2,364

Northampton E,500 — — 5,600

Northamberland 100 — — 100

Nottingham 6,1 35 — 5,175

Oxfordshire 770 — — 770
Peterborough (Soke of) 800 — — 800

Eotherham (Co. Borough) .. 1,000 — — 1,000

Butland 645 131 — 776

Salop fl,247 — — 6,247

Sheffield (Co. Borough) .. .. 17,0CO — — 17,0C0

Somerset 3,999 — — 3,999

Southampton 27,000 — — 27,000

StaHs 6,335 3,026 2,975 12,338

Stoke-on-Trent (Co. Borough) 9,000 — — 9,000

Surrey 15,383 — — 15,383

Warwickshire 28 — — 28
wats 2,029 757 — 2,786

Wolverhampton
(Co. Borough) •365 — 635 1,0^0

Worcestershire 27.980 _ — 27,980

Torks (N. Eidmg) 5,183 275 4«5 5,923

Yorks (W. Biding) — 483 — 483

Wai,is.

Anglesey — 532 — 532

Brecon — 400 ^ 41-10

Carnarvon — 100 — loO

Denbigh 763 — — 763

Flints 1,100 — — 1,100

GUmorgan — — 1,400 l,4u0

Pembroke 170 — — 170

Radnor — — 1-20 120

SCOTLAKD.

Inverurie (T.C.)
(Aberdeen) 35 — — 35

Ayrshire .5.176 ~ ~ 0,176

Amount o : grant for

County or
County Boroiiglt. In, .rove

Widen- New
roads and

ment of
roud-

( rusts.

corners bridues
andrecon-
struction

Total.
and diver-

of bridges

Scotland {conld). £ £ -t £
Berwick 46 — 46
Linlithgow 4,950 — 4,950
Midlothiau 5,t<» — — 6,400
Orkney 360 40 — 400
Perth 6 •'a — 683
Renfrewshire 1,561 __ 1,561
Roxburgh too — 600
Stirling (Eastern) IC'4 — — 104
Stirling (Western 611 — — 614
Stirling (T.C ) 85 — — 16

Ikklamd.

Carow 7S0 _ _ 750
Cork 2,254 _ 2,2M
DubUn 1,000 — — 1,000
Kildare 4,653 — — 4,653
Londonderry 2,.=.32 — — 2,532
Louth 210 — — 210
Tipperary (N.R.) 1,106 — — 1,106

Westmeath 795 ~ ~ 795

• This amount of £46,031 is part of a total snm of £280,000 now in
course of disti-ibution in Greater London, and is made up as follows :

—

Bethnal Green, £4,000; Islington, £650 ; Lambeth, £10,000; Lewisham,
£6,000; f-outhwark, £4,500; Stoke Newington, ±500; Wandsworth,
£10.000; Edmonton, £i,300; Wembley, £550: Twickenham, £1,000;
WiUesden. £1,350; Waltbimstjw, £750; Middleses C. C, £5,431.

SEWAGE DISPOSAL AT LEYTON.

ADDITIONAL TANK ACCOMMODATION.

In his report for the twelve months ended March
31st last Mr. Ernest H. Essex, engineer and surveyor
to the urban district council, mentions that the ques-
tion of providing additional tank accommodation at

the Leytou sewage disposal works has engaged atten-

tion on many occasions during the past few years,

and becomes more urgent as the population of the
district steadily increases. In the year 1892, when the
population was 66,000, three additional rectangular
tanks were provided, which gave a total working
capacity for the whole of the seven tanks of 1,710,000

frallons, which was then about 25 per cent in excess
of one day's dry-weather flow.

The population is now about 128,000, with a daily
dry-weather flow of 2,750,000 gallons, and it necessarily
follows that the sewage cannot be given a period of

rest in the existing tanks sufficient to maintain the
same liigh standard of purity of the effluent as
hitherto.

It was felt, however, that as the suggestion to con-
nect up the sewerage system with that of the London
County Council was under serious consideration, it

was inadvisable at the present time to incur additional
expense upon the existing works ; but the draft agree-
ment having now been received from the London
County Council, the question is somewhat simplified.
The terms offered are to receive and treat 50 gallons

per head per day—that is, 6,500,000 gallons, or two and
a-half times the ordinary dry-weather flow—but not
more than 3,250,0(X) gallons is to be discharged in any
six consecutive hours. Increased storage is therefore
necessary in time of storm to derive full advantage
from the terms offered.

The proposed new- tank has a capacity of 500,000
gallons, which would bring the total tank capacity to

about 2,250,000 gallons, so that with a storm extending
over a period of six hours 3,250,000 gallons could be
discharged into the outfall sewer and 2,250,000 gallons
into the tanks, making a total of 5,500,0(X) gallons, or
twice the daily dry-weather flow, while during the
remaining eighteen hours of the day the tanks could
be emptied and an additional 1,000,000 gallons could
be discharged into the outfall sewer.
Drawings of a circular concrete tank have been pre-

pared showing a diameter of 82ft. Bin., a depth of

24 ft., and a capacity of 500,(X)0 gallons, with an esti-

mate of the cost amounting to £2,505.

Straw in the Streets—A medical correspondant of

the Daily Mail makes the suggestion that, instead of

straw being put down in the street to deaden noise
in cases of illness, sheets of rubber might be pro-

vided by the city council at the request of the tenant
at a charge of so much per .section per day. There
are weighty objections to the use of straw, but we
doubt if the remedy suggested is a practical one. _
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AUTOMATIC AERIAL WIRE ROPEWAYS.

\Vc give herewith some iUustrations of an interest-

ing form of automatic aerial wire ropeway erected

by Messrs. E. White & Sons, ropeway engineers,

Widnes, for the Clydach and Abergavenny Lime and

Stone Ck)mpany, Limited, at Clydach.

This ropeway is for the purpose of automatically

disposing of the overburden from the limestone beds

of the quarry company. The ropeway itself is 505 ft.

long over all, and is so arranged that the loaded

carrier going down the one carrying rope hauls up

bring down in a similar manner the saleable stone

when this is reached, and provision for the arrange-

ment of the tippers so that the saleable stone will

be automatically tipped in a suitable position for

marketing when the time arrives.

At the top of the ropeway the carrier is loaded

from the tramway wagon, which tips its contents

directly into the ropeway bucket. .\s soon as this

is done the brake attached to the hauling rope

fleeting wheel is released and the bucket at once

commences to go down tlie rope, the man at the

brake handle regulating the speed of travel. The
hauling rope is made endless with suitable guide

eiF-TE-B P»S^ir«; TTPPER T

Fig. 1.

—

Genek.^l Lay-out .\nd Profile of .Automatic Aerial Ropeway, Clydach.

tlic cniijty carrier on the other side, the general hiy-

out and profile of the line being as shown in Fig. 1.

Wlien the loaded carrier arrives at the bottom of the

ropeway it engages with a discharging gear fixed on
the carrying rope, which automatically tips the C( n-

tents of the bucket, as clearly shown in Fig. 2.

This photograph also clearly shows the two tippers

pulleys at each lerminal, while self-oiling rope-

supporting rollers are provided for the standard and
top terminal.

It is, of course, understood that the whole working
of the ropeway is automatic throughout, and that

one man attends to the whole working of the plant,

as shown in the pliotographs.

Fig. 2.

—

Cashier Discharging Contents at Bottom of .\erial Ropeway.

or discharging gears, one on each carrying rope,

together with a heap of dcbriii brought down, and as
the discharging proceeds the position of these tippers
i.s altered along the line from time to time.
The ropeway is divided into two spans with a steel

standard 30 ft. liigli in the middle, as shown in

Fig. 3, which also gives an idea of the large amount
of room available for tipping the dcbrU.

It is further intended that this ropeway, in addi-
tion to bringing down the overburden, will also

This ropeway has now l)een working satisfactorily

for many montlis, and we are quite sure it will bo

a valuable installation for many a similar quarry.

Messrs. White claim for this installation, as for

similar ropew-ay plants which they have been erect-

ing for the past dozen years or so, that its special

features are efficiency in general working, combined
with simplicity, and a high standard of materials

and design, and they draw attention to tlie fact lh:it

they have been honoured with repeat orders ior the
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War Office and from more than one eolliery and
oorporation, convincing proof that tlie original in-

stallation in each ca^c was thorniiglily satisfactory.

STANDARD NOMENCLATURE.

In an editorial article on the "British Standard

Specification for Sizes of Broken Stone and Chippings"

the Conlrait Hemrd, of Toronto, concludes with the

following:—
"In an appendix to the report, imdcr the heading

' Nomenclature of Road Stones ' is given what may
be described as an elementary essay in the standardis-

ini; of the stones them.selves. The details are to be

lilied in later, so there is no need to go further in the

spreading, tar-spraying, tar-treating, tar-coating, tar-

surfacing, tar- varnishing, surface-tarring. top-dressinjr.

flush-coating, and superficial tarrinir. The redundanry
of exi)ressions here is absolutely ridiculous, and equally
ridiculous are those used in the designation of the
various layers of carriageway. Four names would
suffice, and some thirty-five have not been found
sufficient. To say that these names are coined laij-'dy

by ignoramuses desirous of impressing their wi.ser

fellows does not clear the air. What is wanted is a
committee, a standing conunittee (an unforttmate ex-
piession, by-the-bye, as it means one that is always
sitting) to which new proces.ses and appliances vvo\dd
lie referred for naming. The scope of the Kngineerinu'
Standards Committee is too limited, since any such
committee as is suggested would be called upon to pre-

pare nomenclature for the whole of ' tlie sciences and
the arts ' (taking the expression in its widest sense).

and such nomenclature
should be adopted by all

English-speaking nations.

There is no reason why
England, Canada and
the United States should

not converse, at least

technically, in one com-
mon language. Stand-
ardisation would follow

nomenclature, and both
would assist incalculably

in the promotion of

trade, commercial, pro-

fessional and scientific

intercourse between the

various countries. World-
wide nomenclature is not
yet within the range of

practical politics."

Fig. 3.—Steel Standard in Middle of Roplw

matter at this juncture, but this trial flutter brings

to the mind the necessity for a far-enlarged nomen-

clature, to include not only road stones, but all roads,

materials and forms of construction. In the leisurely

march of former ages, word-making and phrase-build-

ing were among the slowest of proces.ses for the simple

rea.son that there was very little that was new needed

description. In these days of swift advancement the

coining of new words and phrases has become an

every-day necessity, and unless the utmost care is

exercised the confusion which already exists must

become worse and worse confounded. This is true of

every branch of the sciences and the arts, but a con-

sideration of that obtaining in highway matters will

suffice for present purposes. Take the simple matter

of applying a coat of tar to a road surface. The pro-

cess has, a contemporary points out. been variously

described as tarring, tar-dressing, tar-painting, tar-

Chemical Society A
meeting of the Chemical
Society will be held at

Burlington House, Pic-

cadilly, W., on Thursday
next, the 23rd inst., at

8.30 p.m., when the

Ladenburg memorial lec-

ture will be delivered by
Prof. F. Stanley Kiijpiug.

D.SC. F.R.S.

Buckinsham Palace
New Front.—In connec-
tion with the new front-

i n g at Buckingham
Palace, we understand
that Messrs. R. Waygood
& Co., Limited, supplied
the two 30-cwt. electric

lifts which have been in

use during the progress
of the work. The lifts

were employed in the

conveyance of men and
material required during
the carrying out of the
operations, which were
considerably facilitated

as a result of their pro-
vision.

Public Lighting in Ley
•on—The cost of public
lighting in Leyton durii.g

the last financial year has.

we gather from the annual report of Mr. Ernest H.
Essex, assoc.m.inst.c.e., the engineer and surveyor

to the urban district council, been £8,659, of which
£1,980 was spent for arc lighting in 5i miles of roads,

£6,628 for incandescent lighting in 62^ miles of roads,

and £51 2s. 6d. for lighting various clocks.

Aberdare's Tramways.—The new municipal tram-
way system in Aberdare was inaugurated last week.
The scheme comprises both rail and railless

cars. The length of the track is about 2|

miles and the railless section Z\ miles. The work
was commenced on January 13th last, and has been
completed at an approximate total cost of £50,000.

The raUless system is unique in that it is the first

installation in Wales. The contractors were Messrs.

W. Griffiths & Co., Limited, London, and the resident

engineer was Mr. T. I. Kudman.
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INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

President—llT. J. W. CoCKRILL, M.INST.C.E., A. R.I.HA-
Borough Surveyor, Great Yarmouth.

SOUTH-EASTERN DISTRICT MEETING.

A South-Eastern District meeting of the iuslitii-

tion will be held at Brighton to-morrow (Saturday I.

Programme.
12 noon.—Reception by Mr. H. Tillstone. borough en-

gineer and surveyor, at the Pavilion.

12.15 p.m.—Meeting of the South-Easlern District

members. District business.

I p ni.—Lunch at Morley's Pavilion Restaurant (2s. 6d.

each person).

2.15 p.m.—Proceed by tram to the destructor and
abattoir, both of which are in the council's

yard off the Lewes-road, near the barracks.

4 p.m.—Inspect overflow works in the Old Steine.

Should any members be desirous of inspecting the

Borough of Brighton Electricity Works at Southwick,

Mr. Tillstone will kindly arrange for some one to show
them round. The distance to the electricity works

from Brighton is, approximately, 3 miles.

H. W. BowEN, A.M.I.C.E., A. Dryland, m.i.c.e.,

Hon. Dulrict Secretary, District Chairman,

County Surveyor's Office, County Surveyor,

Horsham. Surrey.

LONDON MEETING.

A meeting of the institution will be held in the

Metropolitan District on Saturday, November 1st.

Programme.

Visit to the Houses of Parliament, and to Tagg's

Island, Hampton Court.

II a.m.—Meet at the Chancellor's Gate, Victoria

Tower, to inspect, by kind permission of

H.M. Office of Works, the main drainage

and ventilation works at the Houses of

Parliament.
The members will be conducte.l by Mr.

Isaac Shone direct to the Shone ejector

station under the Speaker's Green, where
they will see by means of a glass model the

working actions of three large Shone ejectors

installed over twenty-six years ago.

12.15 p.m.—Proceed by motor omnibus to Tagg's

Island, Hampton Court (single fare Is. 9d.

each).

1.30 p.m.—Lunch at the New Island Hotel (tickets

2s. 3d. each).

2.30 p.m.—Inspect the drainage and drainage venti-

lation works at " The Karslno," Tagg's
Island, on the new Shone antiseptic sewage
drainage system, and the outfall arrange-
ments for the drainage of the "Karsino"
on the original "Shone hydro-pneumatic"
system, the two systems working automati-
cally and hygienically in combination.

(A few notes on the system will be prepared ard
read by Mr. S. H. Chambers, engineer and surveyor
to the Hampton Urban District Council.)

Norman Scoegie, m.inst.c.e.,

Hon. District Secretary.

Town Hall, Hackney, N.E.

METROPOLITAN DISTRICT MEETING.

A meeting of the members of the Metropolitan
District will be held at the offices of the institution
on Friday, December 5th, at 7.30 p.m., when a jiaper
by Mr. Sydney G. Turner, assoc.m.inst.c.e., Bar-
rister-at-Law, entitled " Some Recent Legal Decisions
of Interest to Municipal Engineers," will he read
and discussed.

Thomas Cole,
92 Victoria-street, S.W. Secretary.

THE SURVEYORS' INSTITUTION.

The first ordinary general meeting of the .session

1913-14 will be held on Monday, November IDth.whfn
the president, ^Ir. W. Edward Woolley, will deliver
an opening address. The chair will be taken at
eight o'clock.

The annual distribution of jirizes will take placp at

the above gathering.

INSTITUTION OF MUNICI PAL ENGINEERS.

President—Mr. Frank Latham, m.inst.c.e.:., p.s.e..

Borough Engineer and Surveyor, Penzance.

SOUTHERN DISTRICT MEETING.
.\ Southern District meeting of the Institution of

Municipal Engineers will be held at Crowborough,
Sussex, to-morrow (Saturday).

Programme.
12.50 p.m.—Meet at Crowborough and Jarvis Brook

Station, and motor to Crowborough and view
Beacon, golf links, downs, and other places.

2.15 p.m.—Motor leaves Crowborough Cross for visit to

the new sewage works just completed for the
di.strict of St. John's.

3 p.m.— .\rrive at sewage works.
Reception of members V)y Mr. John Waters,

j.p., chairman of the Rural District Council
of East Grinstead.

Official opening of works.
A brief description of the works and

scheme will be given by Mr. Chas. Turton
(member), engineer and surveyor to the Ea.st

Grinstead Rural District Council. (Note.

—

Population provided for = 1,000.)

4.15 p.m.—Tea at the "Half Moon" Hotel, within
easy reach of the works.
A discussion on " The Advantages and Dis-

advantages of the Intercepting Trap " will be
opened later by Mr. W. E. Woollam, engineer
and surveyor to the Urban District Council
of East Grinstead. (Note.—East Grinstead
is a non-intercepted town.)

5.30 p.m.—Motor drive to Groombridge Junction,
arriving there not later than 6 o'clock.

Arthur Palmer,
Town Hall, Hon. District Secretary.

Greenwich-road, S.E.

ANNUAL GENERAL MEETING.

The fifth annual general meeting of the Institution

of Municipal Engineers will be held in London on

Friday, November 7th.

Programme.
11.45 a.m.—Meet in the council chamber. No. 4

Southampton-row, London, W.C.

12 noon.—Annual general meeting

—

Minutes of last meeting.
Election of council for the year 1913-14.

Presentation of annual report of council.

.Announcement of result of liallot.

Installation of president.

1 p.m.—Special general meeting for the considera-

tion of proposed by-law amendments.
1.30 p.m.—.Adjourn for lunch.

2.30 p.m.—Reassemble in council chamber.

2.45 p.m.—Presidential address.

Discussion on the following papers to be

1-iresented to the meeting:—
" Temporary Buildings in Relation to

By-laws," by T. C. Barralet (member).
"The Need for Standardisation in Drain-

age Details," by Arthur Palmer (memberl.
"Electricity as a By-product," by R. J.

Spencer-Phillips, assoc.m.inst.c.e., &e.
The papers will be taken as read, and

advance copies may be obtained on appli-

cation to the secretary, and will be for-

warded as soon as the papers are in print.

7.45 p.m.—Reception by the president, at which the
Right Hon. the Lord Mayor of London, Sir

David Burnett, Bart., will be present, in

the council chamber. Holiiorn Restaurant.
Holborn. W.C.
Conversazione, with musical (jrogramme.

Tickets, inclusive of refreshments, 2s. 6d.
single: 4s. double. Evening dress indis-

pensable.

SPECIAL GENERAL MEETING.

.\ sjiecial general meeting of the institution will be
held at No. 4 Southampton-i-ow, London, W.C, on
Friday, November Tth, at one o'clock, to consider the
following projiosed amendments of and additions to

by-laws approved at a special general meeting of the
institution held on April 23, 1910 :—

(1) Mutual -Aid and Defence Fund.—That a mutual
aid and defence fund be created, that contributions
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to it bo compulsory on all corpoi'ate members and
students, except those resident abroad and in the
Colonies (who will be exempt also from participation

in the fund), that contributions be 2s. 6d. per annum
for corporate members, and Is. for students, payable
with the annual subscription, and that all monies
received in respect to the fund be dealt with in a

special account and administered solely for the pur-
liose of mutual aid and defence.

(2) Associate Class.—That the following be added to

By-law No. 4 :
" Associates shall be persons who,

although not engaged in the profession of municipal
engineering, or eligible for corporate membership, are

by their connection with the sciences and arts, or
otherwise, qualified to concur with municipal engineers
in the advancement of professional knowledge."
Further, that associates be not entitled to the
privileges of corporate membership, and that the
entrance fee be in their case one guinea and the annual
subscription one guinea.

(3) Committees.—That, in By-law No. 15, the word
" specific " be deleted from the last paragraph.

(4) Nominations for Council.—That, in By-law-

No. 16, June 20th be substituted for August 20th for

the deposit of nominations for the council.

(6) Ballot for Council.—That, in By-law No. 16,

the words " The corporate members present at the
meeting shall elect two scrutineers to whom the
balloting papers received by the secretary shall be
handed," read " The president shall elect two
scrutineers to whom the balloting papers received by
the secretary shall be handed at least seven days
before the date of the annual general meeting."

(6) Quorums.—That, in By-law No. 27, reference to

quorums for ordinary general meetings and district

meetings be deleted. That ten corporate members
constitute a quorum for both special and annual
general meetings. That in the last paragraph the
words " at their first meeting " be deleted.

(7) Regulations for District Committees.—That, in

Regulation No. 5, the word " seven " be substituted
for " fourteen."

(8) Election of Chairman of Council.—That, in By-
law No. 24, the words " at their first meeting " be
deleted.

(9) Representation on the Council.—That, in By-law
No. 15, after the words " twenty - five ordinary
members," be added, " two of whom may be associate

members," and that in By-law No. 16 the words
" Only members of the institution shall be eligible for

election to the council," read "Only corporate
members of the institution shall be eligible for election

to the council."

(10) Operation of Amendments, &c.—That the
amendments and additions which may be made at

this meeting come into operation on January 1, 1914.

(11) Revised Issue of By-laws.—That the amend-
ments and additions which may be made at this

meeting be printed on a separate sheet and issued

to all corporate members and students of the institu-

tion, and that they be incorporated later in a fully

revised issue of the by-laws, the council of the insti-

tution being empowered to make the necessary
revisions.

The above proposed amendments of and additions
to by-laws received the final approval of the council of

the institution at a meeting held on September 24,

1913, when it was decided that a special general
meeting, to be held on November 7, 1913, be conveued
to consider them.

B. Wtand,
39 Victoria-street, S.W. Secretary.

APPOINTMENTS VACANT.
Official and similar adteetisbments received up to 4.30 p.m.

on thcrsdais will bb inserted in the following day's issue,
but those responsible for their despatch are recommended
to arrange that theij shall reach The Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 10^6) subject to later con-
firmation by letter.

CLERK IN BOROUGH SURVEYOR'S DEPART-
MENT. — October 17th. — Hammersmith Borough
Council. £40—£65.—Mr. L. Gordon, town clerk.

ASSISTANT ARCHITECT. — October 18th.—Mon-
mouthshire Education Committee. £160—£200.—Mr.
C. Dauncey, County Council OflBces, Newport, Mon.

SURVEYOR'S ASSISTANT.—October 18th.—Raw-
marsh Urban District Council. £1 15s. weekly.—Mr.
J. W. Bellamy, clerk.

JUNIOR ENGINEERING ASSISTANT.—October
18th.—Corporation of Birkenhead. £100 per annum.
—Mr. Chas. Brownridge, borough engineer and
surveyor.

SURVEYORS FOR RIVER SURVEY.—October
18th.—Commissioners for the Port of Calcutta. 125

—

200 rupees per month.—Mr. I. Angus, consulting
engineer, and London agent, 17 Victoria-street, S.W.
CLERK OF WORKS.—October 18th.—Monmouth-

shire Education Committee.—Mr. C. Dauncey, sec-

retary. County Council Ofiices, Newport.

ROAD FOREMAN.—October 20th.—Cleckheaton
Urban District Council. 34s. per week.—Mr. John H.
Linfield, clerk.

ASSISTANT SURVEYOR.—October 20th.—Welton
Rui-al District Council. £100 per annum.—Mr.
W. B. Danby, clerk, 2 Bank-street, Lincoln.

CLERK IN BOROUGH ENGINEER'S OFFICE.—
October 20th.—Corporation of Merthyr. 25s. per
week.—Mr. T. A. Rees, town clerk.

INSPECTOR OF NUISANCES.—October 21st.—
Stoke-on-Trent Town Council. £80—£110 per annum.
Mr. E. B. Sharpley, town clerk.

INSPECTOR OF SEWERS.—October 22nd.—Cor-
poration of Sunderland. £160 per annum.—Mr. H.
Craven, town clerk.

SANITARY INSPECTOR. —October 22nd. —St.
Pancras Borough Council. £120—£200 per annum.

—

Mr. C. H. F. Barrett, town clerk.

ARCHITECTUR-AL ASSISTANT.—October 23rd.—
Education Committee of the West Riding County
Council. £120 per annum.—Mr. J. Stuart, education
architect, County Hall, Wakefield.

CLERK OF WORKS.—October 25th.—Bradford
Town Council. £2 5s. per week.—City Architect,
Town Hall.

COUNTY SURVEYOR'S CHIEF CLERK.—October
25th. — Hex'efordshire County Council. £150 per
annum.—Mr. G. H. Jack, county surveyor.

SURVEYOR.—October 27th.—Warrenpoint Urban
District Council. £70 per annum.—Mr. Bernard
McKernan, clerk. Town Hall, Warrenpoint, co. Down.

CLERK OF WORKS.—October 29th.—Llandaff
and Dinas Powis Rural District Council. £2 5s. per
week.—Mr. J. Holden, 20 Park-place, Cardiff,

surveyor.

SANITARY INSPECTOR AND ASSISTANT SUR-
VEYOR.—October 29th.—Audenshaw Urban District

Council. £90 per annum.—Mr. Frederick Hamer,
clerk.

REFUSE DISPOSAL SUPERINTENDENT.—
October 31st.—Corporation of Birmingham. £500 per
annum.—Chairman of the Lighting, Stables, and
Refuse Disposal Committee, Council House.

TOWN PLANNING INSPECTOR.—October 31st.—
Corporation of Birmingham. £300 per annum.—Mr.
Henry E. Stilgoe, city engineer and surveyor.

ROAD SURVEYOR. — November 1st. — Escrick
(Yorks) Rural District Council.—Mr. Fred. A. Car-
nidge, clerk, 3 Stonegate, York.

ASSISTANT BUILDING SURVEYOR.—November
1st.—Corporation of Liverpool. £120 per annum.

—

City Building Surveyor.

ARCHITECT. — November 2nd. — Committee of

Management of the Dorset County Asylum.—The
Chairman, Dorchester.

ASSISTANT SURVEYOR.—November 5th.—Kerry
County Council. £150 per annum.—Mr. M. Quinlan,
secretary. County Chambers, Tralee.

ASSISTANT INSPECTOR OF NUISANCES.—
November 10th.—Corporation of Folkestone. £90

—

£100 per annum.—Mr. A. F. Kidson, town clerk.

MUNICIPAL COMPETITIONS OPEN.
Official and similar advertisements received up to 4.30 p.m.

on thursdays will 3e inserted in the following day's issue,
but those responsible for their despatch are recommended
to arrange that they shall reach The Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 10i6) subject to later con-
firmation by letter.

FOLKESTONE.—November 29th.—Designs for a
band pavilion.—The Town Clerk.
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MUNICIPAL CONTRACTS OPEN.
Official and similar advertisements receited np to 4.30 p.m.

ON THURSDAYS WILL BE INSERTED IN THE FOLLOWING DAY'S ISSCE.

hut those responsible for their despatch are recommended
1u arrange that they shall reach The Surveyor office hy noon
on WEDNESDAYS to ensurc their inclusion in the veeldii list of
summaries. Such advertisements may, in cases of emergenctj
only, he telephoned (City No. 101,6) subject to later con-
firmntion by lette-.

Buildings.

BR.\DFORD.—October 18th.—For Iniikliiig a new
school, and alterations at existing school, for the

corporation.—City Architect.

GLAMORGAN.—October 20th.—For the erection of

a .school, for the county council.—The Clerk, County

Hall, Cardiff.

MON]\IOUTH.—October 20th.—For extensions to

.school buildings, for the Education Committee.—
Mr. J. Bain, County Council Offices, Newport.

GRANTHAM.—October 20th.—For building a public

school, for the Education Committee.—Borough
Surveyor.

GELLYGAER.—October 20th.—For repairs to foot-

bridge over the Rhymney river, for the urban district

council.

—

My. F. Read, surveyor.

WREXHAM.—October 20th.—For the erection

of a bowling pavilion and lavatories, for the cny-

pora1i<in.—Borough Engineer.

SHEFFIELD.—October 20th.—For the erection ot

a new department at a school, for the Educatinn

Committee.—City Arcliitect.

TILBURY.—October 21st.—For the erection of IGO

cottages, and the construction of roads and sewers in

connection therewith,, for the urban district council.

—Mr. S. A. Hill-Willis, surveyor, 47 Dock-road, Til-

bury.

LANCASHIRE.-October 21st.—For the erection of

a sanatorium, for the county council.—iNIr. J. B.

Jolly, architect, 9 High-street, Chorley.

laNGSLAND.—October 22nd.—For the. erection of

the sub-structure of a new bridge, for the Drainage
Commissioners.—Mr. John W. Bowker, clerk, Whittle-

sey.

MANCHESTER.—October 22nd.—For the erection

of a Carnegie library, for the coi-poration.—City

Architect.

HALIFAX.—October 22nd.—For the erection of a

cottage at the sanatorium, for the corporation.—JMr.

J. liord, borough engineer.

MANCHESTER.—October 23rd.—For the erection

of a chimney, for the Gas Committee.—Mr. F. A.
Price, superintendent, Gas Department, Town Hall.

CUMBERLAND.—Ociober 23rd.—For the erection

of a scliool gymnasium, for the Education Committee.
-—Messrs. Clark & JMoscrop, architects, Feethams,
Darlington.

NORMANTON.—October 23rd—November .5th.—
For additions to hospital, for the Joint Committee,

—

Mr. Arthur Hartley, County-chambers, Castleford.

O'KEHAMPTON.—October" 24th.—For the erection
of workmen's dwellings, and sinking a well, for the
rural district council.—Mr. F. J. Worden, architect,

Town Hall.

\YEST. RIDING.—October 24th.—For building a

-.school, fm- the Education Committee. — Educatinn
Architect, County Hall, Wakefield.

SPALDING.—October 24th.—For the erection of

cottages, for the mral district council.—Mr. AV. H. H.
Davis, architect and surveyor.

EVESHAM.—October 25th.—For the extension of

water supply works, for the Joint Water Committee.

—

Messrs. Willcox & Raikes, 63 Temple-row, Bir-
mingham.
FIXCHLEY".—October 27th.—For the construction of

a reinfnrced-concrete retaining wall and repairs to cul-
vert, for the urban district council.—Mr. E. H. Lister
clerk.

EVESHAM.—October 27th.—For the erection of
twenty-six cottages, for the rural district council.

—

Mr. E. Holloway, surveyor.

_
KENSINGTON.—October 27th.—For the demoli-

tion of certain buildings and the erection of work-
shops, for the borough council.—Borough Engineer.

WEST SUSSEX.—October 28th.—For additions to
a public school, for the county council.—Mr. H. P.
Roberts, county education architect, . High-street,
Worthing.

WEST SUFFOLK.—October 28th.—For the erection

of cottages and farm buildings, for the county council.

—j\Tr. A. A. Hunt, county architect, 51 Abbeygate-

street. Bury St. Edmunds.

AVARRINGTON.—October 28th.—For the extension

of electricity and tramway buildings, for the cor-

poration.—Mr. S. P. Silcock, architect, Egypt-street,

Warrington.

MALDENS AND COOMBE.—November 3rd,—For
the erection of a refuse destructor, including Imild-

ings, chimney, drainage, foundations, apjiroaclies,

cells, flues, boiler and incidental works, for the urban
district council.—Mr. Reginald H. Jeffes, engineer

and surveyor.

IVYBRIDGE.—November 7th.—For the construc-

tion of a reservoir on Harford ]\Ioor, and providing
and laying of about 2 miles ot cast-iron pipes, for

the urban district council.—Mr. Harry Francis,

12 Lockyer-street, Plymouth.

CAMBRIDGE.—November 11th.—For demolishing
and rebuilding No. 18 Peas-hill, for the corporation.

—

Borough Surveyor.

GLASGOW.—November 13th.—For the erection of

public baths and wash-houses, for the corporation.

—

-Mr. J. Lindsay, town clerk.

SUTTON COLDFIELD.—November 1.5th.—Designs
and tenders for the erection of a refuse destructor,

for the corporation.—Borough Surveyor.

CARDIFF.—November 20th.—For extensions to

cart shed, for the corporation.—City Engineer.

CLACTON.—November 22nd.—For providing area
for sheltered bandstand, and constructing pavilion,

for the urban district councO.—Mr. Daniel Rowe,
surveyor.

OMAGH.—For the erection of town hall and
technical school, for the urban district council.—Mr.
J. M. Robinson, architect, 7 Market - buildings,

Londonderry.

Iron and Steel.

GOOLE. — October 18th. — For the supply of

3,770 yds. of 3-in. cast-iron water mains, for the rural

district council.—i\Ii\ G. England, clerk.

MANCHESTER.—October 21st.—For the supply
of permanent way special track work, and permanent
way points, tongues, and hardened steel centres, and
granite setts, for the corporation.—Mr. Thomas
Hudson, clerk.

RHONDDA.—October 21st.—For the supply of

steelwork for sheds, for the urban district council.

—

Mr. W. J. Jones, engineer and surveyor.

HERTFORD.—October 25th.—For laying and joint-

ing 4,000 yds. of new cast-iron main, from 8 in. to

4 in. diameter, and for fittings and other work in

connection therewith, for the corporation.

—

Mr. John
H. Jevons. The Castle, Hertford.

MARSTON SICCA.—October 25th.—For laying and
jointing cast-iron water mains, with valves, hydrants,
and other fittings, together with necessary chambers
and incidental works, for the rural district council.
—Messrs. Willcox & Raikes, 63 Temple-row, Birm-
ingham.

KETTERING.—October 27th.—For the supply and
delivery of iron pipes and specials, for the urban
district council.—Mr. T. R. Smith, surveyor.

WESTHOUGHTON.—November 1st.—For supply-
ing and erecting a steel tank of the capacity of 220,000
gallons, for the urban district council.—Mr. Geo.
Hayes, surveyor.

TE\ATCESBURY.—November 18th.—For laying a
water main, for the rural district council.—Mr. H. A.
Badham, clerk.

Roads.

NORFOLK.—October 18th.—For the supply of

granite for the repair of the main roads, for the county
council.—Mr. T. H. B. Heslop, county surveyor.
Norwich.

SWANSEA. -October 20th.—For the supply of

granite and paving work, for the corporation.

—

Borough Surveyor.

CASTLEFORD.—October 20th.—For carrying out
Ijrivate street works, for the corporation.—Mr. ,1.

Lord, borough engineer.
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SPENNYMOOR.—October 20th.—For making up

certain streets, for the urban district council.—Mr.

C. R. Spencer, surveyor.

PLYMOUTH.-October 20th.—For making up

certain streets, for the corporation.—Mr. J. Paton,

borough engineer.

ACTON.—October 21st.—For paving work with

creosoted wood blocks, for the urban district council.

—

Mr. F. Sadler, engineer and surveyor.

FARNHAM.—October 21st.—For the supply of

Guernsey granite broken to Ig in. and 2 in., for the

urban district council.—The Surveyor.

CARSHALTON.—Octolier 22nd.—For the supply "f

960 cub. yds. of li-in. granite, either Cleehill.

Quenast, Penmaenmawr, or Guernsey, and hire of

steam road roller, for the urban district council.—

Mr. W. Willis Gale, surveyor.

SOUTH SHIELDS.—October 22nd.—For private

street improvement works, for the corporation.—Mr.

Leslie Roseveare, borough engineer.

OHESTER-LE-STREET.—October 22nd.—Fur mak-

ing up a terrace, for the rural district council.—Mr.

(!. W. Ayton, highway surveyor.

FELTHAM.—October 22nd.—For the supply of

granite, for the urban district council.—Mr. G.

Stevens, surveyor.

ROCHDALE.—October 22nd.—For making up

certain streets, for the corporation. — Borough

Surveyor.

MITOHAM.—October 23rd.—For laying soft wood

liaving. for the rural district council.—Mr. R. Chart,

juur., surveyor.

CR«JYDON.—October 23rd.—For laying 6,970 .super,

yds. of softwood pavinc in Purley, and 7,280 yds.

super, in London-road. Mitcham, for the rural dis-

trict council.—Mr. Robert Chart, junr., surveyor.

SWANSEA.—October 23rd.—For widening and con-

>-! ruction work, for the corporation. — Borough
Surveyor.

HACKNEY.—October 2.3rd.—For making up new
streets, for the borough council.—Mr. Norman
Scorgie, borough engineer and surveyor.

MERTON.—October 24th.—For carrying out im-

provement-works, for the urban district council.—

Mr. G. Jerrani, surveyor.

BURY.—October 27th.—For private street improve-

ment works in several streets, for the corporation.

—

Borough Engineer and Surveyor.

ANTWERP.—October 28th.—For the construction

of a causeway, for the Muiucipality.—College des

Bourgraestre et Echevins de la Ville d'Anvers,

Belgium.

BLAENAVON.—October 28th.—For the supply of

broken blue limestone and limestone gravel, for the

urban district council.—Mr. E. W. Edwards, surveyor.

EAST GRINSTEAD, -October 29th.—For levelling,

liietalling. kerbing, channelling and making good five

streets in Withyham, for the rural district council.—

Mr. Charles Turton, surveyor, 6 High-street, East

Grinstcad.

OLDHAM.—October 29th.—For making up certain

streets, for the corporation.—^Borough Surveyor.

CLEETHORPES.—November 1st.—For the supply
(if .500 tons of granite broken to a 2-in. gauge, for the

urban district council.—Mr. C. H. Waithman,
surveyor.

BLACKBURN.—(No date.)—For the supply of

1,000 tons of 6-in. by 3-in. to 3^-in. granite setts, for

tiie corporation.—Mr. William Stubbs, borough
engineer.

Sanitary.

LOOE.—October 18th.—For laying stoneware and
cast-iron sewers, for the urban district council.—Mr.
C. Martin, surveyor.

WIGAN.—October 18th.—For the supply of .5(K)

galvanised sanitary pans, for the town council.—Mr.
A\'. H. Tyrer, town clerk.

HAYES.—October 20th.—For laying cast-iron, steel

;ind stoneware mains and sewer, for the urban district

council.—Mr. D. C. Fidler, engineer. Grange-road,
Hayes End, Middlesex.

KENDAL.—October 2flth.—For tlic extension ol

sewage disposal works, for the corporation.—Mr. F.

W. Oxberry, borough engineer.

BANFF.—October 20th.—For supply and laying

3,500 yds. of fireclay pipes, with manholes and cast-

iron outfall pipes, for the district committee of the

county council.—Mr. James Barron, 214 Union-street,

Aberdeen.

MAIDSTONE.—October gist.—For the supply of dis-

infectants, for the corporation.—Sanitary Inspector,

Fair Meadow.
OYSTERMOUTH.—October 21st.—For the con-

struction of stoneware pipe sewer, for the urban

district council.—Mr. W. P. Puddicombe, surveyor.

KEY'NSHAM.—October 21st.—For the constniction

of sewers, for the rural district council.—Mr. Henry
M. Bennett, surveyor.

RHONDDA.—October 21st.—For relaying main

sewer, for the urban district council.—Mr. W. J.

Jones, engineer and surveyor.

LEEDS.—October 23rd.—For the supply of floor

tiles to cover 13 acres of percolating sewage filters, for

the corporation.—Mr. Geo. A. Hart, sewerage engi-

neer, 26 Great George-street, Leeds.

ESSEX.—October 25th.—For the construction of

362 yds. of 9-in. stoneware pipe surface-water drain,

with manholes, for the county council.—Mr. Percy J.

Sheldon, county surveyor, Chelmsford.

BACUP.—October 27th.—For work of sewering, for

the corporation.—Mr. W. H. Elce, borough surveyor.

WARMINSTER.—October 27th.—For pulling up
existing drains, laying new drains, and constructing

inspection chambers and flushing chambers, for the

Board of Guardians.—Mr. C. C. Hancock, surveyor.

SOUTHPORT.—October 27th.—For the construc-

tion of about 2,200 yds. of stoneware pipe intercepting

sewer, varying in size from 24 in. to 18 in. pipes, and

other works appertaining thereto, for the corporation.

—Borough Surveyor.

GRIMSBY.—October 27th.—For construction of

sewage outfall and temporary pumping station, for

the rural district council.—Mr. A. Hobson, engineer

and surveyor.

SEATON.—October 28th.—For the construction of

stoneware and cast-iron pipes, for the urban district

council.—Mr. George Gush, engineer.

SEDGEFIELD.—October 29th.—For scavenging and
removal of house refuse, for the rural district council.

Mr. J. W. Twaddle, inspector, Blackgate, Coxhoe.

WOKINGHAM.—October 29th.—For works of sewer-

ing, for the corporation.—Mr. C. W. Marks, borough
engineer.

LEEDS.—October 31st.—For the construction ot

screening chambers, sewer, storm overflow culvert,

retaining wall, pumping station, works office, and
laboratory, for the Sewerage Committee.—Mr. Geo.
.\. Hart, sewerage engineer.

CHEPPING WYCOMBE.—November 1st.—For the

sujjply for one year of stoneware pipes, for the cor-

poration.—Mr. T. J. Rushbrooke, borough surveyor.

NANTWICH.—November 6th.—For the construction

of sewage disposal works, comprising detritus, settling;,

storm-water and stand-by tanks, filter beds, humus
tanks, laying sewers and constructing manholes, for

the rural district council.—Mr. H. G. Atkinson, clerk.

LEEDS.—November 12th.—For the construction of

screening chambers, screen-house, detritus pits, sewer,
culvert, retaining wall, pumping station and work.s

office, for the corporation.—Mr. Geo. A. Hart, sewerage
engineer, 2G Great George-street, Leeds.

WOODSTOCK.—November 12th.—For the execution
of drainage work, for the rural district council.—-Mr.

A. G. Higgs, clerk.

OGMORE AND GARW.—November 13tb.—For
laying stoneware pipe sewer and constructing man-
holes, for the urban district council.—Blr. S. H.
Stockwood, clerk, Brynogwy, Court-road, Bridgend,
Glamorganshire.

Stores.
BRADFORD.—October 18th.—For the supply of com-

modities, for the tramways department.—Mr. F.

Stevens, town clerk.

HERTFORD.—October 20th.—For the supply of

corn, coal, coke, oil, waste, water fittings, brooms,
shovels, manhole covers, and gully grates, for the

corporation.—Mr. Alfred Baker, town clerk.

BELFAST.—October 28th.—For the supply of iron

castings, steel castings, carbons, cement, sewer pipes,

firebricks, and sundries, for the Harbour Commis-
sioners.—Mr. W. A. Currie, secretary.
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TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.

The Editor invites the cooperation of Sueveyok readers
vnth a view to malcing the injormation given vndcr this

head as complete and accurate as possible.

* Accepted. t Keoommeuded for acceptance.
t Provisionally accepted.

BALIiYCASTLE.—The following tenders for the erection of

sinstle cottages have been accepted by the rural district

council ;

—

Armoy (1 single).—J. Douglas. Ballycastle, £155.
C'raiganu.—S. JrChn-e. Ballycastle, £165.
Ballinstraid.—S. MClure, Ballycastle. JE165.

Toberkeagh.—S. MClure. Ballycastle, £170.
Cladv.—W. M'MuUau. £184.
Parkmore.—W. MMullan, £157.

liOUKNEMOUTH.—For making up cert.iin roads, for the
ciuporation.—Mr. F. W. Lacey, borough i-ngineer :

—

J. Carbin. Pokesdown.
J. Francis, Winton, £235.*

Grounds & Newton. Bournemouth.
M. Loader. Winton.

BllENTFORD.—For the supply of Guernsey or other
approved granite, for the urban district council.—Mr.
J. W. Croxford, surveyor :

—

Per cub. yd.
s. d.

British Macadams. Limited. Cannon-street. E.C. . . 14 3

A. & F. Manuelle. Gracechurch-street. E.C 13 10
W. Oriffiths & Co.. Limited, Hamilton House. E.C. 13 9

Fry Brothers. Greenwich .

.

13 8
Howe & Mitchell, Denman-street, S.E. 13 T

J, Mowlem & Co.. Limited. Westminster * 13 2

BRIERFIELD.—For paving work, for tlie urban district

council.—Mr. B. Halstead. surveyor :

—

J. Wadge. Burnley.

EASTBOUENE.—For the erection of a hospital, for the cor-

poration.—Mr. W. Chapman Field, borough architect and
building surveyor :

—

F. H. Heath. Limited. Manchester £3.368
H. Martin. Eastbourne 2.795

Peerless. Dennis & Co., Eastbourne 2,784

Bodle & Addison. Eastbourne 2,677

M. Hookham, Eastbourne *
.

.

2.623

A. J. Bessant. Eastbourne 2.143

GRIMSBY.—For a laundry apparatus at Scartho sana-
torium, for the corporation.—Mr. H. Gilbert Whyatt.
borough engineer ;

—

C. Bell. Bradford £445
Manlove. Alliott & Co.. Limited. Nottingham . 432
Armstrong & Co.. Limited, London 412

Hill & Herbert. Leicester 338
Summerscales. Limited. Keighley 295
Bradford & Co.. Salford 294
D. & J. TuUis. Limited. Glasgow 284
Smith & Paget. Keighley* 260

LEEDS.—For the construction of a subway, for the cor-

poration.—Mr. W. T. Lancashire, city engineer :—

Armitage & Hodgson, Leeds, £585.

NEWPORT (Salop).—For layiug stoneware sewers and con-
structing manholes, for the urban district council.—Mr.
P. Darroch, engineer :

—

Harris & Co £1,078
— Trentham 731

Jukes & Co 716

Whittingham & Sons I 698

NORTH WITCHFORD.—For laying water mains and erect-

ing meter-house, for the rural district council.—Mr. A. W.
Broker, surveyor, Wimblington, March :—

A. T. Gatlev, London £1,350
R. Shanks. Chatteris 1.245

T. Kearsley & Son, Leigh, Lancashire 1.127
.T. Sheldrake &' Son, Hornsea, Hull t 1,120

E. E. Lucas 840

OSWESTRY.—For the supply of 120 tons of cast-iron spigot
and socket water pipes, branches, and bends, for the cor-

poration.—Mr. G. William Lacey, borough surveyor and
wnter engineer :

—

W. H. Thomas & Sons. Limited. Oswestry £823
Sheepbridge Coal and Iron Company. Limited.

Chesterfield 816
Stavelev Coal and Iron Company. Limited. Chester-

field 813
Stanton Ironworks Company. Limited. Nottingham . 810
.T. Oakes & Co.. London 793
Isca Foundry Compajiy. Newnort 792
Cochrane & Co. (Woodside). Limited, Woodside, near

Dudley

:

808

Steel TtrBES.

W. H. Thomas & Sons. Limited, Oswestry . . £755
British Maunesmann Tube Company. Limited. London 721

W. H. Thomas & Sons. Limited. Oswestry 701

Stewart & Lloyds, Limited, Liverpool 701

OSWESTRY.—For laying cast-iron water main.—Mr. G.
William Lacey. borough surveyor and water engineer:

—

J. C. Yaughan. Oswestry £640
Hanne.v Brothers. Swansea 584
W. H. Thomas & Sons. Limited, Oswestry 489
H. C. PuUar. Wrexham 475
Jukes & Co., Tipton, Staffs t 429

Laying Steel Tubes.

J. C. Yaughan. Oswestry £543
Hanney Brothers. Swansea 486
W. H. Thomas & Sons, Limited, Oswestry 415
H. C. PuUar, Wrexham 403
Jukes & Co., Tipton. Staffs 380

ROCHDALE.—For making up certain streets, for the cor-
poration.—Mr. S. S. Piatt, borough surveyor :—

Contract 405.—S. Kearsley. Walmesley-road, Leigh.
Contcaot 408.—E. Lomax, Eccles.
Contract 409.—L. Fletcher, Castleton, near Manchester.

EEDDITOH.—For the erection of twelve cottages, for the
urban district council.—Mr. A. J. Dickinson, engineer
and surveyor :

—

J. Shrimpton. Redditch £3,215
W. Roe. Wolverhampton 3.058
Jones & Tranter, Droitwich

.

3.000
G. Huins & Son. Redditch . 2.961
6. Huxley, Astwood Bank 2.915
J. Knox, Evesham . 2,868
H, Holloway, Redditch .

.

2,835
F. C. Huins & Seden, Redditch 2.820
W. H. Edkins & Sons. Redditch 2.816
A. G. Avery, Redditch .

.

2.776
C. G. Huins & Sons. Redditch *

2.725
Bridgewater Brothers, Cradley Heath 2.579

MEETINGS.
Secretaries and others will oWge hy sending carlu notice of

dates of forthcoming meetings.

OCTOBER.
17-18.—Royal Sanitary Institute : Meeting at Newcastle-upon-

Tyne.
IS.—Institution of Municipal and County Engineers : South-

Eastern District Meeting at Brighton.
IB.—Institution of Municipal Engineers : Southern District

Meeting at Crowborotigh.
20.—Institute of Sanitary Engineers: Mr. Wm. E. Hall, on

" The Work and Responsibilities of a Sanitary
Engineer." Ca.vton Hall. Westminster. 8 p.m.

31.— Junior Institiition of Engineers : Mr. Ronald Kelsey-
Jones. P.A.S.I.. on " The Difference between a Drain and
a Sewer."

NOYEMBER.
1.—Institution of Municipal and County Engineers : Meet-

ing in Metropolitan District ; Yisit to Hoxises of
Parliament and Tagg's Island. Hampton Court.

7.—Institution of Municipal Engineers : Annual General
Meeting. 4 Southampton-row. W.C. ; Conversazione,
King's Hall. Eolborn Restaurant. 7.45.

10.—Surveyors' Institution; Presidential Address; Distri-
bution of Prizes. 8 p.m.

24.—Surveyors' Institution : Mr. W. G. Fearndale, M.A., Sorby
Professor of Geology, Sheffield University, on "Some
Geological Aspects of Road Making."

DECEMBER.
5.—Institution of Municipal and County Engineers : Metro-

politan District Meeting; Mr. Sydney G. Turner,
ASSOC.M.iNST.c.E., Barrister-at-Law. on " Some Recent
Legal Decisions of Interest to Municipal Engineers."

JANUARY.
12.—Surveyors' Institution : Mr. Graham Mould, Barrister-

at-Law. on " The Law of Dilapidations."
26.—Surveyors' Institution ; Mr. George Corderoy on

" Measuring and Quantity Surveying."

APPOINTMENTS OPEN.
Official and similar advertisements received pp to 4.30 p.m.

on thursdats will ps inserted in the following dav's issde.

but those responsible for their despatclt are recommended
to arrange that they shall r'ach The Surveyok office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may^ in cases of emergency
only, be telephoned (City 2fo. 10i6) subject to later con-
firmation by letter.

CITY OF BIRMINGHAM.
APPOINTMENT OF TOWN PLANNING

ASSISTANT.
The Corporation of Biiniinghaiii invite applica-

tion."; for tlie post of Chief A.ssistant in the Town
Phmning Department, under the City Surveyor, for

which they offer a salary commencing at £300 per

annum. In making a selection special regard will

be paid to the applicants' qualifications in

—

(1) Surveying, knowledge of road construction.

se'wering and drainage.

(2) Architecture and huilding construction.

(3) Town planning as hitherto carried out.

(4^ Acquaintance with the laws relating to town
planning, housing and public health.

Applications (in candidate's own handwriting),
stating age, experience, present employment and
salary, and accompanied by copies of testimonials,

to be sent to the undersigned liy Friday, the 31st

October, 1913. endorsed "Town Plamiirg .Vssi.sfant."

Canvassing, directly or indirectly, for the post will

disqualify.

The candidate appointed will be required to. sub-

scribe to the Corporation Superannuation Scheme,
and for that pur)iose must submit himself to the
Corporation Doctor for examination. The ajipoint-

nient will be suliject to the Doctor's report being
satisfactory.

HENRY E. STILGOE.
City Ejigineer and Surveyor.

Council House,
Birmingham.

Octolier 10, 1913. (877i

TOWN SURVEYOTranl~Waleiwoiks Engineer
(A.M.I.C.E.) has a vacancy for Pupil at his

office in a rapidly growing town in the North of
England.—Box 1,316. office of The Surveyor, 2-1

Bride-lane, Fleet-street, E.C. (873)
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A UDENriHAW URBAN UISTRIGT COUNCIL.^ AUDENSIIAW. N1:AR MANCHKSTKR.
Tlie Audenshaw Uiiian District Council invite

Applications for the post of Sanitary Inspeotor and

Assistant Surveyor to the Council.

Applicants must state what certificates or qualifi-

cations they hold, and must be competent to pre-

pare plans, &c., and assist generally in Surveyor's

office.

Commencing salary £90 per year.

The person appointed will be expected to reside

in the District.

Applications, stating age and experience, accom-

panied by copies of three recent testimonials, tn tie

addres.sed to the Chairman of the Council, 2 Guide-

lane, Audenshaw, endorsed "Inspector," rot later

than Wednesday, the 29th day of October next.

Canvassing, either directly or indirectly, will dis-

qualify.
FREDERICK HAMER,

Council Clerk.

(872)

wEREFORDSHIRE COUNTY COUNCIL.

MAIN ROADS DEPARTMENT.

APPOINTMENT OF CHIEF CLERK.
The Roads and Bridges Committee invite applica-

tions for the post of Chief Clerk in the C-ounty

Surveyor's Offices.

Candidates must possess a thorough knowledge of

the keeping and auditing of Main Road Accounts,

and be a capable shorthand typist. Salary .Cl.OO per

annum ; age not under 25 or over 40.

Applications, accompanied by copies of three recent

testimonials, which will not be returned, to be

addressed to the undersiened not later than Saturday,
October 25th, 1913.

G. H. JACK,
County Surveyor.

The Shirehall,

Hereford.
October l-I, 191.3. (aSO)

URBAN DISTRICT COUNCIL OF
WARRENPOINT.

Wanted. Town Surveyor for the Urliaii District of

Warrenpoint. Tlie Surveyor will be required to reside

in the town, and will be provided with an Office in

the Town Hall, and to devote to his duties such por-

tion of each week-day as may be necessary to eiuiMc

liim to dischara-e same. Applicants should apiily to

the undersigned for particulars of the duties requireii

of the Surveyor. Salary. £70 per annum. Ai)plica-

tions, stating age, qualification and experience, and

accompanied by testimonials, should reach the uiuler-

sitrned not later than 4 o'clock p.m. on Monday, the

27th October, 1913.

The applicant selected will be required to satisfy

the Local Government Hoard of his competency to

properly discharge the duties of his office, and
appointment will require to be sanctioned by the Loc:

Government Board.

(By order)

BERNARD McKERNAN,
Clerk to the Urban District Council

of Warrenpoint.

Town Hall, Warrenpoint, Co. Down. (807)

U'SCRICK RURAL DISTRICT COUNCIL,
Vj YORKSHIRE.

ROAD SURVEYOR.
Wanted, to commence duties 1st .lanuary, 1914.

Age between 25 and 40 years. Previous experience.

Canvassing will be considered a disqualification.

Form of application will be sent on receipt of

stamped, addressed foolscap envelope.

All applications, marked "Road Surveyor," must
be sent to me by Saturday, the first day of

November, 19f3.

FRED. A. CAMIDGE,
Solicitor,

Clerk to the Council,

3 Stonegate,
York.

(863)

WRITE: ASTON MAftiOR, BIRMINGHAM.
WIRE: "YATONIAM, BIRMINGHAM."
'PHOKE: EAST 40O, 401 and 402

(Private Branch Exchange).

JOHN YATES
& CO., LTD.

CORPORATION TOOLS
& GALVAMBSED GOODS

OF EVERY DESCRIPTION.

MAKERS SINCE 1804.

Contractors to Principal Public
Authorities.

200 GUINEA GUP & 3 GOLD MEDALS

Won at ROSSLARE SPEED TRIALS.

First in all three open events.

First in event C for private owners' cars.

Fastest time over the flying mile.

1 18 Miies per hour on a Sand Course.

This is the third time the Duulop 200 Guinea

Cup has been won in open competition by

luvincible Talbot cars.

Over 40 highest awards have been won by

Talbot Cars in Hill-Climbing, Petrol Economy,

and Reliability Competitions open to all makes

of cars during the season.

r^P)r' ^'"j-:
.:

- ^^ -

-

^ ^^"^4
J

Catalogue on request.

CLEMENT TALBOT, LTD.,

Automobile Designers and Engineers,

Barlby Road, Ladbrcke Grove, London, W.
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HARTLEY WINTNEY SEWAGE DISPOSAL
WORKS.

The vacancy for Clerk of Works has been filled,

and the Council desire tro thank all candidates for

their applications. (875)

EX-PUPILS AND ASSISTANTS.

STUDENT, Inst.Mun. &Cy.E., A.E.S.I. (22),

seek.s .Appointment; excellent surveyor, leveller

and draughtsman; well up in building work, sewer-

age and private stieet works; would prove useful

assistant to a surveyor.—Box 1,325, office of The
Surveyor, ^ Bride-lane, Fleet-street, B.C. (833)

TENDERS WANTED.

T^ANTWICH RURAL DISTRICT COUNCIL
-'-^ WILLASTON AND WISTASTON SEWERAGE

AND SEWAGE DISPOSAL WORKS.
The above Council invite Tenders from Builders

and Contractors for the completion of the Construc-

tion of Sewage Disposal Works, comprising detritus,

settling, storm-water, and stand-by tanks, and filter-

beils and humus tanks, together with the laying of

about 4,600 lin. yds. of 9-in. sewers and the construc-

tion of 44 manholes and other appurtenant works.
Plans may be seen, and Specifications, Quantities,

and Forms of Tender obtained, at the office of the
Engineer to the Council, Mr. Charles E. Davenport,
Assoc.M.iNST.c.E., 152 Hospital-strect, Nantwich, on
the deposit of Two Guineas, which sum will be re-

turned on receipt of a bond-fiik Tender and the re-

turn to the Engineer of all documents received from
him.
The Coimcil do not undertake to accept the lowest

or any Tender.

Sealed Tenders, endorsed "Willaston, &e.. Sewer-
age," must be sent in to me not later than four

o'clock in the afternoon of Thursday, the Gth day of

November, 1913.

(Bv order)

H. G. ATKINSON,
Clerk to tlie Council.

Rural District Council Offices,

Nantwich.
October 7, 1913. (862)

BOROUGH OF CHEPPING WYCOMBE.
The Corporation invite Tenders for the Supply

for one year of Stoneware Pipes. Tender Forms and
full particulars may be obtained from the office of

the undersigned, to whom Tenders must lie delivered

not later than Saturday, November 1st, 1913.

T. T. RUSHBROOKE,
Borough Surveyor.

77 Easton-street,

High Wycombe.
October 14, 1913. (881)

T7" ETTERING URBAN DISTRICT COUNCIL.
-'^ SUPPLY OF OAST-IRON PIPES.

The above Council invite Tenders for the Siif)|)ly

and Delivery of Cast-iron Pipes and Specials.

For Form of Tender, Si>ecifioation. and Bill of

Quantities, ap|ily to the C'oimcil's Surveyor, J[r. T.

R. Smith. Market-place. Kettering.

Tenders, endorsed "Cast-iron Pipes," to reach me
not later than Monday, the 27th instant.

Tlie Cotmcil do not bind themselves to accept the

lovi-est or any Tender.

(By order)

JOHN BOND,
Clerk to the Council.

Council Offices, Kettering.

October 13, 1913 (aS21

DRAIN AND TUBE CLEARING MACHINES
Supplied complete with specially selected MALACCA CANES, fitted with ordinary-

Brass Interchangeable Joints.

Contractors to H.M. Government, Principal Railway Companies,
Borough Councils, and Municipalities throughout the World.

IN USE BY EMINENT SANITARY EXPERTS EVERYWHERE.

yVe are specialists in DRAIN CLEANING and TESTING

APPLIANCES. Catalogue on application.

Also with the "FERRET" or other

patent LOCKFAST JOINTS.

\.^^^
i^'Mf-,, T^

inot Slip tho The
Interohartgoable

CAKEBREAD, ROBEY & CO., Caroba Works, WOOD GREEN, LONDON, N.
Teleeraphic Address: "SPLENDOUR, LONDON.' ibers. Palmers Green, 6S6 & 63S.

There is ONE

and ONE only.

THE HARD YORK NONSL.IP STONE
LONDON I

CAXTON HOUSE,
AXSTMINCTBR, S.W

(BROOKES LTD..)
Nt*> arrietsi
HALIFAX.

CO.,
MANOHiaTER I
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Minutes of Proceedings.

. An interesting statement of

o ~u.- -J c„...I..> the arguments which may he
Combined Sewers. , . ° , • ^ ^^i jused for and against the adop-

tion of either of these two systems of sewerage

was made in a paper presented by Mr. John H.
Gregoiy, consulting engineer, of New York, at

a recent meeting of the American Society of

Municipal Improvements. As in most matters

connected with sewerage and sewage disposal, the

author arrives at the conclusion that no hard-and-

fast rules can be given for the adoption of either

the combined or the separate sj'stem. Each has

certain advantages. The relations wliich the

sewers bear to the problem of sewage disposal are

discussed at considerable length, and from this

point of view the author believes that the separate

.system seems to offer greater advantages. Two
of the statements made in the papei'—some ex-

tracts from which appear elsewhere in this issue

—

appear to be contradictory. In one it is stated

that combined sewers are generally laid on flatter

grades than separate sewei-s, and that by this

means it has been found possible in some cases

to avoid pumping which would have been neces-

sary if the separate system had been adopted. In
the next paragraph, however, it is stated that
higher velocities are required in combined sewers

in order to prevent the deposition of grit, ai,d

that velocities which would be permissible in sani-

tary (separate) sewer? would not give satisfactory

results in combined sewers. Taking these two
paragraphs together it would appear that, if

combined sewere are laid at flat gradients in

order to avoid pumping, the velocities will be un-
satisfactory ; while, ou the other hand, if suitable
velocities are provided for, there is no saving of
fall by the adoption of the combined system.
The only reason for flatter gradients in combined
sewera is, in our view, the fact that they are
much larger in diameter than separate sewers,
but a gradient which would be quite satisfactoiy
for the average combined flow of sewage and sur-
face water would be totally inadequate for the
normal diy-weather flow.

The author deals with the question of a svsteiii

partly on the separate and partly on the combined
system, and discusses ca-es where part of a district

is sewered on the combined system and the re-

mainder- on the separate system, and also the
systern where the fir.st flush only of surface water
:s taken into the sanitary sewers. Very elaborate
schemes have been worked out on the last-men-
tioned system, but they would seem to be verv

costly. No mention is made of the system so fre-

quently adopted in this countrj-, and known as
the partially separate system, in which the rain
water from the back roofs and paved yards only
is connected to the sanitary sewers. For smaller
towns and villages this system is very suitable.

There is only one connection to the sewer from
each house, very little grit is taken into the sewers,
and in practice it will usually be found that in
such cases, if the sewers are sound, the maximum
volume to be treated at the disposal works only
exceeds twice the di-y-weather flow in times of
verj' heavy rainfall, and that this occasional in-

crease in the volume (but decrease in the strength)
of the sewage can be satisfactorily treated by dis-

posal works of the capacity which should, in any
case, be provided for dealing properly with the
di7-weather flow. However, we agree with the
general conclusions of the author, and nothing
but good can result from a discussion of the
various points raised in his paper, and in par-
ticular those dealing with the relations of sewers
to the sewage disposal problem.

The Advantages
of

Lime Treatment
of Water.

In his eighth research report-

er. Houston drev/ attention to
' a novel method of using lime
primarily as a germicidal agent
and only secondarily and inci-

dentally for softening purijoses." The claim that
this method is novel has been disputed by other
chemists. Dr. Thresh, referring to this report in
a paper read befoie the Institution of Municipal
and County Engineers, said :

" The effect of lime
has long been known, for it has been shown that
the softening of a water usually improved its bac-
teriological quality." Again, Dr. Rideal, in a
paper published in our issue of October 3rd, re-
ferred to the process as something that was not
new. Finally, two Ajnerican chemists, Messrs.
Hoover and Scott, of Columbus, directly challenge
Dr. Houston's theory on the grounds that they
obtain efliicieut sterilisation without an overdose
of lime merely as a result of the ordinary soften-
ing process at Columbus,- and also because thev
are of opinion that Dr. Houston's method of test-
ing for excess lime in the water is incorrect. Their
reasons are given more fully elsevrhere in these
pages. The discussion is interesting as showing
the way in which chemical experts differ, but it is
to be noted that, after all. the difference of
opinion, if it really exists, is verv small from the
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point of view of tlie outside observer. While it

is apparently true that under certain conditions

lime-treat^ed wat«r which does not contain an ex-

cess of lime will not support life as far as the

colon and typhoid organisms are concerned, it is

shown that this germicidal action requires a

period of forty-eight houi-s. Possibly Dr. Houston

had not in mind to give the flood waters of the

Thames this long period of treatment. If, on

the other hand, the germicidal action is to be

effective in from five to twenty-four hours, an

excess of lime is required.

Whether the idea of sterilising water by means

of lime is a new idea or not, it does not appear

that the excess method was suggested for practical

application before Dr. Houston did so, and

although the American chemists suggest that Dr.

Houston may have been " led to believe that he

v,-as using a large excess of lime when in reality he

was measuring '' something else, they clearly show

that the excess of lime required by Dr. Houston

is necessary in the case of the Thames flood water,

unless it can be stored for forty-eight hours, which

may well be impracticable. They appear, in fact,

to have proved Dr. Houston's point, in spite of

themselves. Again, it may well be asked whether

there is anything new in their method, although

their expei-iments and research work are of un-

doubted value. Dr. Thresh, in the paper already

referred to, gives the result.s of softening a water

of very variable quality as follows: ' Sometimes

the raw water contained thousands of bacteria per

cubic centimetre, and the bacillus coli is 1 cubic

centimetre; yet when softened and passed into

the mains it rarely contained twenty bacteria per

cubic centimetre, and never contained the bacillus

coli in 50 cubic centimetres, and very rarely in

100 cubic centimetres.' Having said this, it is

necessary to acknowledge the value of the various

tests made, which apparently prove clearly that

colon and typhoid organisms will not live in water

containing no free or half-bound carbonic acid.

The fact is of great importance, and it is well to

draw the attention of water engineers to the

papers referred to, and to the valuable information

which is to hand as to the advantages of lime

treatment of water.

Housing

Pembrokeshire.

The view which has been

taken by the St. Dogmells
Rural District Council of their

duties and responsibilities under

the Housing, Town Planning, ic. Act, 1909, is

embodied in two resolutions which have been

passed by that authority. In the firet they affirm

their belief in the principle and urgent necessity

of the Act, and proceed to state, '"reluctantly,"

that the local rates are so overburdened as to

render it imiDossible for them to bear the cost of

providing the
"

' new houses and other laudable

conveniences " recommended by the Act. The
second resolution was passed in consequence of

a report from the clerk that he had r<x;eived from
the Local Government Board forms for elaborate

returns under the Act which the inspector of

nuisances was unable to fill up. It v.as there-

upon resolved that the forms should be returned

to the Local Government Board with a covering

letter informing the board that no action had been

taken under the Act further than to give a few

owners notices to remedy defects in their houses,

and that since these notices were served no further

action had been taken.

What are the conditions existing in the dis-

trict? From a report recently made by Dr.

Morgan Rees to the Local Government Board, it

appears that, leaving aside houses of the rather

better class and of higher rental, it may be said

that the majority of dwellings are cottages mad©

of flat slaty stones, and built on the bare ttith

without foundations or damp-proof courses. As
a rule, the walls are about 20 in. in thickness, and

the stones are bound together by a material v hieh

is as friable as earth. What pointing did exist

has. in many instances, disappeared, resulting in

crevices and holes in the walls. Generally the

roofs are also made of fiat slaty stones; some-

times they are patched with cement. In a few

instances they are made of thatch, which some-

times has been covered with conrugated iron

sheeting. In the poorer class of cottage eaves-

spouting is absent; while the yard space belonging

to the cottage is either unpaved or badly paved,

the first condition being the more common. No
attempt, as a rule, has been made to drain the

yards, which are consequently wet and dirty. In

many instances cottages are built against the hill-

side, back-to-earth, or with the earth excavated

for a foot or so, leaving a trench, the bottom of

which may be higher than the floor level. Damp-
ness and dilapidation from the causes above men-
tioned must be considered to be common features

of the cottages of the district. Dr. Morgan Rees

recommends that the council should without

further delay administer the Housing of the

Working Classes Acts, 1890 to 1909, in regard to

unhealthy houses within their district, and con-

sider the desirability of providing dwellings for

the working classes. Judging by past experience,

however (the district has already been reported

on twice—in 1870 and 1899), it would appear

that something more than a mere recommendation
will be required before these guardians of the

public health are awakened to a real sense of their

responsibilities.

The Rural

Labourer's Cottage

Whatever may be the politi-

cal predilections of our readers

—a matter with which we have
no concern—we are confident that they will be in

substantial agreement as to the advantage of full

.

public discussion of rural housing conditions,

which must be an immediate result of the opening

of the Chancellor of the Exchequer's " land cam-
paign." The remedies suggested will doubtless be

both numerous and diverse, but the existence of

insanitaiy conditions must be admitted by all

pai-ties, and this alone forms a good starting point

for sanitary reform. The rural housing question

is one upon which we have often commented, and
our readere must by now be familiar with the
view that a primary cause of the shortage of

accommodation is the practical impossibility of

building a cottage at such a cost as to provide a

fair remuneration for the capital invested and
at the same time to be let at a rent which ia

within the means of the intended occupier. The
minimum cost has generally been put at about
£150, and our interest was therefore at once

aroused by an article which appeared in the
Times of last Saturday describing a cottage de-

signed by Mr. Arnold Mitchell, which it is

claimed can be built for £110. Many of the

le^ing landlords have pointed out the desirability

of procuring a standard design of cheap cottage,

and Mr. Mitchell has aimed to achieve this. He
has taken the utmost care to secure every pos-

sible economy in an-angement and constmction,

while keeping within the general requirements

of local building by-laws. For example, there is

no ceiling to the living room, the transverse beams
being visible, with the grooved and tongued floor

of the bedroom above. By this device alone a

saving of four courses of brickwork is efi'ected,

and it is only a single example of which many
others might be given. The accommodation pro-

vided on the ground floor is a living room 15 ft. by
9 ft., a bedroom 9 ft. 3J in. by 8 ft. U in., avail-
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able as a small parlour, a wash-house, larder aud

fuel house; while abo\e these are two bedrooms,

the larger of which is 12 ft. by 10 ft. 6 in., and the

other has a superficiail area of 65 ft. The closet is

entered from the outside. It is estimated that a

cottage of this type will show a margin of profit

if let at half-a-crown a week, the annual cost being

based ou a charge of 4 joer cent on £110 for in-

terest and sinking fund, and the provision of one-

eighth of an aci-e of land at £40 per acre.

Assuming that Mr. Mitchell's design has all the

n\erits claimed for it, he has taken a great step

towards the solution of the urgent problem of

rural housing. A sample cottage has been erected

by the architect at Great Baddow, near Chelms-

ford, aud has been built with local labour for

illOO.

Irish Grievances

and the

Municipal

Conference.

Resolutions on housiug and

Road Board grants were passjed

at the All-Ireland Municipal

Conference held in Dublin last

week. In regard to the former

subject, it was affinued that Irish municipal cor-

porations ought to have the same facilities finan-

cially for providing houses for the working classes

as the rural councils. The need for improved

housing in the urban districts of Ireland is indeed

Jirgent, and anything that can be done by way of

remedy would be veiy welcome. Given the essen-

tial condition of financial stability, there does not

seem to Ix; any reason why the urban authorities

sliould be placetl upon a less favourable footing

than tlie rural councils in regard to housing. The
(lominatiug factor of the problem, however, should

be an economic rent, otherwise urban housing

schemes wiW merely form a grant in aid of wages.

and in a degree defeat the end it has in

view, for one set of poor wage - earners

would be called upon to contribute towards the

better housing of another section while they them-

selves are condemned to exist as before. The
otlier resolution adopted by the conference was to

the effect that the urban authorities should have

power to deal directly with the Road Board for

tlie purpose of obtaining grants or loans towards

steam rolling, or otherwise improving the priu-

ei|)al streets or roads within the urban area. This

is probably part of the larger question with re-

spect to the dividing lines of administrative autho-

rity which has already been considered by
aggrieved urban authorities in Ireland, and which
it is understood will be pressed upon the attention

of the Lord-Lieutenant at an approaching inter-

view. It has been equally a subject of complaint

in England, though not perhaps to the same ex-

tent, and it would not be unfair to infer that the

true inwardness of the matter, so far as the urban
ami rural authorities are concenied, is summed
u]) in the remark of a speaker at the Dublin
meeting that '' the Road Board had any amount
of money at its disjiosal, but the difficulty was to

get it from the board.' It may be added that the
conference instructed its Executive Committee to

submit a scheme for fixing the qualification and
scale of i-emiuieration of municipal officials in

Ireland in districts with populations of 10,000
and upwards. As this has ostensibly for its aim
tlic betterment of the municipal sei-vices and get-

ting rid of an objectionable system of canvassing
it will be welcomed as a step in the right direction.

Closing Order

Inquiries.

In our issue of August '2'2nd

last wc directed attention to

the proceedings in the Court of

Appeal in the case of Eei: v. The Local Goverii-

(iiciit Board, ev parte Arlidge, in which it was con-

tended on behalf of the owner of a house in re

spect of which a closing order had been made under
sec. 17 of the Housiug, Town Planning, &c., Act,

1909, that the proceedings of the Local Govern-
ment Board, to whom he had appealed, should

be quashed as being contrary to the principles of

natural justice. The main objections of the
appellant were

—

{a) That the board had refused

to supply him with a copy of the reports made
by their inspector who presided at the public local

inquiry, on the ground that such reports were
confidential to themselves ; (/)) that the board had
leceived communications from the local authority
and had refused to disclose such communications
to the appellant; and (c) that the board had
given the appellant no opportunity of appearing
and stating his case before the person who actually

decided his appeal. In view of the increasing
tendenc)' of the Legislature to invest government
departments with quasi-judicial powers, the ques-

tions raised in this case must be regarded as being
of the fii-st importance. It is not surprising,

therefore, that a lengthy hearing was given by
the Court to both sides, and that considered judg-
ments were delivered by the learned judges. These
judgments were delivered on Thursday of last

week, when a majority of the Court—Lord
Justice Vaughan Williams and Lord Justice
Buckley—decided against the Local Government
Board, Lord Justice Hamilton, however, dissent-
ing. 'We have already expressed our hope that
the practical result of these pi-oceedings will not
be to hamper the work which is being done in

i-egard to the closing of insanitary houses uudci
the Act referred to. It appeai-s impossible to let

the matter i-est where it is. Either the decision
of the Court of Ajspeal must be reviewed by a
higher tribunal, or the Local Government Board
must devise a procedure which will meet the
points which have been raised, and at the same
time secure that the clear intention of the Legis-
lature in passing the Act shall be effectively
carried out.

A Glossary of

Road Terms.

We give in this issue the first

of a series of articles which will,

so far as we know, for the fii"slj

time constitute at least a fairly comprehensive basis
upon which may eventually be built up a satisfac-
toiy dictionary of terms used in connection with
road engineering, materials and appliances. As the
compiler, Mr. H. Percy Boulnois, says in his modest
introduction, he contemplates that there will be in

his preliminary glossary errors both of omission aud
commission, but he realised (and we think it will

be generally agreed) that it was most desirable for

some one to make a staxt, however imperfect. We
need not at this date discuss the re<il need foi'

attaching to words used by road engineers and
<>thei-s concerned definite meanings undei-stood and
accepted internationally. The need is admitted.
We are aware that partial attempts have been made
to meet it, and recall, for instances, the key to the
titles of proprietary systems aud articles given in <nir

owu columns on October 13, 1911, and the work of

an American committee and of a committee, under
the chainnanship of M. Lucieu Scrraillier, which
submitted to the Third International Road Congress
definitions, in three languages, of something under
300 tei-ms. The Engineering Standards Committee
are also to deal with the matter. The laborious
task which Mr. Boulnois has accomplished does not
pretend in any way to anticipate the labours of
others with the same end in view. It is intended,
rather, to smooth their way. How far it will effect

this will depend largely upon the assistance our
readers give by helping Mr. Boulnois to make
accurate and to expand the basis for an inter-

national glossary of road terms which he commences
in this issue.
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Coast Sand Dunes, Sand Spits, and Sand Wastes —Vill.

By GERALD O. CASE, Consulting Civil Engineer for Coast Works.

In his paper on " The Winning of Coastal Lauds

(111 Holland," read before the Institution of Civil

Engineers, Mr. A. E. Carey, m.inst.c.e., described

the ferro-couc.ret« facing work constructed to pro-

tect the sand dunes adjoining the lighthouse at

Renesse. The toe of the duues became considerably

eroded, and there was a risk of a breach in the line

of dune defenc-es. An artificial sand bank, SO ft.

wide, was thrown up at the foot of the dunes, and

protected by a covering of concrete slabs on the

de Muralt system. On the land side of the concrete

slabbing tufts of helm grass were planted 12 in.

apart. The length of the work originally carried

out was 3,030 ft., but since the reading of Mr.

Carey's paper it has been extended. After the

work was completed erosion of the sea side of the

dune ceased, and wind-blown sand has accumu-

dunes so as to afford as few points as possible for

the wind to attack.

(3) The sowing or planting the sand surface.

(4) The protection of the seeds or plants from

sand drift until they become firmly established.

The constriiction and maintenance of the littoral

dune has already been fully deait with ; but it can-

not be too strongly jwinted out that it is an essen-

tial part of any scheme for the reclamation of coast

sand wastes. If an attempt is made to plant trees

on the land margin of a bare sand waste where

large dunes exist without previously building up
the littoral dune, it will inevitably end in failure,

and the advancing dunes will bury up the trees as

shown in Figs. 14 and 15. The first thing to do

is to form the littoral dune, and the planting in

such places must be commenced on its seaward

Fig. 33.—De Muralt Facing to Sand Ddxes at Voorne, Holland.

lated and partly hidden the concrete facing. The
cost of the concrete slabbing was 4s. lid. per square

yard. The estimated cost of using basalt, pitching

on a clay foundation was 13s. lid. par square yard.

TUE RECLAMATION OF SAND WASTES.
Tlie process whereby drifting and baiTen sand

duues are prevented from trespassing over fertile

countiy, and are transformed into wooded plains

and grazing land, constitute a conquest by man
over Nature, and are an instance of man's influence

in modifying the earth's surface.

Of the advantages of reclaipiing sand wastes land-

ward of the littoral dune there can be no two
opinions, and the efficiency of vegetation for this

purpose is not open to question. Bare sand dunes
which were advancing rapidly in'aiul, overwhelming
villages, churches, agricultural laud and farms,

have been reclaimed by planting of suitable trees

and grasses. Where at one time there were minia-
ture moving Saharas, there are now to be found
valuable pine forest?.

The measures which have to be taken to reclaim
successfully a belt of bare coast sand dunes are :

—

(1) The formation of an artificial coast dune to

cut off the supply of sand from the foreshore.

(2) The levelling of small irregularities in the

side, and be gradually extended inland until

in course of time the whole belt of sand waste is

reclaimed.

The wind is not capable of ti-ansporting sand
above a certain height, and it is possible to buihl
up a dune high enough to prevent any inland move-
ment of sand from the foreshore, even if it is not
covered with vegetation.

When sowing is adopted, the surface must be
covei-ed with branches of coniferous trees, heather,
broom, furze, ttc, or town refuse, to prevent
it being disturbed while the seeds are germi-
nating and firmly establishing themselves. If

brushwood is used, the branches must be kejjt in

place either by fastening them down with pegs or
by placing shovelfuls of earth upon them. The
covering must be allowed to remain on the sand,
the plants pushing their way through it. If trans-
planting is carried out in preference to sowing, the
surface between the plants is often covered with
brushwood, or preferably by sods of turf. Where
the temporai-y fixation of the sand is e&'ected by
turfing, the sods are usually arranged in rows of
squai-es, within which the planting is done.

Generally speaking, in addition to the temporary
fixing of the sand surface, which is required whether
planting or sowing be adopted for the reclamation,
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it is necessary to build, at suitable intervals apart,
fdntinuous parallel rows of paling, brushwood or
(iMier fencing, at nght angles to the direction of
I he prevalent onshore wind.

Tu jilace.s where there are wide belts of sand

they adjust themselves to a rising surface level due
to sand drift. On the south of the mouth of the
Coum River, within the boundaries of Madras City,

hedges of C'axtiaritia eqiiisefifniia liave been planted

in the sand. They are about 5 ft. high, and are

De Murat.t Facing to Sand Dunes at Dombuk(i, Holland.

dunes inland of the littoral dune it is essential to

reclaim the sand in comparatively narrow strips at

a time, and to erect parallel lines of fencing. The
distance between the parallel rows of fencing de-

pends on local conditions ; on level ground a fence

:5 ft. high will afford shelter for about 200 ft., but
(in hilly ground they should not be more than 100 ft.

apart, and on steep hillsides not more than 60 ft.*

kept clipped like a yew hedge, so as to make them
more efficient as sand screens.*

BUREY POET, CAEMARTHEN

A considerable iract of bare sand dunes has been
reclaimed at the Ashbnrnham estate. f This has
been accomplished by planting marram grass in

some cases and pine trees in others. The layer of

-Uf. .\Luralt Facing to .•D liuxES at Kenes>e. Hollavd.

The fencing required is often made in the same way
as that used on the littoral dune, and previously

described.

In some places hedges are made of living trees

and shrubs instead of the dead-wood fences. Such
hedges have the advantage that, to some extent,

' Schlich's Uannal of Forestry.

sand ou this part of the coast is of a very consider-

able depth. Borings for coal made in four or five

places have shown the sand to be about 100 ft.

thick.

* Ryves, The Eiiiiiiieer, February la&. 1912.

t For mformation respectiDg the sand reclamation at Burry Port,

and for photo^raplis tliereof, Ihe anthor is indebted to Mr. G.

Gamons Williams, of Barry Port.



;i! THE SURVEYOR AND MUNICIPAL OfTOBEIl 24. 1913.

Marrinn Plaiitiilidiin.—About 1887, and the fol-

Idwiii"' few years, a considerable tract of sand was

planted with marram grass, the work beoflining

necessary owing to the sand ch-ifting on to tlic cul-

tivated land to the north. From time t-o time the

grass and separating out the tufts ready for plant-
ing.

Experience liere has proved the usefulness of

marram grass for fixing the sand, and, in course of

time, assisting the growth of a most useful herbage.

Fig. 36.—Burry Poet, Carm.4rihen.
Plantation cf Marram Grass on the Sand Dunes.

area planted has been increased. The method of

planting now adopted is as follows: tufts of marram
are planted continuously in lines (Fig. 36), as ex-

perience has shown this method to be better than
planting them at 8-in. or 10-in. intervals in the
lines, which was formerly done. The phot-ograph.

In some places a mass of roots have been found to

penetrate the sand 15 ft. below the surface, and the

decay of these and the leaves helps to fertilise tlie

sand, and to ma.ke a soil capable of growing other

kinds of plants. Results at Burry Port seem to

show that if the marram plantations are at any time

Fig. 37.—BuRHr Port, Oarmarthsn.
T,vpical Growth of Phtits MafUitm at the Lifeboat Plantation on the Sand Dunes

taken in September, 1912, gives a good idea of one
year's growth, as the grass shown was planted in

the previous autumn.
The cost of man-am planting at Burry Port is

about £7 10s. per acre, including digging up the

completely covered by drifting sand owing t^ lack

of protective fencing, the grass will perish : but

that if even a small portion of the growth shows

above the sand it will, in time, force its way
through.
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Pine Plantation!:.—About 1890 or 1891 a con-

siderable area of blown sand was planted with Piniis

maritiina. The Towyn BuiTows plantation of

about 30 acres was made right in the middle of

the sand dune area. The first step taken was to

construct fencing, 6 ft. high, of posts, wire, boards

thing is that some of the tr«es have evidently ger-

minated much later than others, and are now only
3 ft. or 4 ft. high. In many cases where the pines
have come up immediately they show vigorous
growth.
The Lifeboat Plantation (Fig. 37), which is about

Vic,. :iS.—BuRBY Port, Carmarthen.
Dwarf Willows (SalU- repens) Growing on the Sand Dunes

and brushwood, to prevent sand drifting on to the
area to be planted. The seed of the Plnus maritima
was then sown in beds of about 12 ft. wide, with a

space of from 4 ft. to 6 ft. between the beds.

Brushwood branches were then thrown over the
sand to prevent the sand being blown away and

i mile long, and, on the average, 450 ft. wide, was
planted in 1892. This plantation was made on pure
sea sand, in a situation sheltered from the strong

sea winds, and has done very well. Many of the
trees in 1912 were 15 ft. high and 4 ft. above the
ground, and had a girth measurement of 17 in. to

Fig. 39.—Bdrry Port, Carmarihen.
Bed of Eock Boses G.owiog on the Sand Danes.

birds and animals from eating the seed, the young
trees being allowed to push their way through the
dead wood. In this plantation most of the trees

have not done well, although some of them have
grown very satisfactorily. One very noticeable

19 in. Some of the best trees were 18 ft. high, and

as much as 24 in. girth measurement 4 ft. above

the ground.
In some places sand has drifted on to the planta-

tion owing to inadequate fencing, but even where
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nearly buried in sand the trees have continued to

grow as if tlie roots were immediately below the

surface.

There is another small plantation on this estate

known as the Cliffe Plantation, but in this case

there is some soil mixed with the sand, and it

appears that the seed of the pine was not sown, but
that young trees were transplanted there.

Natural Reclamation.—On the dunes here, as

elsewhere, there is a t/endency for the sand wastes

to become naturally clothed with vegetation if un-
disturbed by man or animals. In some places

marram grass has sprung up, and areas of sand have
become naturally reclaimed; in others the natural
growth is inadequate.

A shrub which grows naturally on the sand
dunes on this pa.vi of the coast is the sand willow
{Snlix repens, Fig. 38) ; it grows through the
sand and adjusts itself to a rising surface level.

In the opinion of Mr. Garuons AVilliams the sand
willow is a very efficient plant for preventing sand
drift, and he is inclined to the view that it is

really a better one than marram grass for catching
and holding drifting sand.

Other plants which grow in the sand are wild
pansies, sea holly, dwarf bramble and rock rose.

The latter plant (Fig. 39) not only effectively covers
tlie bare sand, but in the spring and early summer
the mass of white blooms is very picturesque.

(To be continued.)

INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

SOUTH-EASTERN DISTRICT MEETING AT BRIGHTON.

Mr. J. W. Cockrill, the president, was among those
who attended the South-Eastern District meeting of

the Institution of Municipal and County Engineers at

Brighton on Saturday, others present including Mes.'srs.

A. Dryland (Surrey County")—who occupied the chair
during the proceedings—H. Tillstone (Brighton), J. H.
Brierlev (Richmond), B. Bennett (Hove), C. C. Smith
(Westminster), A. J. Catt (Southwick), W. Fairley
(Westminster), W. H. Grieves (Sutton, Surrey), F.
Harris (Tonbridge Rural), P. E. Harvey (Worthing),
H. W. Longdin (Penge), B. A. Miller (Seaford), E. F.
Morgan (Croydon), J. H. Norris (Godalming), P. H.
Palmer (Hastings), J. L. Redfern (Gillingham), F.
Roljerts (Worthing), G. W. Warr (Southwick), F.
Wilkinson (Wimbledon), T. A. Phillips, W. Hosken,
A. E. Cockerton and H. W. Bowen, hon. district secre-

tary (West Sussex County).
The meeting was held in the Pavilion, and in the

course of a short address to the members, the Ch.^ir-
MAN (Mr. Dryland) moved the accordance of a hearty
vote of thanks to Mr. Tillstone, the borough engineer
of Brighton, for his kindness in giving facilities for

the gathering. Mr. Dryland said he was sure all

jiresent were pleased that Mr. Tillstone—who has been
suffering from illness for some time past—was among
tlieni that day, and would unite with him in wishing
him a speedy recovery to health. At the same time
their thanks were due to the corporation for granting
them the use of the building in which they were
assembled, and for permitting them to inspect a
number of the municipal works of the town—under-
takings of interest from which, he had no doubt, they
would add to their store of knowledge. It was with
pleasure also that he saw the president was able to
be with them. Coming, as Mr. Cockrill did, from
Yarmouth, it was only another evidence of the interest
lie took in the institution.

Mr. Tillstone, in acknowledging the vote of thanks,
expressed the hope that the visit would be a pleasant
one.

ELECTION OP EXECUTIVE COMMITTEE.

The Chairman said that as the last district meeting
—held at Sidcup—M-as more or less an outdoor gather"
ing there were no minutes to read on the present
occasion. The executive conunittee had held a number
of meetings during the year, and had made endeavours
to arrange various meetings. Several had fallen
through, but they only looked upon them as meetings
deferred. The first business that morjiing was tiie

election %f the executive committee, and he should.be
glad to have nominations from those present. There

were three counties—Kent, Surrey and Sussex—in the

Soutli-Eastern District, and four members-one a

junior member—had to be selected to represent each

of these.

The result was as follows:—
Kent—Messrs. F. Harris (Tonbridge Rural), R. L.

Honey (Chatham), J. L. Redfern (Gillingham) and
H. W. Longdin (Penge).

Surrey-Messrs. J. H. Brierley (Richmond), W. H.
Grieves (Sutton), C. G. Mason (Guildford) and F.

Wilkinson (Wimbledon).

Sussex—Messrs. A. E. Prescott (Eastbourne), P. H.
Palmer (Hastings), F. Roberts (Worthing) and another

to be co-opted by the committee, with Mr. H. W.
Bowen, the hon. district secretary, an ex-ufficin member.

PROGRAMME OF WORK.

Alluding to the programme of work for the ensuing
year, the Chairman stated that a meeting at Dover
had been promised for April next, while Mr. Palmer
had consented to arrange another at Hastings. Two
in the course of a year would, perliaps. be as many
as they would want with the ordinary institution meet-

ings.

Mr. F. Harris (Tonbridge Rural) suggested that the

institution would do well to take up the question of

housing a little more seriously than they had done.
He thought they might have "a meeting at which they
could discuss the subject, with special reference to

economy of construction. The question was a most
acute one in rural districts, and one that kept the
unfortunate surveyor awake at nights trying to dis-

cover a means of providing cottages at a rental in the

neighbourhood of 2s. a week.

The President said he agreed that the question was
as vital as anything nowadays, and deserved their

attention.

Mr. G. W. Warr (Southwick) put forward the sug-

gestion that a competition might be arranged, and
prizes offered, for designs for pairs or blocks of cot-

tages. It seemed to him a suitable subject for a com-
petition, which could be followed by a meeting for

their consideration.

The President said this was a very good idea, and
ultimately it was resolved that the council of the in-

stitution should be asked to take the proposal into

consideration.

On the proposition of Mr. F. Harkis (Tonbridge),
seconded by Mr. P. H. Palmer (Hastings), a vote of

thanks was accorded to the chairman for presiding.
In the afternoon, following linich, the members paid

visits to the destructor works and abattoir, both of

which are in the council's yard off the Lewes road.

An inspection of the overflow works in the Old Steiiie

afterwards took place.

Wednesbury's Municipal Buildings.—The alterations
and improvements to Wednesbury Town Hall and
municipal offices, which have been carried out at a

cost of nearly £4,000, are now practically completed.
The scheme included the enlargement of the municipal
offices by taking in the old education offices, the con-
struction of a new facade to the town hall of stone
and brickwork, the redecoration of the interior, and
the provision of a new floor for the hall.

Kidderminster Sewage Disposal.—A special meet-
ing of Kidderminster Town Council was held recently
to receive a report from their engineers, Messrs. Will-
cox & Raikes. When the borough was extended de-
mands were made by the Worcestershire County
Council as to sewage not being treated within a certain
distance of Stourport and of the main road, and that
tank treatment should be adopted, with the result that
the Kidderminster Corporation entered into a contract
for the purchase of two additional farms adjoining the
sewage farm. When the scheme was submitted to the
Local Government Board the board objected to the
acquisition of so much land, and suggested bacterial
treatment of the sewage. Messrs. Willcox & Raikes
reported on the alternative systems of land and bac-
terial treatment, and advised that land treatment
should be continued, having regard to its financial
advantages, to the large area of land available, already
belonging to the corporation and laid out for sewage
treatment, and to its special adaptability for the pur-
pose. Bacterial treatment would be about doulile the
annual cost of land treatment, and while land was a
considerable asset, the capital spent on a bacterial
system could not be realised again. The council con-
sidered the report, and it will be forwarded to tlie

Local Government Board.



OrTOr.F.R 24, lOI.I. AND COUNTY ENGINEER. 621

A Glossary of Road Terms.— I.

By H. PERCY BOULNOIS, M.TXsr.f.i;., k.s.i.. Member of the Advisory Committee of H.M. Road Board.

It is agreed, I think, by abnost everj'one con-

cerned in road constvnction and maintenance that

the time has aii-ived when an attempt should be

made to standardise, if possible, the nomenclature

of road terms ; and I believe the Engineering

Standards Committee are about to give this matter

their consideration.

But before there can be any attempt at

standardisation it would appear to be essential

that there should be some basis on which it

should be prepared. Recognising this necessitj-,

1 Iiave endeavoured to compile a glossarj- of terms

which are now used in connection with road con-

struction, in the hope that it may be found useful

in this and other directions. When I first started

on the work I thought that the task would be

comparatively easy, but I soon discovered that to

make the glossary of any use at all, even as a

foundation, it would take a considerable amount
of time and some research.

It will probably be veiy soon observed by those

who will take the trouble to read the glossary as

it proceeds that I have made no reference to the

various geological names of road-making recks,

but have contented myself with scrupulously fol-

lowing the names settled by the Engineering

Standards Committee in this direction. I did thi.s

advisedly, as I felt that to go beyond the conclu-

sions of the committee would be out of place—at

all events for the present. No doubt also, in

many cases, exceptions will be taken to my defini-

tions of tenns, and it is certain that there must
be many omissions and errors. But in order to

make this glossary of present and future value

it is highly necessary that there should be criti-

cisms, and I have therefore determined to pro-

duce the glossary in the columns of The Surveyor.
trusting that criticisms may be freely expressed.

All I ask my critics to remember is that

someone had to make a start,'' and that I

liave been presumptuous enough to do so in the
Jiope that it may be of some service to my brother
professional men.

Abrasion.—The act of rubbing off or wearing of a

stone or other material.

Ab.sorption.—The act or quality of a stone or other
material to absorb water or moisture.

Abi'tments.—The supporting side walls of a bridge,

but often applied to the sides or haunches of

a road.

AciDPHALTE.—The trade name of an asphaJtic com-
position.

Acme Paving.- The trade name of a special method
of wood paving.

Apamant Stone.—The trade name of an artificial

stone, flag or sett.

An.APTABLE.—The trade name of a hoi-se sweeping-

machine.
Adhesion.—The act or quality of adhering or

sticking closely together.

Aeberli System.—The trade name of a method of

road making.
Affinity.—Sometimes used to denote cohesion.

Agglomerate.—To gather together in a mass.
Agglutinate.—To unite or cause to adhere with

a viscous substance.

Agglutinous.—The property of adhering or Being
in a viscous condition.

Aggregate.—" A sum, mass or assemblage of par-

ticulars," generally applied to the matter com-
prising the principal portion of the materials

of which a road surface or concrete is formed.
Akonia.—The trade name of a dust palliative.

Alignment.—Laying out or regulating the ground
plan as distinct from gradient or profile ; the
line of a road, or "to bring into line."

Alley.—A naiTow street or passage.
Alluvial.—A geological term apjjlied U^ recent de-

posits of soil or detritus washed down fmm
rivers, &c., into valleys.

Almajan.—The trade name for a method of sur-

facing roads.

Ambulator.—An instrument for measuring road
distances.

Amicsite.—The trade name of a dust palliative.

Ammoniacal Liquor.—" An aqueous solution of

ammonia and compounds of ammonia and of

phenols."

Andesite.—The trade name of a road-making rork

as settled by the Engineering Standards Com-
mittee.

Angular.—A material with sharp edges.

Annular.—Having the form of a ring.

Anthracene. — Heavy tar oil. An aromatic
hydrocarbon produced in large quantities in

the manufacture of coal gas, and found in the
tar in varying proportions.

Antistaubite.—The trade name of a dust pallia-

tive.

Aplite.—A road-making rock, coming under the

trade name of " granite," as settled by the

Engineering Standards Committee.
Apokonin.—The trade name of a bituminous

mixture for road construction.

Aqueduct.—A bridge carrying water.

Arcade.—A covered lane or passage containing

shops.

Argillaceous.—Partaking of the nature of olay.

Argillaceous Soil.— Soil of a clayey nature.

Arkose.—A road-making rock coming under the

trade name of '' grit," as settletl by the

Engineering Standards Committee.
Arbis.—The edge of a dressed stone or of a wood

block.

Arterial.—A term applied to a system of streets

diverging from a common centre, or joining

up with main roads.

Artificial Asphalte.—A generic term applied to

various bituminous compounds or mixtures
containing more or less natural rock-asphalte.

Asphalte.—Sometimes spelt " asphalt." There has
been some confusion in the use of this name.
It was formerly understood to mean the
natural asphalte rock found in certain

localities, such as Val de Travers, Limmer,
. Seysseil, Lobsann, &c. This rock consists of

pure carbonate of lime intimately combined and
imjsregnated with mineral bitumen in variable

proportions. The term is now applied to

various bituminous mixtures.

Asphaltenes.—A term applied to certain com-
ponents of bitumens in petroleum products.

&c.

Asphaltic.—Of a character similar to that of

asphalte, or containing a proportion of

asphalte.

Asphaltic Macadam.—A tenn sometimes applied

to tar-macadam, but a proportion of real

asfihalte is generally understood to liave been
used in its composition.

Asphaltoiline.—The trade name of a bituminous
compound.

AsPHALTUM.—A mineral pitch not to be confused
with asphalte. It is found in a soft or liquid

state in some parts of the world. It is gene-
rally called bitumen.

Atlas Stone.—The trade name of an artificial

flagstone.
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Atomise.—To reduce to atoms, as in tar-spraying.

Attenuate.—To make tbin or less viscid.

Attrition.—The act of wearing or rubbing down
by contact. See also "Inter-attrition."

Avenue.—A long street or road of considerable

width, and generally with trees planted en

each side.

Axle. — The bar transferring the weight of a

vehicle on to the wheels. All weights of

vehicles are calculated by the weights on the

front and back axles.

B.\FFi,ES.—The plates in a mixing machine wliich

break up and change the direction of flew cf

the material, thus ensuring a perfect- mixture.

BvLLAST.—A generic teim applied sometimes to

denote river gravel or stones, and also to the

matrix of the material used in making con-

crete.

Barrel.—Or " ban-eling." Th© camber, contour,

cross-section or crcssfall of the surface of a

caiTiageway.

Basalt.—The trade name of a group of road-

making rocks, as settled by the Engineering
Standards Committee, including basaltic

whinstone.

Base.—Sometimes used instead of th© word " foun-

dation "—for instance, "the concrete base"
under setts.

Batch.—Any quantity of a materiail made at

once; for instance, the charge put into a mi.s;-

ing machine.
Bath Mixer.—A special form of mixer used for

mixing bituminous materials.

Batten.—A thin strip of wood, used, inter alia,

between concrete " bays " laid in situ.

Batter.—The slope or inclination of the face of

a retaining wall.

Bay.—A term used to denote a square of concrete

paving; in bridges, the portion between th©
piers.

Bearing.—The solid support of a girder cr beam.
Beater.—See " Eam.mer.

'

Bed.—That on which anything rests, a layer or
stratum ; to embed or fix in a permanent posi-

tion ; to impose in a position a stone or a brick.

Sometimes applied to the support of the foun-
dation.

Beech.—A wood sometimes used for

blocks.

Beetle.—A heavy wooden mallet or beater.
Benching.—Cutting or leaving edges or steps to

strengthen embankments in process of con-
struction.

Bench Mark.—A permanent mark used in level-

ling.

Bent Grass.—A grass largely planted to retain
sand and prevent its being blown away.

Besom.—A birch broom.
Betox.—A form of concrete in which large stones

are embedded.
Betterment.—Increase in the value of propei-ty

caused by a road or street improvement.
Bevel.—To cut away or skpe off to an angle.
Bifurcate.—To divide into two. "Where two

roads meet at an acute angle they are said to
bifurcate.

Billhook.—A hatchet with a long handle for
trimming hedges.

Bin.—A box, generally of iron, in which is kept
sand or gravel to be sprinkled on road sur-
faces when slippery. An " orderly bin " is

used to receive the refuse swept off roads.
Binder.—A term sometimes used to denote small

material used for binding an aggregate, and
sometimes for the sand, gravel, or grit used
to bind tlie surface of a water-bound mac-
adam road. The word is also now used to
designate various bituminous compounds used
as binders to consolidat© carriageways.

pavmti

Binder Course.—A course of fine bituminous con-

crete spread between the lower and the upper
crust of a road.

Binding.—The material used on ordinary n:ac-

adam roads to bind the surface stones together.

Sometimes called ''blinding."

BiTiiuLiTic.—The trade name of a bituminous

ivn-iturc.

Bituflux.—Th© trad© name of a bituminous mix-

ture.

Bitumen.—A mineral substance of a resinous and
viscous nature, chiefly composed of hydrogen,

carbon, &c. The word is often applied

wrongly to residuums of distillation. If pure

or natural bitumen is meant, the term should

be prefixed by a qualifying description, as

Trinidad Lake, Mexican, Ebano, kc.

Bituminous.—Containing bitumen or having a

close resemblance to bitumen.

Bituminous Macadam.—See " Tar-macadam."
Bl.vck Ash.—Crude carbonate cf scda.

Blades.—Fixed or movable projections.

Blanket.—A term used to deugnate a thin crust

or carpet of som.e bituminous mixtiue laid

on th© surfac© of a carriageway.

Blast-furnace Tar.—A material obtained from
blast furnaces, using Scotch splint coal as fuel.

Bleeding.—The exudation of pitch or bitumen
from the road surface or from the prepared

material.

Blending.—The act of mixing certain ingredients

together in fixed propor'ticns.

Blinding.—See " Binding."
Blocking Course.—The filling-in coui-se or termi-

nation course of a row of paving stones,

bricks, or wood blocks.

Blocks.—Pieces of wood cr stone squared into

shape, but which are not cubes.

Blowhole.—A small hole in the surface of asphalt

or similar material caused by steam generated
below in laying the hot material en a wet
surface.

Blue Gum.—A species of Australian eucalyptus or

gum tree, from which weed blocks for paving
have been made.

Bond.—A joint, or a jointing material. The word
is sometimes used to designate the cohesion

of one material to another.

Boning.—The act of levelling by the eye with
cross-heads called " boning rods."

Boost.—To raise something by packing it up from
underneath.

Border.—The edge or verge of a country road.

Sometimes the word " border stone " is used
to designate a rough kerb.

Boring.—A small hole made to ascertain the
nature of the subsoil.

Borrow Pit.—A pit or excavation from which
earth is taken to make up an embankment cr
raised road.

Boss.—A thickened head or swelling.

Bottle-neck.—Applied to the short, nari-ow
entrance of a street cr road which afterwards
widens.

Bottoming.—The lowest portion, cr layer, of a
carriageway resting on the ground formation.
New frequentlj- called the ' bottom coui-se,"

or " bottom coat."

Boulder.—A large piece of rounded, wat«r-worn
reck.

Boulder Clay.—A tenacious claj' of the glacial

or drift epoch.

Boulder Pavement.—A pavement made with
" cobbles " cr large, rounded stones, now quite
obsolete.

Boulevard.—Usually applied to a wide avenue cr
street which partly or wholly encircles a
town, but the word is frequently used instead
of " avenue."

Box-drain.—A drain with a flat top and bottom.
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Breaking Track.—A term sometimes used to

designate vehicles which do not follow iu the

same track.

Breasts.—Sometimes used to designate the out-

side portions or haunches of a can-iageway.

Breast Wall.—A revetment wall.

Breccia.—A road-making rock, coming under the

trade name of '' grit," as settled by the Engi-

neering Standards Committee.
Breeze.—Small coal, ashes, clinker, or cinders;

sometimes used for binding.

Bridle Path.—A path that can be used by horses,

but not by a vehicle.

Briquette.—A small artificial brick or tile.

Brittle.—Easily broken, fragile, the reverse of
" tough."

BuLiDLE-HOLE.—A gully constructed pai-tly uudev
the kerb and footpath, with an elongated

entrance parallel to the channel. [Local

term.]

Bumping.—A technical term used for the violent

movement of tar, &c., when boiling.

Bunches.—A terai sometimes applied to humps
on the tops of ' waves " in the surface of a

carriageway.

Bunney.—A short, small culvert- or drain. [Local

term.]

Burnetise.—A process of impregnating wood
blocks with a solution of chloride of zinc.

BuTHALiTic.—The trade name of a special method
of constriicting tar-macadam roads.

But-JOINT.—A joint between two setts or blccks

without any space between them.
By-pass Road.—Generally applied to a road which

diverts the trafSc for a short distance so as

to avoid congestion of traffic in a town or else-

where.

By-road.—A private or obscure road which
diverges from a main or district road.

Calcareous.—Partaking of the nature of lime, or

chalky.

Calcium Chloride.—A binaiy compound from
calcium, a member of the alkaline earth
group of elements. Largely used as a dust
palliative.

Calkins.—The rough-pointed projections on a
horse's shoe.

Caloric.—Pertaining to heat.

Camarco.—The trade name of a road composi-
tion.

Camber.—The convexity or curve of the cross-

section of a can-iageway. Also called

"barrel,'' ' crossfaHi," "curvature."
Camphor Wood.—A hardwood from Borneo, some-

times used for paving carriageways.
Camp Sheeting.—Close piling or boarding to re-

sist pressure of earth, &c., from behind.
Sometimes called

'

' camp sheathing.'

'

Cant.—To turn over, tilt, or place at an angle—
for instance, a canted or hanging road.

Cantar.—The trade name of a hand tar-spraying
machine.

Carbenes.—Components of bitumen petroleums,
&c.

Carbon.—From " Carbo, ' a coal. It is insoluble
and infusible.

Carpet.—A term used to denote a thin covering
or coat of asphaltic, bituminous, or similar
material on the surface of a carriageway.

Carriageway.—The part of a road used by
wheeled vehicles.

Cart.—Fomierly used to denote a two-wheeled
vehicle without springs, but now generally
used to denote an open vehicle on two wheel;.
Also used as a verb to denote the haulage or
carrying of materials.

Catchment Area.—The area from which the sur-
face or storm water is gathered.

Catch Basin.—See "Catchpit."

Catchpit.—A pit at the side of the road into

which the surface water drains. Usually

called a gully or gully pit.

C'au,=;eway.—A narrow road or street paved with

stone. Generally applied to a raised road or

a short road to a ford or ferry.

Cementation.—The binding power of any mate-
rial to adhere together after having been
broken into very small pieces.

Cementitious.—The binding property of any
material.

Centigrade.—Consisting of 100 degrees; gradu-
ated into 100 divisions or equal pai-ts. Spe-

cifically : Of or pertaining to the centigrade

thermometer; as 10° centigrade (or 10° C).
Centimetre.—A French measure of length = 'SOS?

of an inch.

Cesspit.—Sometimes jused to denote a gully-pit or

catchpit.

Chain.—A measuring, or '' Gunter's," chain, 66ft.

in length and divided into 100 units.

Chaise.—An almost obsolete word for a certain

type of vehicle.

Channel.—The gutter, or kennel, at the side of

the carriageway. See also "Water table."

Charge.—To fill a vessel ; or, used as a noun, the
contents of a vessel.

Chart.—A plan, or tabulated form. A marine
map.

Chase.—A groove or cut.

Chasm.—A deep and wide rift or fissure.

Checker.—Or " Chequer.'' To mark with little

squares. Sometimes used to designate the
scarifying or chequering of a road surface.

Cheek Crusher.—A stone breaker, with jaws or

cheeks, as distinguished from a roller or drum
crusher.

Chert.—A road-making rock, coming under the
trade name of "flint," as settled by the
Engineering Standards Committee.

C'hips or Chippings.- -Small fragments of stone,

irregular in shape, with fine, short edges.

Chip Pavement. — A pavement composed of

irregular stone spalls in the form of a mosaic.

Chock-a-Block.—Driven tight together.

Chord.—The straight line drawn from one end of

an arc of a circle to the other end of the arc.

Chute.—A trough or channel for delivering water
or other matters down an incline.

Cinders.—The residue remaining after burning
coal in an ordinary fire, somewhat softer than
ashes.

Circuitous.—Applied to a roundabout way or

road.

Circulation.—Used to apply to the movement of

traffic of vehicles on roads.

Circumferentor.—An obsolete instrument for

taking angles in road surveying.

Circumfuse.—To spread around or pour over a
surface. [Such as tar on a road.]

Clare's Compounds.—A trade name given to

vaiious special bituminous compounds for

making tar-macadam, or for spraying, &c.

Clay.—Fine-grained, non-indurated sedimentary
deposit, plastic when wet.

Clay Puddle.—Clay or earth tempered with
water and thoroughly worked up into a plastic

condition. [See '' Puddle."]

Cleavage.—The manner in which stones or similar

materials split or divide.

Cleave.—To split.

Clinker.—Hard, vitrified, or burnt scoria or slag,

&c. Sometimes rather loosely used to desci-ibe

cinders.

Clod.—A lump or mass of earth or clay.

Coach.—Often applied indiscriminately to a
vehicle, but generally understood to refer to

a four-in-hand.

Coagulate.—To cui'dle or congeal.

Coalesce.—To grow together or unite.
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t'oAL Tak.—See " Tar."

Coat.—A single application of tar or other maU--

rial to the surface of a road.

CoA3;iNG.--A covering or spreading of a material,

such as stones on a road ; also the application

of tar or other material on the surface of a

road. The word is used indiscriminately with

"coat," as, for instance, top-coating, or top

coat, iScc.

Cobble.—A large pebble or rounded stone for-

merly used for paving carriageways or foot-

walks, but now obsolete.

Cob-wall.—A wall built of clay mixed with straw.

Cocks.—Sometimes used instead of " calkins

on hoi-ses' shoes. [A local tenn.]

Coffeudam.—A dam made of a double row of piles

set close together with clay rammed between

the rows of piles.

Cogs.—Sometimes used instead of " calkins.''

Cohesion.—The force which binds the particles of

any material together.

Colonnade.—A series of columns in a row. Gene-

rally applied to a covered, long portico with

shops underneath.

CoMPO.—Another name for mortar.

Composite Paving.—A generic term applied to

artificial paving.

Compressed Asphalte. — Natural rcck-asphalte

ground into powder, heated and rammed to

form a road surface.

Concave.—A hollow or cavity; the reverse of

convex.

CoNCBETE.—Stones, gravel, or other materials

mixed together with cement, wa.ter and sand.

The term is sometimes employed in referring

to tar-macadam as tar-concrete.

Conduit.—A pipe, tube, or other channel for

the conveyance of water or other fluid.

Conglomerate.—^A road-making rock, coming

under the trade name of " grit," as settled

by the Engineering Standards Committee.

Consolidate.—To make solid, to unite or press

together, as in rolling the surface of a road.

Contour.—The outline of a figure or body. Gene-

rally applied to the cross-section or cross-

fall of the surface of a carriageway.

Convex.—Rising or swelling into a rounded form.

The reverse of " concave."

OPING.—The top or cover of a wall.

opse.—A small wood or coppice.

orduroy.—A term given to the surface of a car-

riageway that has become ribbed or corru-

gated.

Cormastic.—The trade name of a special method
of construction of the upper crust of a car-

riageway.

Corrugated.—Beut into folds or wrinkles.

Counterfort.—Projection of masoniy or brick-

work at the back of a retaining wall to

strengthen it.

Course.—Applied to the various layers of metal
or other material spread on a road, such as

bottom course, toi? course, etc. " Crust " is

sometimes used instead, but there is some con-

fusion in the use of these words. '' Course "

is also used to describe the rows of paving
setts or wood blocks.

Court.—A walled-in space, but generally applied
to a group of houses in an alley.

Crab.—A portable windlass.
Crawl.—To creep slowly, applied to bituminous

mixtures which creep under heat.
Craze.—Slightdy to crack or split open the skin of

a surface.

Creep.—See " Crawl."
Crempoid.—The trade name of a dust palliative.

Creosote.—A powerful antiseptic obtained from
coal tar, and used extensively in the preser-
vation of wood blocks.

Croft Block.? or Flags.—The trade name for a

specially prepared artificial stone.

CwosiFALL.— See '• Camber."
Chos.5-grip.—A cutting or channel across a road

to divert the surface water from one side to

the other.

Cros.5ING.—A term used to designate a passage-

way, which is generally paved, over a street or

road.

Cross-road.—A road intersecting another road,

but sometimes used to designate a by-ruad

traversing the country.

Crown.- -Often used to designate the centre of a

can-iageway or the top of the camber.

Crude.—Untreated, raw, in a natural state ; ofteii

used as a qualifying description in referring

to tar, oils, &c.

Crumble.—To fall or break into small pieces or

fragments.

Crunch.—A synonym for "crush."

Crusher.—Sometimes applied to a " stone

breaker."

Crusher Run.---A term applied to the unscreened

product of a stone breaker.

Crusher Sand.—The sand cr small stuff remaining

after stone has been crushed or broken in a

stone breaker.

Crust.—The e.xternal covering of a carriageway;

it is sometimes qualified as upper and hnvtr

crust if there are two layers making up the

formation.

Cubes.—Setts which are actual cubes in measure-

ment.
Cul-de-Sac.—A street open at one eud only. A

narrow street of this description is often called

a " blind alley."

Culvert.—An arched drain of brickwork or stone

carried under a road for the passage of water.

A culvert is distinguished from a bridge if

not of more than 6-ft. span.

Cups.—A term applied to hollows or depressions

in the surfaces of a carriageway. [See also
' Potholes."]

Curb.—Generally spelt "'kerb." The edge stone

of a sidewalk or footwalk. Sometimes called

curbstone.

Curtilage.—A courtyard ; or. in law, a court-

yard, back, side, or piece of ground lying near

and belonging to a dwelling-house.

Curvature.—The contour cr camber of a car-

riageway surface.

Cushion.—Or cushion bed. A bed of sand or

ashes, &c.. laid between any paving and the

concrete foundation.

Cyclometer.—An instrument for measuring the

distance travelled by a vehicle.

Dacite.—A road-making rock, coining under the

trade name of ' Andesite," as settled by the

Engineering Standards Committee.
Dandy.—A portable can for the distribution of

tar or bituminous binder. Also used to

designate a portable mixing vessel.

Dapping.—Or "dabbing." The use of a broom
to drive tar into the interstices of the surface

of a carriageway.

Dead Oils,—Oils distilled from tare with a density

greater than water.

Decay.—To deteriorate, waste, wither or rol,

moulder or fail gradually.

Decimetre.—A French measure = 3'937 in.

Declivity.—A steep descent.

Deformation.—A distortion or disfiguration.

Degradation.—The wearing down of stones,

rocks, kc, by the action of water or other
causes.

Dehydrate.—To remove all water from tars oi

other materials.

Deliquescent.— Capable of attra'.-tiiig moisture
from the air and retaining it.
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Dell.—A small uarrow valley or ravine.

Density.—Usetl to describe tlie quality of being

close or thick in direct proportion to the mass

and volume of some substance used as a

standard, and invei-sely proportional to the

bulk or size.

Denudation.—The act of making bai-e. [See also

' Degradation. ']

Deodoriser.—That which des.troys smell.

Depot.—A place of deposit.

Depreission.—A hollow, or concave falling in, of

the surface of a carriageway. The state of

being pressed down.
Derrick.—A boom suppoi'ted by posts and stays.

The name is derived from that of hangman
Derrick.

Detergent.—Any substance that has a strong

cleansing power.

Detour.—A deviation from the direct or shortest

path.

Detrition.—The act of wearing av^ay.

Detritus.— Waste or disintegrated material.

Specially applied to the mineral matter

washed or scraped off the surface of carriage-

ways.

Dubase.—A road-making rock, coming under the

trade name of " Basalt," as settled by the

Engineering Standards Committee.
Diffuse.—^To pour out and spread on a surface.

Dilute.—To make more liquid.

Dingle.—A narrow vale or valley.

Diorite.—A road-making rock, comiHg under the

trade name of '' Granite," as settled by the

Engineering Standards Committee.
Direction-post.—Or sign-pcst. A post indicating

the direction of certain places at the bifurca-

tion of roads.

Dish.—A term sometimes applied to a hollow de-

pression in the surface of a carriageway
i
and,

as a verb, to denote the act of making a hol-

low or depression.

Disintegration.—The act of separating the com-
ponent particles of a substance as distinguished

from decomposition.

Distributor.—A machine for spreading bitu-

minous or other liquid substances upon the

surface of carriageways.

District Roads.—A term applied to roads which
are repairable by the inhabitants at large

through town and district councils.

Ditch.—A side drain of a country road.

Dog's Leg.—A term sometimes applied to denote
a crooked lane.

Dolerite.—A road-making rock, coming under
the trade name of '' Basalt," as settled by the

Engineering Standards Committee.
Dolomite.—A road-making rock, coming under

the trade name of "Limestone,'' as settled

by the Engineering Standards Committee.
Drag.—A skid or shoe on a wheel.

Drain.—A channel through which water or other
liquid flows off.

Dray.—A four-wheeled open wagon. Usually
applied to a brewer's dray.

Dribbling.—Sometimes used to denote the placing
of small quantities of material in depressions
on can-iageways to restore the surface to its

original shape.

Drizzle.—A very fine rain.

Dryer.—A machine for dicing stone or sand by
the application of heat.

Duct.—A conduit for pipes, usually applied to
the underground carrier of electric cables, &c.

Ductile.—Flexible or pliable, easily drawn out
to a thread.

Dump.—To unload from a cart by tilting.

Dumping Ground.— The site where spoil is de-
posited.

Durability.—The capacity to i-esist wear, the
power of lasting.

Durax.—The trade name of a nietliod of paving

with cubical setts of small size. [The same
as '' K'leinpflaster. '']

Dust.—Fine, dry particles of earth or other

matter so attenuated that they may be raised

and wafte<:l by the wind.
DusTABATO.—The trade name of a dust palliative.

Dusting.—Sometimes used to designate the opera-

tion of street cleansing.

DusTROYD.—The trade name of a dust palliative.

Dynamometer.—An instrument for measuring
force or power, especially that of men, horses,

machines, &c., by means of springs.

Earth.—A generic term for soil, mould, &c.

Earth-up.—To cover with earth, or heap-up soil,

earth, &c.

Easement.—A liberty or privilege without prolit

which one owner has in the estate of another
owner; distinct fi'om the ownership of the
soil, such as a right-of-way, or right of drain-

age, &c.

Ease-off.—To soften or slacken, as applied to an
angle or curve, &c.

Echelon.—Wedge-shaped.
Edge-iron.—A tool for cutting the grass verges of

carriageways, &c.

Elastic.—The power of recovery from compres-
sion or tension.

Elastite.—The trade name of a bituminous com-
pound for roads.

Elbow.—A sudden turn in a road not quite so

acute as a " hairpin '' turn.

Eminence.—A term usually applied to a hill of

moderate elevation.

Emulsification.—The act of making an emulsion.
Emulsion.—A mixture prepared by uniting oil

and water, generally resembling milk in

appearance. [From mulgeo, to milk.]
Encroachment.—Unlawful intrusion. Assumption

of the rights and privileges of another.
Enhydrous.—Containing water within.
En Masse.—In the mass, or the whole of a num-

ber of things taken together.

Enrockment.—A mass of large stones thrown in

at random to make a foundation.
En Route.—On the road, on the way to any place.

Epidiorite.—A road-making rock, coming under
the trade name of "Basalt,'' as settled by
the Engineering Standards Committee.

Equestrian.—A person on horseback.
Erminite.—The trade name of a dust palliative.

Erratic Blocks.—Scattered stone bouldei-s which
are supposed to have been earned by icebergs
during the glacial epoch.

Escarp.—To cut rocks at a vei-y steep angle.

Espalier.—^A sort of trellis work.
Esplanade.—A term generally applied to roads

or broad paths abutting on the sea.

Evaporate.—To dissipate in fumes.
Excoriate.—To strip or tear off the skin of any

material.

Excrescence.—A growing out or superfluity.

Expansion Joint.—A joint which allows for ex-
pansion. Generally applied to open joints in
wood or other similar pavements to allow for
the swelling of the material by moisture with-
out disturbing the jjavement.

Exude.—To discharge by '' sweating," or under
pressure.

FA9ADE.—The front view or elevation of a building.
Face.—''The front or fore part," generally applied

to the surface of a carriageway.
Facettes.—"Little faces." Generally applied to

the faces of a crystal or of a stone.
Fairfield.—The trade name of a bituminous com-

pound.
Fall.—A difference in level. Sometimes used

instead of " gradient."
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Fat.—Sometimes used to designate a concrete or

mortar which is rich in cement or lime, or a

mixture rich in bitumen.

Fatigue.— The weakening of metal produced by
repeated vibrations or strains.

Fatty.—A word sometimes used to describe a

mixture with an excess of bitumen.

Felsite.—A road-making rock, coming under the

trade name of " Porphyry,'' as settled by the

Engineering Standards Committee.

Feruo-concrete.- -Concrete fortified or strength-

ened by steell rods or framing.

Feeuomac.—The trade name of a special method
of making roads with a cementitious powder.

Filler.—A term now applied to a thin surface
coat or course of fin© bituminous material
which is used t« fill the surface voids in a

carriageway. Sometimes called a '' seal coat.
"

[There is some confusion now existing as to

the use of this word.]

Filling.—The material used for filling-in. Now
sometimes employed to denote the material
used to fill the voids or intei-stices in bitu-

minous-bound carriageways.
'

Finger-post.—An almost obsolete word for a
sign-post or direction-poet.

Fissure.—A crack or narrow chasm.
Fixed Carbon.—The organic matter of the re-

sidual coke obtained upon burning hydro-
carbon products in a covered vessel in the
absence of free oxygen.

Fixity.—Stability.

Flag.—Or flagstone. Usually applied to a
natural (but sometimes to an artificial) stone
used for paving footpaths.

Flake.—A chipping or small piece of stone of a

flat or thin nature.

Flaky.—A term used to denote road metal which
has in it a large proportion of thin, flat pieces

of stone.

Flanks.—Sometimes used to denote the haunches
or shoulders of a carriageway.

Flexible.—Pliant, ductile, and yielding.

Flint.—A variety of chert found in the chalk.
Flints used for road construction are known
as pit flints, field flints, hand-picked flints, &c.

Float.—To smooth over the face of cement,
mortal", &c.

Floating.—A term used as a substantive to de-
scribe a thin layer of cement and sand or
similar material laid on concrete to form a
true bed for blocks or setts.

Flocculent.—Coalescing and adhering in flakes.

Flour.—A term sometimes used to describe a very
fine stone dust.

Flume.—A water channel driving a water wheel.
Flush.—In a manner so as to be even or level with

anything else.

Flush Coat.—Sometimes used to describe a fine

coat of bituminous mixture laid on the sur-
face of a carriageway.

Fluting.—A narrow groove, channel, or furrow.
Flux.—A substance or mixture used to promote

the fusion of metals or minerals. Also ap-
plied to certain materials used for softening
the harder bitumens.

Fluxphalte.—The trade name given to a bitu-
minous mixture.

Footpath.—The name formerly applied to a nar-
row path or way for foot-passengers only,
across fields, A-c, but now often applied to
the footway. Sometimes called "Path," or
" Pathway. '

Footway.—The part, of the highway used by foot-
passengers, generally divided "from the car-
riageway by a kerb, and raised above the
level of the carriageway. Also called foot-
path, side-walk, path, pathway, parapet,
causeway, foot pavement.

Fork.—The point in a road where it divides into

two branches.

Formation Level.—The surface of the excavated
or made-up ground on which a road is con-

structed.

Forward.—A word used in measuring to denote
lineal measurement

—

i.e., " a yard fonvard.

Foundation.—Used sometimes to denote the

solid ground on which the road formation

rests, and sometimes to denote the lowest part

of the structure of a road. [This is one of

the words that requires an accepted defini-

tion, as it is now used very loosely.]

Founder.—To go to pieces. A road that has
' foundered "' requires entire reconstruction.

Free Carbon.— Organic matters in tars which are

insoluble in carbon disuilphide.

Freestone.—Stone composed of sand or grit.

Unsuitable for road metal.

Fret.—To wear by attrition.

Friable.—Easily crumbled or pulverised.

Fringe.—A word sometimes used to denote the

edge or boi-ders of a road.

Frontage.—The extent of the front of any build-

ing or land abutting on a road.

CTo be continued.)

THIRD INTERNATIONAL ROAD CONGRESS.

ADDiTtONAL COPIES OF THE GENERAL REPORTS.

Ill consequence of the many requests which have
been received for additional copies of the general re-

ports which were submitted to the recent Road Con-
gress, the Local Organising Council have arranged with
the Permanent Commission to print a further supply.
Copies can now be obtained on application to the hon.
secretary, Mr. W. Rees Jeffreys, Queen Anne's Cham-
bers, Westminster, S.W. The application should be
accompanied by a postal order for Is. in respect of each
copy, to cover the cost of reprinting and postage. The
reports are bound together in one volume, and are nine
in number, as follows:—
Question 1.—Plannine of new streets and roads. By

S. D. Adshead.
2.—Types of surfacing to be adopted on

bridges, viaducts, &c. By P. C. Cowan.
,, 3.—Construction of macadamised roads

bound with tarry, bituminous or

asphaltic materials. By J. Walker
Smith.

4.—Wood paving. By H. Percy Boulnois.

J.—Methods of lighting public hichwavs and
vehicles. By Colonel H. C.^L. Holden.

6.—Observations noted since 1908 as to the
various causes of wear and deteriora-

tion of roadways. By T.Gibson Thomp-
son.

7.—Regulations for fast and slow traffic on
roads. By Lord Montagu of Beaulieu.

,, 8.—Authorities in charge of the construction
and maintenance of roads; functions
of central authorities and local autho-
rities. By W. Rees Jeffreys.

9.—Finance of the construction and upkeep
of roads

;
provision of revenues. By

G. Montagu Harris.

British Fire Prevention Committee.—The Earl of

Luude-sborougli, Mr. Horace S. Folker (hon. treasurer),

and Jlr. Ellis Marsland (general hon. secretary), on
lielialf of the council of the couunittee, received a
number of members and visitors at the Regent's Park
Testing Station on Wednesday, the 15th inst., when the
committee's winter session was inaugurated with a
series of three high-temperature tire tests dealing with
partitioning materials, and with a reinforced-concrete
Huor. There was a large attendance of representatives
from the Government Departments—such as the Ad-
iidralty. War Office, Post Office—also from the London
County Council, from the municipal authorities, rail-

way companies, and insurance corporations, as also

a number of leading fire-brigade officers. The tests

with the partitioning materials were for thirty minutes
and forty-five minutes, while the test with the floor

was a four-hour test.
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Lime Sterilisation of Water.
AMERICAN COMMENT ON DR. HOUSTON'S METHOD.

The le.iults oi le-seuR-li work cuiuliute.l at llu' (.'uhiiii-

Ijus water purification works in Aiiieiica liave a very

iiiil)ortant bearing iii)on the question of sterilisation

of water by lime, and the repoit of the chemists,

Messrs. Charles P. Hoover and Russell D. Scott, con-

tain a very interesting comment upon Dr. Houston's
• excess lime " method. This report appeared recently

in the form of an article in the Eii<jiii>;riiii/ J/rr-rt/ of

Now York.
At Columbus lime is used to remove the temii.nary

hardness of the water. Just sufficient lime is added
to neutralise the free and half-bound carbonic acid,

and to jirecipitate the nuignesiuni. Great care is taken

to reduce the temporary hardness to the lowest possible

figure without leaving residual or excess lime in the

«at«r. The quantity of lime added is 76 grains per

gallon, of soda ash 4'2 grains per gallon, and of alum
IT) grains per gallon. After passing through baffled

uiixing tanks and into settling basins the water is

filtered after from fifteen to twenty hours' .sedimenta-

tion. Observation showed that intestinal bacteria

v\ere generally absent in the samples of Vi'ater collected

at the outlet of the sedimentation basins—that is to

say, the tests were negative 92 per cent of the time

in 1 cubic centimetre. Tests were therefore made in

order to determine the reasons for this elimination of

intestinal bacteria from the softened water. From
these tests it appeared that the action was not

mechanical—that is to say, that the sterilisation v as

not due to the entanglement of the bacteria with the

precii)itated carbonates: neither was it due to the

piesence of normal carbonates of calcium or magne-
sium, or to the presence of basic carbonate of magne-
sium. It was also proved that the organisms did not

perish owing to the removal of their food supply— ,'iz.,

the organic matter. It seemed, on the other hand, that

the sterilising action was not due to the toxii' effects

of the lime, but to the removal of the free and half-

bound carbon dioxide. As a resiilt of the investiga-

tions it was decided that "bacteria belonging to the

colon or typhoid group seem to require carbonic acid

for their existence and development." Hence, if the

larbonic acid were removed from the water, these bac-

teria could not survive. The research work covered a

period of four years, and during this time the following

proofs have been obtained:—

(1) If two samples of water—one containing earbo:iic

ai'id and the other having no carbonic ucid—are
inoculated with typhoid or colon bacilli, these

organisms will live in the carbonate water, but die in

the water free from carbonic acid. Thus, samples of

the softened water containing no free or nalf-bouad
carbonic acid and no free lime were divided into

two portions, and these reacted alkaline to tests.

After introducing carl.onie acid into one portion, its

reaction was acid to the same test. Both portions were
inoculated with crude sewage, and it was found by
test that 5,000 intestinal bacteria per culiic centimetre

had been introduced into one sample. After forty-eiglit

hours the alkaline water was found to be practically

sterile, while the acid or carbonated water contained
greater numbers of intestinal bacteria than before. It

was further proved that the greater the charge of

carbonic acid, the more favourable the water became
as a medium for intestinal bacteria.

(2) Samples of well water were boiled until tree from
carbonic acid. Tlrese showed an alkaline reaction to

the test, whereas unboiled samples containing CO-
reacted acid to the same test. Both boiled and un-
boiled samples were inoculated with largo numbers
of typhoid and colon bacilli, and it was found that the

bacterial growth was not disturbed in the carboiiated

portion, but that the boiled portion free from carbonic
acid became practically sterile in forty-eight hours.

(3) Fifty-three 1-gallon samples of river water were
inoculated with 25 cubic centiuietres of crude sewage.
These samples were shaken at thirty-minute intervals

for five hours, at the end of w'hich time the total

numbers of bacteria were determined. The samples
were then allowed to stand for nineteen hours, and a
second bacterial analysis was made. Then the samples
were vigorously shaken, and a third analysis made.
.\ table is given showing that samples of this water
which were untreated with lime contained, on the

:ivi rage. 3,1100 Jl. ccili |„.i- riiliic cent iiiici i . after live

hoiu-s, and S,!!!!/) B. coli after tw^entv -four hours.
Sa:uples treated with 6 grains of lime per .srallon c( n-

taiiied SOU B. coli per cubic centimetre after five hours'
c,)ntact, and .3(WJ per cubic centimetre in the -uperna-
tant solution after twenty-foiu- hours' contact, and 400
per cubic centimetre in the shaken sample after
twenty-four hours' contact. A great diffeience is appa-
rent, however, in samples treated with 7 grains of
lime per gallon having a caustic alkalinity of excess
lime of 4; here the average number of B. coli per
cubic centimetre after five hours' contact is 10, and
in the supernatant solution after twenty-four hours'
contact 2, and in the shaken sample after twenty-four
hours' contact 0. With 8-5 grains of lime per gallon
added only 2 B. coli. on the average, per cubic centi-
metre were found after five hours' contact, and none
after twenty-four hours' contact. With 10 grains per
L'allon no B. coli were found in any of the samples
after five hours' contact. From this test it is concluded
that "twenty-four hours' contact is not sufficient to
ensure, sterilisation unless the water is treated with an
overdose of lime."

(4) Sewage effluent from sand filters was treated with
ti'o. 9'3 and 11 grains of lime per gallon. Eleven giains
of lime proved to be just enough to neutralise the
temporary hardness, and leave no excess of lime. The
re.sults show that "excess lime" is not neees^;uy
provided sufficient period of contact is allowed. Fioiii

the tables this period appears to be forty-eight hour-
with 11 grains per gallon, and seventy-two hours with
8 5 and 9'3 grains i)er gallon.

(5) Nine samples of lime-softened water and >c\ui
samples of double distilled water were inoculated with
typhoid organisms. Twenty-four hours later the
numbers present in tlie distilled water had not de-
creased, whereas the lime-softened water samples 1 ad
become practically sterile. Samples of distilled water
boiled for thirty minutes (so as to free the water frcm
CO"), and then carefully cooled so that no carbonic aci<l

would be absorbed, were inoculated with typhoid
organisms, and twenty-four hours later the riimples
M'ere sterile.

(6) Each day, for nine consecutive days, l,\[)li.jiil

bacilli were inoculated into samples of softened water
from the outlet of the sedimentation ba<i;is at

Columbus. From January 7th to 15th the .werage
number of B. coli present in the raw water ;'veraged
100 per cubic centimetre. From January 7th to 10th

lime was used in quantities sufficient to soften the
water, and B. coli were absent in 1 cubic centimetre
IKjrtions of water collected from the outlet of the sedi-

mentation basins. From January 10th to 14th no lime
was used, and during this time samples from the cutlet

of the sedimentatioji basins showed positive presump-
tive B. coli tests in dilutions of 1 to 2.'?. Te.sts again
became negative for the B. coli when lime treatment
was resumed.

EXCESS LIMK METHOD OF SIERILISAIION.

We are told, with regard to the te.sts made to show
whether or not the proper amount of lime had been
applied, that "the production of a red colour wlen
plienol phthalein is added to a lime-treated water does
not mean that too uuich lime has been added, for

water that has had no lime added to it will show a
red colour to pl)enol phthalein under certain condi-

tions." If, for instance, a hard water is boiled until

all of the free and half-bound carbonic acid is ilriven

off, the boiled water will react red to phenol i>hthalcin.

On the other hand it should \>e noted tliat Dr.

Houston, in his eighth research report, states that ' if,

on testing with phenol phthalein or silver nitrate solu-

tion, a pink or brown colour develops with these two
tests respectively, this indicates an excess of lime."

With regard to the silver nitrate test, the authors tell

us that " the silver nitrate test for excess lime is not
trustworthy, because of colour complications when
chlorides are present."
Dr. Houston's theory of sterilisation by means of

excess lime is directly challenged in the following
words: "Dr. A. C. Houston, chemist of the Metropoli-
tan Water Board, London, England, in the Kighth
Research Report of the Metropolitan Water Board,
proposes an excess of lime method of sterilising water.
His conclusions were founded on big observations tl at
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quicklime, added to raw Thames water in the propor-

tion of 1 part quicklime to 5,000 parts of water, kills

B. coli in five to twenty-four hours, and inferentially,

but certainly, the microbes also of epidemic water-

borne diseases—for example, the typhoid bacillus. He
proposed purposely to overdose a part of the water

M-ith lime, so as to bring about a known baoterijidal

effect, and then, after a suitable interval, to mix this

portion with enough water, adequately stored or steri-

lised with ozone or hypochlorite, to neutralise the

excess lime. He states in his report that the excess

lime is responsible for the germicidal action, and tliat

if just enough lime is used to neutralise the licar-

bonate alkalinity of the water, no bactericidal t.ction

is effected. It is noted, in looking over the r ;sults

of Dr. Houston's work, that excess lime was indicated

Ijy the red colour produced when phenol phthalein was
added to treated water. The fallacy of this method
of measuring excess lime has been stated in a previous

paragraph, and needs no further comment ; Init v e

suggest that this method of chemical technique n.ay

have led Dr. Houston to believe that he was using

a large excess of lime when, in reality, he was measur-

ing the normal carbonates of calcium and magnesium,
and not excess lime."

The authors dwell on the advantages of lime treat-

ment for the softening and disinfection of turbid

waters. They draw attention to the fact that the steri-

lising action persists indefinitely. They advise the

use of lime-treated water for swimming pools and fcr

the sterilisation of water mains.
In conclusion they state that when enough lime is

added to water to absorb the free and half-bound car-

bonic acid, and to precipitate the magnesium content,

the bacteria of the colon and typhoid group are killed

in forty-eight hours, provided the water does jot crn-

tain large quantities of organic matter, that the ger-

micidal action is effective in from five to twenty-four

hours, when an excess of J to 1 grain per gallon is

added beyond that needed to reduce the temporary
hardness to the lowest possible figure, and that intes-

tinal organisms will not live in water containing no
free or half-bound carbonic acid.

Sewage Disposal : Local Government Board Require-

ments.—" Constant Reader " writes : I should be glad
to know Avhether some reader will kindly answer the

following: It is proposed to use percolating filters,

with the filtering material 6 ft. deep, the sewage being
first passed through a screening chamber, detritus

tank and septic or precipitation tanks, and then dis-

tributed over the filters by mechanical distributors.

For "strong" and "average" sewage what are the
number of gallons per cubic yard of filtering material
tlie Local Government Board will allow ?

Mutual Aid and Defence.—A special meeting of the
council of the Institution of Municipal Engineers was
held on Tuesday, October 14th, for the purijose of con-
sidering the steps to be taken in the case of a member
who claimed the assistance of the institution in \iew
of the proposed absorption of part of his district by
a neighbouring authority. The matter was discussed
at considerable length, and it was resolved ;

" That the
council, having considered the documents in the case,

are of opinion that the time for any definite action
has not yet arrived, but that, should the necessity for

their intervention arise, they will be prepared to give
the matter their verv full nnd svnipathetic considera-
tion.

"

Housing Accommodation for Roadmen.—A report of

(he Soiuerset County AVorks Committee lias been
adopted, stating, 'iiti.r alia, that in carrying out the
resurfacing with tarred limestone macadam at an esti-

mated cost of £5,000, towards which the Road Board
had made a grant of £4,000, many extra men would
be required if the work was to be expeditiously pro-
I'eeded with. The county surveyor, Mr. H. T.

Chapman, had experienced great difliculty in engaging
and keeping suitable workmen, chiefly owing to the
want of housing accommodation. Single men«would
not as a rule settle down to road work, especially in

the neighbourhood of Bristol, where they could obtain
better wages and change of occupation. The chairman
nf the county council had written to the President
o| the Local Government Board on the subject of the
powers of the council to provide the required houses,

and had received a favourable reply from his private
secretary. The committee therefore recommended
the county council to approve the principle of pro-

viding housing accommodation for the council's

roadmen, and to direct the Main Roads Sub-Committee
to bring up a scheme for consideration at the next
meeting of the council.

SOME RECENT PUBLIGftTIONS.*

Text-book on Highw.\y Enoineebinc;. By Aithin

H. Blanchard and Henry B. Drowne. Price 19s.

nett. New York: John Wiley i'*: Sons. London;
Chapman & Hall, Limited.

" The science and art of highway engineering have
during the past decade rapidly developed along

various lines. Within recent years our foremost

national engineering societies have manifested

marked interest in this branch of engineering, not

only through the medium of the presentation of

papers, but also by the appointment of special com-
mittees." So say the authors in their preface to this

new text-book on the subject. Prof. Blanchard is

rapidly becoming one of the foremost authors on

highway engineering in America, and this latest

work of his, in co-operation with Mr. Drowne, )s

the most important publication tliat has yet come
from him. It is essentially a text-book for the use

of students, and is written from that point of view,

but it is an important reference book for every engi-

neer who has to deal with this subject.

There are twenty-seven chapters, which cover all

phases of road and street construction, from the sur-

veying and mapping of the territory to the design
and construction of the road. Several chapters are

devoted to some of the more modern problems of

dust prevention and the use of bituminous sub-

stances and wood-block pavements. Attention is

also given to the questions of economics, administra-
tion, and legislation.

Perhaps the most important sections of the book
are those that relate to the bituminous material.-^,

their source, methods of testing, and methods of use.

The book is excellently printed, and there are

numerous illustrations and diagrams. The reader
will also find many data in regard to costs.

PoniLAND Cement : Its Manufacture, Testing and
Use. By D. B. Butler, Assoc.m.inst.c.e. Price
163. nett. London: E. & F. N. Spon, Limited.

Xot only is Portland cement probably the most
widely used material in connection with structural
work, but it is also one which needs peculiar care
in selection aiid use owing to the wide differences

—

often subtle in character—which exist between various
samples. If every cement user had a good working
knowledge of manufacture and testing, that is to say.
of the ground covered by ;Mr. Butler's book, much b.ad

work would be avoided. This book, which may be
considered a standard work of reference on the subject,
is divided into three main sections. The first deals
with manufacture, and contains descriptions of the
raw materials and the various processes, both wet and
dr\-, to which they may be subjected. The next sec-

tion is devoted to testing, and treats exhaustively of

the tests for soundness, fineness, tensile strength,
specific gravity, chemical composition, and so forth.
Finally, under the general heading of the use of Port-
land cement, are grouped chapters on such subjects
(Iniir alia) as aggregates, colVcrete under water, effect

of sea water on concrete, and reinforced-concrete w'ork.
Mr. Butler writes with the directness and precision
of an acknowledged authority. His work is copiously
illustrated, and should be in the luinds of manufac-
tu'crs ;tnd engineers alike.

Sewage Disposal at Worcester.—The city council of

Worcester have received from the Local Government
Board a letter with reference to the sewage dispo.sal

works, stating that the board failed to imderstand a

pievious letter of the council. They learned from their
iu.ipector, Mr. Hetheringtoii, that for a considerable
period the works, including the tanks, had not been
used, and that the sewage had, in fact, been discharged
untreated into the river. The town clerk must bo
fully aA\ are of this, and they were no doubt also aware
that the sewage would continue to be so dealt with
until the pump well had been cleared of sludge, the
;ludgc lift put into working order lif, in fact, that was
practicable), and the leak in the well stopped. The
position appeared to the board to be most unsatisfac-
tory, and they mu,-t decline to consider the council's
representation in favour of the extension of the city

until the sewage was being properly disposed of. In
reply, a letter has been forwarded to the Local Govern-
ment Board categorically denying the statements con-
tained in the letter, and adding that the works were in

satisfactory operation.

• Any of the publioalions reviewed, or reftrred to as received,
will be forwarded by tlie St. Bride's Press, Limited, on receipt of
pybliehed price.
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Royal Commission on Sewage Disposal.

EXTRACTS FROM THE APPENDIX TO THE EIGHTH REPORT, WITH NOTES.

(Coaclusion.)

"limiting dilution for sewage effluents."

Section 5.

"Eighteen oases of the discharge of eflfiueiils into

streams have been studied. Since the various streams
which have been under nbservation differ materially
in character, volume and rate of fiow, any classitica-

tion of such a cuniparatively small number, receiving
cfHuents of different quality and different relative

volume, must neoosarily be on somewhat arbitrary
lines. The rnugli chis- ilication which we jnit forward
in the Interim Streams Report was accordinp to tlic

i-alculated strength or oxidisability (if the liqucrs
which they received, thus:—

Group I.— SewaffosoDtl t

Group Tl.—EBIuontR .

Group III.- Rffluuiii.s ...

(Jroup l\'.- EftUienth ...

Aver-ige
calculated

oxiUipabilit.v

(CI editing
nilrfttej.

.5^1 lu 1.11

II lo H
I' to 1"

Number of
Htrcamfi
in ibiB

"Another method of classification is to take the
effluents in the order of their figures fiu- dis;-iilvod

oxygen absorption in five days.
"The general trend of the evidence points, in our

view, unequivocally to the following conclusions:—
"(1) In every case tlie resnlls show that the quality

nf the river water was impaired, though it might be
I" onlv a vcrv sliirlit extent, by admixture with the
effluent.

'(•2) In every case sign.s of pollution were present
below the outfall, although with liigli dilations these
might be hardly appreciable.
"The stretch of water below the outfall that wus

examined, and from whieiv samples were drawn, ex-
tended, as a rule, from about l.ino yds. to 5,000 yds.
In no instance within this range, excepting, possibly,

at Rugby and Wiliishire, had the water reverted to

its original quality ('.c, tlie quality above the outfalli,

l)ut in most cases the lowest-drawn sample of a set
-.bowed an improvement on the others. At Rugby and
|'ivcrt"ii till- wiifer w.ts examined at distances of 13

taking up not more than 9-2 parts of dissolved oxygen
per 100,000 in five days (rf. Part II., section 6, p. 136)—
is required in the ease of an' effluent of fair quality

(taking up not more than 2-0 parts of dissolved oxygen
in five days), if the stream is to remain free from
marked signs of pollution, and its water is not to

become materially de-ox.vgenated. Similarly, a good
efHueut taking up, say, 10 part of dissolved oxygen
in five days, if discharged into a 'clean' stream
taking up 02 part, would require only about four dilu-

tions; on the other hand, a poor effluent taking up
40 parts of oxygen would require about sixVcn dilu-

tions with water of like quality."

Tu addendum 1 to section 5 particulars arc given

of the comparisons which wcro made in order to

gain an approximate idea of how far the absorption

of dissolved oxygen from water by sewages and
effluents, in periods up to five days, is due to the

solids in suspension, and Low far to the solids in

solution (the latter including, of coui-se, some of tlic

colloidal matter present). The total number of

samples from which these estimations were made
was eighty-nine, divided into four groups, and each

sample was tesited in its original state with the sus-

jiended solids, and after fiUratiiui through paper.

The conclusion arrived at is as follows :

" We
think it may be taken tliat sewage liquors and
effluents generally, with their suspended solids, will

take up about twice as much dissolved oxygen in

periods up to five days as t h" liquid portion alune

will do."
Addendum 2 to section 5 contains details of some

interesting laboratory experinn^iits by means <\l

which it was ascertained that there can be no reason-

able doubt that when a sewage liquor or eflluent of

known quality as regards the taking up of dissolved

oxj'geu discharges into a stream, also of known-
quality in this respect—the mixture of the two will

yield the theoretical, or neai-ly theoretical, result

when subjected to the five days' test.

Section G of the appendix deals with the limiting

figures of impurity for river water. This section is

Condition of water as
regards

•' Veiy clean." " Clean." "Fairly clean." " Moderate." " Doubtful." " Bad."

Suspended mattor Clear Clear Fairly clear Fairly clear Slightly turbid Turliid

Opalescence Bright Bright, Slightly opalescent Distinctly
opalescent

Opalescent Opalescent

Sniell on being shaken
in bottle

U'loiirless Faint earthy smell Pronounced earthy
smell

Earthy wormy
smell

S! rous earthy
wormy smell

Soa^y, foecal or
putrid smell

Appearance in bulk Limpid - Slightly hrown and
opale^ceut

Brown and
opalescent

Black looking Brown or black and
soapy looking

Delicate fish May he plentiful Scarce Proljably ahaent Absent Absent Absent

Coarse fleh - Plentiful Plentiful Present Scarce Absent

Stones in shallows Clean and bare Clean Lij^htly coaled
wi h l.rowu auiFy

deposit

Coated with hro u

or dark green layer

Coated with brr.wii

fluffy deposit
Coated with grey 1

growth and deposit

Stones in pools Clean and bare Covered with fine

hght brown deposit
Ligh'ly coated

with brown fluffy

deposit

Coated with brown
deposit

Coated with brown
fluffy deposit

Coated mth brown
cr black mud

Water weeds Scarce Plentiful.
Fronds clean except
in late autumn

Plentiful.
Fronds brown

coloured in places

Abundant and
covered with

deposit in pools

Plentiful and
covered with
fiutfy deposit

Scarce

Green algiB Scarct Moderate qnan ities

in shallows
Plentiful in
shallows

Plentiful Abundant Abundant iu
protected pools

Grey algas - - - - Present Plcutiful

lusectg, lavv£p, &c. ~ ~ — Plentiful in

green al^oi

Plentiful lu

t,-icen.ilcm

Abundant iu
green algra

and 10 miles below outfall respectively, anl in both
cases it had recovered its original quality as regarded
organic matter in solution.
" From a broad review of all the foregoing results it

would appear that, for a sluggish stream, a dilution

of not less than 8 to 1 of 'clean' water— i.e., water

not only very interesting, but will be valuable for

reference by all who have charge of sewage disposal

works, in enabling them to judge of the conditions

of the rivers below their outfalls. For this reason

the table included in this section, giving a classifi-
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cation of the various reaches of river with their

respective general visible conditions, is quoted in

full.

"These remarks as to observable condition of iiver

refer more particularly to normal summer conditions,

but, subject to the inhibitory action of cold, they may
be taken as applyinc- generally to the other seasons

of the year also.

"All forms of plant life, including green nlgse, tend

to develop increasingly in the spring and to die away
or to diminish in the autumn, and in this way they

influence according to season every reach of river, but

to the ordinary observer the difference in appearance

of the river at the several seasons is not so marked
as might be imagined. The clearing effect on plant

life of heavy floods and also of severe frost is. of

course, very noticeable.
" The foregoing classification of river reaches as to

general observable condition is based upon riverside

observations alone. Chemical condition of the water

has not been taken into account.

"Adhering rigidly to this 'field' classification for

all the various reaches of rivers which have been
under observation for the commission, we have
averaged, for each class of river reach, the figures of

chemical analysis yielded by a series of samples drawn
therefrom, no samples being excluded from considera-

tion except a few drawn in times of high flood and
containing much suspended matter.

" The result of this averaging process is shown in

two tables. In Table I. the figures are averages for

samples drawn above the sewage or effluent outfall at

each place, while in Table II. they refer to samples
drawn below the outfall."

Out of 170 samples, all drawn in the two classes

of river reach described as " moderately clean " and
''doubtful, "only seventeen gave a five days' dissolved

oxygen figure above 0'60, and only thirty-seven

above O'oO. On the other hand, sixty-one of the 170

samples gave figures below 0'30, and other seventy-

two samples, or nearly half of the 170, gave figtires

between O'SO and 0-50.

"The lower figure (0'.30) of the latter range would, if

used as a ' limiting figure,' err on the side of

stringency, and the higher figure (O'oO) would cer-

tainly be lax. For practical purposes we adopt the

figure O'-IO part per 100,000 as the 'limiting figure'

for dissolved oxygen taken up from water at 65 deg.
Fahr., though the selection of any one figure must
needs be arbitrary.

"The observable condition of a river—upon wliich
alone the present classification of waters is based

—

implies perception by the observer of objectionable
or unobjectionable features. Conditions potentially
objectionable exist in every river and in every reach
of river; in reality it is only when such conditions
are intensified that their effects are manifested in

features which can be recognised as objectionable.
" The chief objectionable figures which have been

taken notice of in these river surveys for the com-
mission are as follows:—

"(1) Smell from the river water when unusually
distinct and noticeable.

"(2) Exceptional turbidity of the water.
"(3) Mud, especially black putrefying mud, in v,i-

usual quantity.
"(4) Exceptionally thick deposits of solid matter en

submerged stones, twigs and plants.
" (5) The marked presence of certain grey or green

algal growths, and the presence in unusual quantity
of green algal growths.

"(6) Deficiency or absence of fish life."

THE EFFECT OP VEGETABLE GRO'WTHS UPON STREAMS.

It has generally been understood that plant life
in streams has some part in the processes of purifi-
cation of the water when it is impure on the one
hand, while, on the other hand, the decay of vege-
table matter in streams has frequently been con-
sidered as a possible source of pollution in some
degree. These two points are dealt with in two
separate parts of the appendix. In addendum 1 to
section 1 are described some experiments which were
carried out to detennine, as far as possible, the in-
fluence of aquatic plants and algaj in reducing the
ammonia and nitrates in sti'eam wat«r. Five ex-
periments were made with duckweed and two
different kinds of aJgje, and the i-esults are sum-

marised in the following quotation from the

appendix :

—

" PROVISIONAL CONCLUSIONS.

" Referring more particularly to expei'iinents 3, 4 an-l

n. and making no attempt here to trace the mechanism
of the complex changes taking place in the solutions,

sujiporting, as these did, vegetable, bacterial and some
animal life, the broad fact remains that lioth the
ammonia and the nitrate solutions ultimately became
much poorer in combined nitrogen, only nitrate re-

maining in them. Further, although the experimental
results are not conclusive on the point, we think the
indications are that the algae takes up ammonia
directly

—

i.e., without waiting for it to become oxidised
to nitrate—indeed, that it prefers to assimilate its

nitrogen in the form of ammonium salts. If time per-

mits, we hope to carry this work a little further."

Section 7 is devoted to in'y^sbigations which were
made into the compositions of various fresh-water
plants and alga? taken from streams receiving sewage
eflluents. The terni " fresh-water plants " refers to

the higher forms of plant life, having their habita-

tion in fresh water, either floating or attached by
roots to the bed of the stream. By " alg;e " is

meant the lower foiins of plant life—cellular,

llowerless, mainly i-njotless, and deriving their sus-

tenance from the water. Among fresh-water plants

the following were examined—viz., water crowfoot,

yellow water lily, water cress, water milfoil, water
starwort, hornwort, American water weed and
fennel-leaved pond weed ; among the algfe flannel

weed and Pra/iii)l(i crispa were examined, and also

one moss.

The following quotations from the appendix show
c'early that these vegetable growths consist verj-

largely of nitrogenous matter, and it follows that

when they decay in a stream they must increase the

organic impurities in the water.

"The foregoing table shows that, in eleven of the

twelve water plants examined, the percentage of

matter volatile on ignition (calculated on the dry
sample), which may be taken approximately as organic
matter, varied from 72'6 to 891, the average being 82

per cent. Ajjart, therefore, from the water that they
contained, four-fifths of the dry matter of the water
plants was organic. Further, this organic matter was
largely nitrogenous, the percentage of nitrogen in the

twelve (dry) samples varying from 3']8 to 6'47, and
averaging 4'56.

" The two samples of river algte examined—from
Chelmsford and Eugby—were also rich in nitrogen,

each containing about 5 per cent; but the highest
nitrogen content of all the samples given in Table I.

was shown by the alga, Praiiola crisjja (6'79 per cent),

which was found growing luxuriantly on a primary
contact bed at Harrow. The moss, Fontinalis anli-

jii/rctica, from Little Lawford Mill, Eugby, contained
3 72 per cent of nitrogen.

"The amounts of iron found in these various water
plants were very different, varying from practically

none to 3'25 (this in a sample of starwort from the
river Stour, 'W'ye, Kent). The (dry) Coventry water-
cress contained 80 per cent of iron, while that from
Luton contained none.
" The percentage of sulphur in the dry plants ranged

from 029 to 107, and averaged 0'5.3, while the per-

centage of phosphorus ranged from 0'31 to I'Ol, and
averaged 0'57. With a few exceptions the sulphur and
phosphorus were pre.sent in somewhat similar amounts
in the same plant.

" Since such aquatic plants and algse grow in great
abundance in all streams containing nitrogen com-
pounds in solution, and therefore in all streams re-

ceiving sewage effluents (unless the stream be made
very foul), they may be looked upon not merely as
important factors in the purification of the water, Init

also as intermediaries for collecting and transforming
ammonia and nitrate, which would otherwise be car-

ried out to sea. If, instead of allowing them to decay
and produce a deposit of mud on the river bed, they
were more habitually collected and made use of as
nitrogenous manure

—

e.rj., by making them into a
compost with soil—much valuable material would be
saved. It seems hardly likely that harm would be
done in the way of encouraging growth of weeds by
distributing such a compost upon land, for aquatic
vegetation could not flourish on dry soil. Possibly,
too, it might be worth while to utilise the surfaces of
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ci'iitaet tieds for growing crops of Praj^u.la i-rts;/rt or

other algae, to recover for manure some of the nitro;;eii

wliirh would otherwise be dischar,i;ed in the effluent."

THE EFFECT OF MUD DEPOSITS.

In section 8 are described a series of investigations

into the composition and properties of some muds

taken from the beds of sU-eams receiving sewage

effluents in order to gain information with regard

to their deoxygenatiug: qualities. Araoi.g the in-

teresting and useful observations contained in this

section the following may be quoted:

—

"We have no data sliowing Ihe vohnr.e or weight

of mud in any given reach of stream, relatively to

the volume of water which flows over it daily, but

we think that the fiLrures which have just been given

emphasise sufficiently the marked and continuously

deteriorating effect of such muds on the water of

streams, and therefore the necessity for preventing

their accumulation, if the streams are to remain

reasonably clean.
" If a putrefactive mud, such as tl-.e above, accumu-

lates for some time in a quiet reach of stream, and

is then disturbed by an increased flow, which is just

sufficient to stir up the mud without carrying it

quickly down stream, its deoxygenating effect must

obviously be much increased for the time being.

" We suggest, tentatively, as a probable explanation

of the.se surface-area absorptions, that highly pol-

luting organic muds may be more slutinous, and

therefore less permeable" by water, than muds of

looser grain and smaller actual oxygen absorbim:

l)0wer. If this is correct it indicates that, so long as

deposits of nuid remain undisturbed in streams, the

largest absorption of oxygen from the water over a

given area will be brought about, not by the most

actually polluting muds, but by others w'hich are less

polluting in the aggregate. The few data available

do not allow of our saying more on the subject, ex-

cepting to suggest that the matter is one worthy of

further experimental investigation.
" The absorption of dissolved oxygen by polluting

muds deposited in still waters may go on for year?.

In the case of three of the six nmds te.sted in this

w-ay the absorption has, so far, continued with com-
paratively little diminution in rate for two years,

but with the other thiee the rate has slowed down
very much.
"Of these six nuids the two extremes showed an

absorption equivalent to the deoxygenation of 17
and 3'3 grammes of fully aerated water per gramme
of mud per day, over a period of 150 days. Or, to

put it in other terms, the two muds of the six wliich

showed the least and the greatest absorption, effected

during this time as much deoxygenation of water as

would have been brought about by 17-2 and 33-3 times

their weight of a 'doubtful' river water— i.'., a

water taking up in fii'e days at IS deg. Cent. ()'5 part

by weight of oxj'gen per 100,000.

"So long as muds remain inidisturbed in a stream,
the absorption of oxygen per unit surface area is

apparently greater in the case of the less polluting

—

i.e., the presumably looser-grained sanq3le.s—than in

the case of the more polluting and probably more
closely aggregated ones."

THE COLLECTION OF SAMPLES.

It will be apparent to anyone who has studied

the many reports of the Royal Commission on
Sewage Disposal that, in the course of their investi-

gations extending over a period of fourteen years,

an enormous number of samples of sewages, tank
effluents and final effluents have been taken by their

officers, and that the latter have thus obtained a

thorouglily practical knowledge of the best way to

take samples. Their observations and recommenda-
tions in connection with this subject are contained

in section 9 of the appendix, and are so important
that the greater portion of them are here quoted
in extenso :

—
"In considering this question the commission need

hardly be reminded of the fact that a sound estimate
of the strength or character of a sewage cannot be

based upon analytical results obtained from a single

sample, practically all sewages being subject to very

wide variations of strength and volume, not only

day by day throughout the week, b\it hour by hour
throughout the day.
"These variations in strength and volume of .sewage

are, of cour.se, dependent partly upon weather ccm-

ditions and i^artly upon other and divers factors.

Variations in strength thus induced are to greater

or less extent evened up as the sewage passes through
tanks and filters or land, in the course, that is, o!

purification processes, but they still show to a marked
extent in the final effluents. Exceptions to this rule

—siich, for instance, as might occur in the case of a

very well jiurified land effluent derived from a dilute

sew-age—are few and far between.

"The details of any system of sampling with a view
to determining a trustworthy average must necessarily

differ to some extent at different sewage works, and
for this reason we do not put forward here any par-

ticular system as being better than tlie others.
" It may confidently be affirmed, however, as the

result of our experience, that no average figures re-

lating to a sewage effluent should be accepted as

expressing its ' normal ' quality unless they are maae
to cover a period of at least three successive months,
and have as a basis a plurality—some 12—of chance
samples drawn at hours which include the morning,
afternoon and evening, and, on occasion, the night.

" We may add, further, that, in our opinion, no
samples of effluent should be accepted for averaging
purpose unless taken after the tanks and filters or

land, which con.stitute the purification process, have
been in full use for a period of at least six months.
Newly established artificial filters, at any late, could

not safely be taken as mature in a shorter space of

time than this. Some exceptions to this rule might
be necessary in practice, but they should only be made
with the consent of the central authority.

" If it is desired to ascertain the percentage purifica-

tion shown by the effluent on the crude sewage, an
elaborate system of sampling, according to rate of flow

of sewage and effluent, must be adopted for a jjeriod

of at least seven consecutive days in dry weather,
unless it happens that average figures obtained from
a very large number of samples

—

t.'j., daily samples

—

extending over one or more years are available.
" It is clear that systematic sampling for the puriwse

of ascertaining percentage purification could not
habitually be carried out by the river authority. The
work entailed in collecting and analysing such series

of samples for each works in a watershed would pro-

bably make the task an impracticable one ; but, quite

a])art from this consideration, it would, we think, be
undesirable that the river authority should carry

out this systematic sampling on grounds such as

follow:—

-

"
(1) That it would tend to make local authorities dis-

pense with resident or consultative analytical work,
and

"(2) That it might, at the same time, put the river

authority in the position of having to advise in detail

upon the method of working the purification plants

in their watershed.
" In our opinion, it should be made the duty of every

local authority, either alone or in combination with

other authorities, to provide such engineering and
chemical supervision of its .sewage works as would
ensure efficient control of the works and the proper

recording of the results obtained.
" In the event of a local authority neglecting to ascer-

tain the percentage purification of sewage habitually

attained at its works, it might be made open to the

river authority to take such steps as they deemed fit

themselves to obtain the data, and to charge the cost

thus incurred to the local authority. The analytical

data systematically accumulated by local authorities

should, we think, be at the service of the rivers autho-

rity for use in determining the 'normal ' quality of

the sew^age or effluent discharge. But a rivers autho-

rity adopting, for averaging purposes, data thus pro-

vided by a local authority should not be at liberty

to .select records applying to any period of time less

than six months. It should be provided, further, that

the six months so selected should be those which
immediately precede the date of drawing the single

sample upon which it is proposed to base the prosecu-

tion.
" The existence of analytical records relating to each

particular sewage works would be a safeguard to the

local authority against undue pressure by the rivers

authority, and would thus do away with the n-am
objection to the giving of power to the rivers authority

to take legal proceedings on the results obtained from

a single sample.
"Though no rivers authority would be like to rely

upon results obtained from a single sample for pur-

poses of prosecution, there are, nevertheless, very
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strons reasons for allocating such power to the river

authority. It is almost essential, for instance, that

this power should he held by the rivers authority in

Drder to prevent wiltul misuse of by-pass valves and

ovi^i-flnws. and it appears to us that in such a ease

prosecution and conviction, to be effective, would need

to follow the misdemeanour without delay. In our

Dpinion, the same power should be exercisable iu the

ease of an effluent which has been found persistently

to infringe the standard applicable for a particular

sewage works. If the results of analysis of more than

iMie sample had to be adduced in support of legal pro-

ceedings, the period of time to be covered by the

sampling would have to be specified. If a time limit

were specified it might be a simple matter for the

offending authority to circumvent the object of the

rivers authority in the drawing of further samples by

diluting their "effluent with clean water, or liy the

temporary use of chemicals too expensive for every-

day purposes.

"If the commission reconimerid that power be re-

served to the rivers authority to take legal proceed-

ings upon the chemical results obtained with a single

sample it will obviously be necessary to take fully

into consideration the ways in which this power

might be abused, and to frame their recommenda-
tions accordingly.

"We would suggest, for instance, that the river

authority, while holding the power to prosecute on

the results of a single sample, should not in actual

practice, except in the case of wilful misdemeanf,ur.

take proceedings unless ihey have satisfied them-

selves by the chemical analysis (made either by the

chemist to the local authority or by themselves) of a

number of samples taken over a considerable periud

of time, that the discharge infringes the standard

prescribed, not now and again, but frequently, and
as a natural and inevitable result of the working of

tlie purification plant.

"The commission might, iiideed. recomrnoiid a- a

working rule for rivers authorities that definite in-

fringement of the .standard should not be deen.eJ

to have occurred unless out of twelve samples, taken

either by the rivers authority or the local authority,

at least three gave a figure or figures of analysis in

excess of the prescribed standard figure or figures.
" Some such working rule is, we think, necessary in

the case of sewage-derived liquors which are normal|j'

subject to considerable variation in quality. It

would tend to prevent the river authority taking

imdue notice ol that occasional infringement of the

h^andard which is certain to take place as matter of

accident at every sewage works at times of sudden
storms or temporary breakdown of plant or

machinery.
"The procedure to be adopted iu the actual collec-

tion of samples must necessarily depend very largely

upon local circumstances. Still, it is important that

part at least of the procedure should follow certain

lines. For instance, the sample bottles should have
well-fitting glass stoppers, they should be filled In

the exclusion of all air, and when the bottles aie

filled the stoppers should be bound down with pieces
of clean rag. Again, when once a sample has been
drawn it should be packed and despatched without
avoidable delay. If some delay is unavoidable, the
sample should in the meantime be kept in a mode-
rately warm room until it is despatched. It is im-
portant, also, that the sample should be drawn either
at the point of actual discharge from the premises
comprising the sewage works of the local authority,
or at a point to be agreed upon by that authority
and the river authority. And, finally, it is desirable
that the representative of the local authority should
be notified either before a sample is to be drawn, or
as soon as possible after it is drawn, in order that
he may, if he so desire, draw a corresponding
sample himself for independent examination."

THE POSITION OF SEW.\GE OE EFFLUENT OUTFALLS
IN EIVERS.

It is well known that the authorities which at
the present time have the duty of preventing the
pollution of rivers and streams usually require the
outfall to b? visible and accessible. This means
that the outfall pipe must discharge in the bank or
on the edge of the river, with the result that the
mixture of the effluent with the river wat-er is not
so thorough as it might be in many cases, and local

indications of imperfect purification are bound to

Occur. These would not arise if the effluent were

discharged in the main current of the stream, where
it would be thoroughly mixed with the water, and
the suggestions on this subject in section 10 of the

appendix are very much to the jwint, and deserve

careful consideration. They are as follows:

—

" Although the que.stion of the position of the cutfall

luis only an indirect bearing upon standards oi

purity for sewage liquors and sewage effluents, it may
he useful U< allude to one or two points which' arise

in this connection.
"The observations shov/ that, in the majority of case.-:,

no matter what the dilution may be, pollution is ren-

dered visiljle to the eye either through the develoji-

ment of grey algal growih below the outfall, or through
the formation of a local deposit of mud. They show,
further, that the extent of the development of grey

algse depends upon the degree of dilution of the sewage
liquid, and upon the presence of suitable anchorage.
"The point at which the full dilution in a given

stream is reached, however, must necessarily be largely

influenced by the rapidity and direction of the local

current

.

" The most suitable anchorage tor algfe (twigs, grass,

JlC.) is to be found mainly at the sides of the stream.
It follows, therefore, that, in order to minimise the
growth of fungus, the sewage liquids should be dis-

charged at a point where the local current velocity of

the stream is high, and also, so far as is compatible
with high current velocity in mid stream. II.

is certain, for instance, that in cases like

those of Middleton-in-Teesdale, Tiverton and
Consott no sensible quantities of fungus would
be visible if the outfalls were placed in the centres
of the rapid rivers wliich receive the sewage liquors

at those places. At Huntingdon, where theotittall is at

the side of the river, fungus is seen alongthe riverbank,
but at St. Neots, where the outfall is in mid-stream,
fungus is very difficult to find. Formerly, when the
outfall was at the side of the river, objectionable con-
ditions did exist at St. Neots.

" As regards the deposition of the niud, similar argu-
ments might be put forward, for this also depends
upon the local current velocity of tlie .stream, and tlie

absence or presence of eddies .set up li> the riyer lied,

and not .solely upon the quantity of suspended matter
contained in the sewage liquor.

'• The chief objection to a submerged outfall, whether
in mid-stream or not. is that it renders sampling at
the actual point of discharge practically impossible.
This disadvantage coidd, however, be met by making
it compulsory to provide a sampling chamber as near
to the point of outfall as levels and other circum-
stances would allow."

Sectioji 11 describes the several methods which
were adopted, and the manner iu which they were
used in ascertaining the flow of water in the rivers

and streams under observation. It should be kept
for reference by anyone who may have to carry out
such gaugings iu the future.

CHANNEL EXPERIMENTS

.

These experiments were carried out with the idea
of attempting to correlate the figures of chemical
analysis j-ieldsd by sewages and effluents with actual

results produced when such liquors are discharged.

They extended over a period of some mouths, and
are described in Part III. of the appendix.

The results obtained by a purely artificial set of

conditions such as those which were produced in

these e.xperiments must be accepted with great re-

serve, and it is pointed out very frankly in the

appendix that " the conditions in artificial channels

are not entirely on all fours with those which obtain

in natural streams. Thus, the flow of the liquor

in the channel is not subject to natural variations

such as occur in a river, nor does the channel receive

flushes of storm water from towns, roads or culti-

vated laud. Among important distinctions thus

brought about in a channel, as opposed to a river,

are :

—

"
(1) The accumulations of mud in the channel are

not scoured out periodically, thus making the con-

dition of the channel woi-se than the river.

"(2) On the other hand, the shallowness of liquid

in the ehaimel greatly facilitates reoxygenatiou."

" These two factors must, to a certain extent,

ciiunterbalance one another '.but, on the whole, wc
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are disposed to thiuk, as the result of our oxpevi-

encc, that the dilution afforded by a river would
not give such good security against, causatiim >>(

objectionable conditions as the same dilution in the

oaso of a channel.'

The experiments wt-ie made with elHufriis of had,

moderate and goo<l c|iiality, and also witii unpnri-

fied tank liquor and diluted tank liquor, and from

the results obtained two general conclusions arc

drawn :—

•

"
(1) The ' five days ' dissolved oxygen absorption

test is more trustworthy than any other single test

in reflecting the condition of a channel receiving

sewage effluent or mixture.? of sewaige efHueut with

water, and
" (2) The ' limiting figure ' of impurity for an

undiluted efflueuL would bo about 0-55 part per

100,000 of dissolved oxygen absorption in five days.
" It will be seen that these conclusions are in

substantial agreement with those arising out of the

streams observation proper."

From the foregoing extracts and notes it is clear

that the appendix to the Eighth Report contains

a very large amo^mt of valuable evidence, wliich

evidence will certainly be applied when special ca-se^

are under consideration in the future. It more-

over contains recommendations, some of which
cannot be applied under our present existing con-

ditions, not because they are in any way incorrect,

but because it is impolitic to do so. These recom-

mendations will certainly i^eoeive due consideration,

liowever, when special cases have to be dealt witli.

They represent, also, an ideal condition of affairs

where sewage shall be purified to tlie exact degree

required, and where in every case the fullest advan-
tage shall be taken of the purification by dilution

which is afforded by the rivers. The object of the

report contained in the appendix was to provide

evidence, and upon the basis of this, and of their

own knowledge, the commi!5sioner.s prepared their

Eighth Report, the nett result being the following

conclusions, which appear at the end of the Eighth
Report :

—

" (a) The law should be altered so that a person dis-

charging sewage matter into a stream shall not be

deemed to have committed an offence under the Rivers
Pollution Prevention Act, 1876, if the sewage matter
is discharged in a form which satisties the require-

ments of the prescribed standard.

"(b) The standard should be either the general

standard or a special standard which will be higher

or lower than the general standard as local cir-

cumstances require or permit.

" (c) An effluent, in order to comply with the general

standard, must not contain as discharged more than
3 parts per 100,000 of suspended matter, and with

its suspended matters included must not take up at

65 deg. Fahr. (183 deg. Cent.) more than 20 parts

per 100,000 of dissolved oxygen in five days. This

general standard should be prescribed either by
Statute or by order of the central authority, and
should be subject to modifications by that authority

after an interval of not less than ten years.

"(d) In fixing any special standard the dilution

afforded by the stream is the chief factor to be con-

sidered. If the dilution is very low it may be

necessary for the central authority, either on their

own initiative or on application by the Rivers Board,

to prescribe a specially stringent standard, which
should also remain in force for a period of not less

than ten years.

" (e) If the dilution is very great the standard may,
with the approval of the central authority, be relaxed

or suspended altogether. Our experience leads us

to think that as a general rule, if the dilution, while

not falling below 150 volumes, does not exceed 300,

the dissolved oxygen absorption test may be omitted,

and the standard for suspended solids fixed at 6 parts

per 100,000. To comply with this test no treatment
beyond chemical precipitation would ordinarily be

needed. If the dilution while not falling below 300
volumes does not exceed 500, the standard for sus-

pended solids may be further relaxed to 15 parts

per 100,000. For this purpose tank treatment with-

out chemicals would generally suffice if the tanks
were properly worked and regularly cleansed. These

relaxed standards should be subject to revision at

periods to be fixed by the central authority, and the

periods should be shorter than those prescribed for

the general or for the more stringent standards.

"(f) With a dilution of over 500 volumes all tests

might be dispensed with, and crude sewage discharged,

subject to such conditions as to the provision of

screens or detritus tanks as might appear necessary

to the central authority."

CORRESPONDENCE.
Fur eoeru ill heneiitit tlic sioi

There is some remedy or 7io;u'.

// there he one, resolve to find il ;

// not, submit, and never mind it.

—Anon., cirra 184;!.

SUPERANNUATION AND SECURITY OF TENURE.

To the Editor of The Surveyor.

SxK,—Are not the words in the speech of Mr. Lloyd
George on October 11th, referring to medical officers

of healtli, worthy of note—viz., "Medical officers of

liealth have discharged their duties under very great

difficulties. I am looking forward to the day when
they will be national servants, and not local ones."

If so prominent a member of the present Government
admits the above, surely there is a strong case for the

municipal engineer, who carries out his onerous and
varied duties under rather worse conditions than the

medical officer. At the same time it strikes one that

all is not being done that could be done by the various

bodies representing municipal engineers and local

officers as a body.
About nine or twelve months ago the writer attended

a meeting convened by some of the chief officials of

the county of H in connection with the N.A.L.G.O.,

the object being to form a district association. The
whole of the officials present expressed willingness to

enrol as members, and a certain number of the chiefs

were elected on a committee to put things into working
order, and to fix a series of meetings for the reading

of papers, and the general benefit and advancement
of its members. Of course, the two prominent subjects

mentioned for which the association aimed at and
were to work together for are summed up in super-

annuation and tenure of office. Since that meeting not

one word has been heard as to any further .steps having

been taken. Now, if this is how the N.A.L.G.O. is

supported and assisted, is it any wonder that progress

in the direction of any material benefits to its members
are apparently invisible ?

Surely it is time for us to be up and doing, and
uniting" as one strong body fighting for some of the

good fruit which is being enjoyed by other puljlic ser-

vants who are not holding offices which are more
deserving of recognition than our own.—Yours, &c.,

MUNICIP.VI..

Lectures on Reinforced Concrete.—A course of six

liee educational lectures on " Reinforced Concrete : Its

Commercial Development and Practical Application,"

will be given by Mr. H. Kempton Dy.son, secretary

of the Concrete Institute, in the Lecture Hall of that

liody at Denison House, 296 Vauxhall Bridge-road,

Westminster, at 5.30 p.m., on Wednesdays, November
I2t!i, Ittth, 26th, Decenilier 3rd, 10th and l7th.

Glasgow Cleansing Department.—The annual report

of .\Ir. D. :\rColl. superintendent of the Cleansing De-

liartnient of Gla.sgow Corporation, for the year ending

.May 31. 1913, has been issued. The report states that

ihe exiienditure lor the year was £172,918 and the

i.n-enue C44,801. making the nett cost of cleansing

rllia.llG. The abolition of ashpits and tlie substitution

of portable bins has made steady progress during the

year. Tliere was a good demand for manure, and sales

showed an increase. The quantity of material treated

at the various despatch stations and destructor works
amounted to 338,286 tons, as compared vnth 296,44o

tons for the preceding year, and the average cost per

ton for disposal was Is. 5'63d., or. with railway carria.ge

deducted. Is. 4-02d. per ton. as compared with Is. 3'.")7d.

and Is. 2'04d. per ton for the previous year. The pro-

cess of de-tinning and hydraulic pressing of old tins

continues to prove a highly profitable business, the

levenue realised now forming the jnincipal soiu'ce of

income from the sale of waste products. Dm-ing the

year the output of material was 1,158 tons 17 cwt.. the

revenue received amomiting to £2,187. During the

vear the average number of men engaged was .S27. a*

a-ainst .302 for 1011-1912.
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SHEFFIELD ROADS AND SEWERS.

DEPUTY CITY SURVEYOR'S ANNUAL REPORT.

Since its establishment five years ago the Sheflfiekl

Department of Highways and Sewers has been respon-

sil)le for a total expenditure of £1,223,955, chiefly upon

lii^liways, sewerage and tramway work. Last year,

according to the annual report of the surveyor of high-

ways and deputy city surveyor, Mr. W. J. Hadfield,

the outlay upon highway construction and mainte-

nance amounted to £85,993, and that upon the con-

struction and maintenance of sewers £36,209—a total

of £122,202. The gross expenditure of the department

during the year was £244,416, which is somewhat below

the average of the five years referred to—namely,

£214.791. This is in spite of the fact that the depart-

ment was paying for, approximately, the same quan-

tity of labour and materials at least £10,000 more than

at the beginning of the year 19U3. The increase during

the current year will, Mr. Hadfield estimates, amount
to at least £19,000, as compared with the earlier period.

Since the beginning of the year 1908 advances in

wages and improved conditions, representing at least

Zo/M per annum, have been granted to workmen.
This year a further increase has been given, which

will raise the above total by nearly £4,000, making
altogether between £9,000 and £10,000 per anniim for

this department alone.

WOOD PAVING.

Last year's return gave the length of wood-paved
streets (including tramway routes with macadam mar-
gin) as nearly 16 miles. This year's figure is close

upon 17 miles, and Mr. Hadfield thinks there is little

doubt that further conversions will be necessary to

meet the demand for a comparatively silent paving in

the few business thoroughfares where this is not

already provided. He observes that the need in busi-

ness streets, and also in residential streets with con-

siderable vehicular traffic, is not wood paving in par-

ticular, but some silent paving, and that where the

traffic is not so heavy as to justify the use of wood,

tar-inacadam, which is also silent, has been used on a

more extensive scale than ever before.

About 1,000,000 blocks have hitherto been looked

upon as an average year's requirement: last year,

however, largely in consequence of the doubling of

the Fulwood tramway and extensive renewals else-

where, 1,746,101 new blocks were nsed. In addition,

247,677 old blocks were sawn down to a uniform depth
and re-nsed, making a total of nearly 2,000,000 blocks.

During the current year the average number is likely

to lie again exceeded.
Cavefvil note has been taken of the behaviour of wood

leaving in thoroughfares carrying specially heavy loads,

and it is believed that under certain conditions, where
the traffic is of a nature specially destructive to sett

paving, wood will prove as economical as granite.

The creosoting plant installed in October, 1911, has
given everv satisfaction. Last year it dealt with over

1,000,000 blocks.

TAR-MACADAM ROADS.

One of the most striking features of highway work
in Sheffield has been the continued success of the tar-

macadam roads, the length of which, including sides

of tramway routes, has increased from 16 miles to 39
miles since 1910. The increase still continues; since

March 25th last a considerable mileage of water-bound
macadam roads has been converted to tar-macadam,
aiid at the end of the year there will be another sub-
stantial addition to record.
The work has not been confined to roads carrying

light traffic. Long lengths of main road have recently
been dealt with, and sections laid two years ago are
practically in as good condition to-day as when they
were put down.

Sheffield, fortunately (says Mr. Hadfield), has had
long experience of tar-macadam under heavy traffic,

and as a proof that such roads can be economically
maintained, the case of Glossop-road, between Wilkin-
son-street and Clarkehouse-road, is quoted. This road
carries a daily average of about 1,100 vehicles, mostly
motors, on a carriageway 22 ft. 6 in. wide. The water-
liound macadam was replaced with tar-macadam seven
years ago at a cost of about 2s. 9d. per square yard.
The average annual cost of repairs during the seven
years which have since elapsed has been about 5d. per
square yard, and no doubt it is felt that while present
conditions continue, the road can be maintained for

an indefinite period for about the same cost.

In Sheffield. Jlr. Hadfield considers, wood paving

might last for twelve or fourteen years. At current

prices it would co.st about 14s. per square yard to lay

(including foundation), and about 10s. 6d. per square
yard to relay, so that the cost per annum would be

probably not less than 9d. per superficial yard per

annum, compared with od. for tar-macadam.
In last year's report reference was made to the care

which was being taken to provide good foothold for

horses on tar-macadam roads laid on considerable

gradients. These precautions have been continued,
with the result that during last winter complaints as

to slipperiness were almost non-existent. In several

cases where gradients are too steep for tar-macadam
to be laid for the whole of the carriageway, a width
of from 9 ft. to 12 ft. is being laid along the centre.

This will provide accoumiodation for most of the motor
traffic, and leave room at the sides for hor.se traffic.

It is shown in the report that, whereas in 1909 only

7,140 tons of tar-macadam were used on the city streets,

no less an amount than 22,286 tons was employed in

the year under review; at the same timt. the ordinary

macadam used has decreased from 12,370 tons to 2.172

tons.

LOAN FROM THE ROAD BOARD.

In last year's annual report details were given of a

scheme under which the Road Board had agreed to

lend, free of interest, the sum of £ll,(Xi:) for the recon-

struction of about bi miles of main road (sections of

Abbeydale-road, Chesterfield-road, Ecclesall-road.

Manchester-road and Middlewood-road), all of which
were to be coated with tar-macadaiu. Up to March
25th last, £7,068 had been spent on account of this loan

in Abbeydale, Ecclesall and Manchester roads, the

work then done including the substitution of 43,705

super, yds. of tar-macadam for the old water-boimd
macadam. The balance of the loan has since been
expended and the work completed, the total area of

tar-macadam being 76,290 yds. About i mile of the

Manchester-road (in addition to the Road Board length)

was coated with tar-macadam two years ago.

There has been ample opportunity of observing the

condition of this class of road in summer and winter
both here and in other thoroughfares where it has been
laid for nmch longer periods, and it has proved satis-

factory in every way. During dry weather there is

practically no dust, and as there has never been any
appreciable quantity of mud, the team work formerly
necessary for scavenging purposes on the .sections of

road now tar-macadamised has been entirely dispensed
with.

ISIr. Hadfield points out that in considering how
these main roads should be dealt with, at least four

sections of the public should be kept in mind—viz.,

(1) the horse-owner, (2) the motorist, (.3) the foot passen-

ger and (4) the ratepayer generally.

The work has been carried out in such a way that

the horse-owner's interests are not seriou.sly affected;

the motorists are quite satisfied with the change ; what
suits the motorist also suits the foot passenger, who.
after all, suffers most annoyance from dust and mud,
while the ratepayers generally will find that they have
less to pay in respect of these roads than formerly.
\Ylien the surface was of water-bound macadam a little

mud, more or less, was scarcely noticed; tar-macadam
having been sub.stituted, every deposit on the road
surface is quickly noticed, and instead of sending a
sweeping gang over these roads at intervals, lengthmen
are now employed to keep the surface permanently
clean.

The improvement of the main roads included in the
first list having been .so tnuch appreciated, a further
scheme was submitted to the Road Board, this involv-
ing an expenditure of £40,035, made up as follows:

Durax paving. 19,728 super, yds., £11,731; granite
paving, 9,626 super, yds., £8,262 ; wood paving,
10,993" super, yds., £7,695; tar-macadam, 74,172

super yds., .£12,347. It was estimated that if a grant
of £17,314 could be obtained from the Road Board, and
the balance of £22,721 raised by loan, the roads could
be put into permanent repair, the loan paid off, and
any necessary works of maintenance carried out in the

meantime without increasing the annual cost. The
Road Board at first offered a grant of £10,000, but when
the financial aspect of the matter was explained it

was decided to increase the contribution to £17,000—
practically the amount asked for.

SEWER.\GE.

The gross expenditure on sewers in Sheffield during
the year was, as already stated, £36,209, or £3,594 less

than the figure for the preceding twelve months, but
well up to the average of recent years if relief works
are excluded. The report shows that at the end of



OiToisER 24. 1913. AND COUNTY ENGINEER. 635

The Surveyor
Hn6 ilDunlclpal an& Count? Enainccr.

CHIEF CONTENTS.
PASS

Ailvautaifc and Disiulvantnges of Intercepting Traii-s 647

Advanlatrcs of Lime Ti-eatment of Water 613

Appointments Vjicant .. 652

Assistants' aud Students* Section 636

Clys ug (trder loiiuiries 615

Coast Sand Dunes, ?and Spits, and Sand Wastes 616

Concrete Institute : Notices 651

Corresi)ondence 6X1

Glossary of Kuad Terms 615,621

Hoiismg in P(>rabroke6hii-e 614

iDstilution of Ctvil Engineers : Award for Papers 650

Institution of Municipal and County Engineers :

Notices 651

Soutli-Easteru District Meetiu- at Brighton 620

Institution of Municipal Engineere

:

Notices 651

•Southern District Meeting at Crowborougli 6i3

Irish Grievances and the Municipal Conference 615

Lime ^rte^ilisation of Water f 27

Local Government Board Inrjiiiries 6.IH

Meetings .. ... 655

Municipal Competitions Open 652

Muuicijial Contracts Open '*52

Municipal Work in Progress and Projected 640

Personal 642

Queries and Eeplies 648

Recent Publications 628

Boads in Eussia, 639

Royal Commission on Sewage Disposal: Extracts from the

Appendix to the Eighth Report, with Notes 629

Royal Sanitary Institute: Notices 651

St. John's, East Griustead, Sewage Disposal Wo ks 643

Separate and Combined Sewers in their Relations to the Dis-

posal of Sewage : 613,649

Slicffield Roads and Sewers 634

Society of Engineers: Notices 651

Superannuation and Security of Tenure 6J3

Tenders ror Municipal Works or Supplies 654

The Riu-al Labourer's Cottage 614

Third International Road Congress 626

the year there were still upwards of 32 miles of rulible

sewers remaining to be dealt with in the city. Since

1898, however, the mileage has been reduced from 119

miles to its present figure.

NEW METHOD OF CONCENTRATING SEWAGE

SLUDGE.

By Dr. J. Geossmann,
Manchester.

The method which is mostly in use for coiu-eiitrating

sewage sludge is that of filter pressing. 1 have found
that liraL-tic-ally the same results that aie ohtained by
filter pressing can be achieved in a far simpler and
cheaper manner. In order to make my explanation
perfectly clear it is neee.?sary to begin at the begin-
ning—that is, at the point at which the sludge i.s ready
to be taken from the settling tanks.

It is stated in text-ljooks, and generally accepted,
that the sludge which is obtained from settling tank.s

contains from 5 per cent to 15 per cent and over of

solid matter. With proper arrangements and manage-
ment there should be no difficulty in obtaining from
the settling tanks sludge which averages between lU

per cent and 15 per cent of solid matter, and even
more.

I have on a previous occasion (Journal of the Society
of Chenueal Industry, January 15, 1912) gone into the
question of sludge disposal, and I have shown there
that, in making one's calculations on the proper basis—i.e.., only reckoning the actual sludge worked up, and
not including lime or precipitants which have been
added (and which are only so much dead weight), the
cake produced by filter pressing will not, on an aver-
age, contain more than from 25 per cent to 30 per cent
of actual sludge, and that where centrifugal machines
are used for the purpose the results obtained are even
below these figures. I have also shown that in prac-
tical work the costs of sludge disposal by filter press-
ing are much higher than is generally assumed. This
is due to the fact that, instead of stating the results
obtained on the amount of actual sludge which has
been worked up, the sum of the actual sludge, precipi-
tants and lime has been taken for that quantity, and
thus rendered comparisons with regard to cost of
different methods of sludse concentration and disji-isal

e?itirely fallacious.

If, then, we base our calculations on the amount cf

actual sludge contained in the pressed cake we uiay

take it that, as a fair average, it does not contain

more than 27i per cent of actual sludge. I have fo\itul,

as I shall show later on, that .sludge of any description

can be manijjidated in such manner as to yield liy

settling a product which will contain from '20 per rent

to 25 per cent (.say 22^ per cent on an average) ol

actual sludge, and the question arises whetlier it is

worth while to filter-press sludge when such results

can be achieved by far cheaper means. Of course, if

we compare the consistency of settled sludge m itii

filter-pressed cake containing the same percentage of

actual sludge the latter appears more solid; l)ut this

is chiefly due to the jiercentage of lime whicli has been
added in order to facilitate pressing and to olitaiii a

cake of fairly solid consistency. That amount of liun'

varies considerably; it may be anything from 10 per

cent to 50 per cent of the actual sludge and more

:

but lime is an expensive material, and where filter

pressing is not resorted to there is no reason wliy

another material which would stiffen the consistency

of sludge should not be equally applicable. The
cheapest material of that kind available is cinders,

and I have found tliat by adding from 10 per tent

to 20 per cent of fine-riddled cinders to sludge of 22i

per cent a mass can lie obtained which in every way
is equal to the averau'e filter-pressed cake produced at

sewage works, and whereas it costs from 2s. 6d. to js.,

and more, to obtain 1 ton of pressed cake containing

27-i per cent of actual sludge, a product of the .^ame

consistency can lie made from settled sludge of 221

per cent and cinders at a cost of less than 8d. per ton.

Calculating this on 27i per cent instead of 22^ per cent,

it is evident that the same amount of sludge as is

contained in 1 ton of pressed cake can in this manner
be disposed of at a cost of less than Is. In many
cases it will, of course, not be necessary to mix the

settled sludge with cinders.

I have found that with sludge of from 10 per cent

to 15 per cent or more of solid matter from the settling

tanks, a tank of the description given in my Patent
Specification Xo. 28.328/1911, and worked on similar

lines to those given there, will enable one to obtain
sludge by secondary settling, which will vary from 20

per cent to 25 per cent according to the quality of the

sludge ; these tanks work very satisfactorily, with one
drawback, and that is, that as the sludge in coming
from the settling tanks cannot be obtained of uniform
consistency, the time required for settling in these

tanks varies. Further difficulties are encountered in

the case of sludge which is in that peculiar stage of

decomposition which lies between fresh sludge and
sludge which has been completely septicised, and in

which state the sludge becomes unmanageable so far

as settling operations are concerned. I have therefore

endeavoured to discover a method by which sludge oi

any description can be concentrated in settling tanks
to approximately 20 per cent of solid matter, and I

have ultimately succeeded in this. I liave found that

oil mixing sludge with a small amount of acid and
letting it stand for a few days a complete .separation

takes place. The sludge -settles out at the top in a

thick layer, while underneath is a clear, or almost
clear, liquid, and the two can be separated by running
off the clear liquid from the bottom. Any tank with

an outlet at the bottom can be used for the purpose,

but preferably I use a tank of similar construction to

that described in the patent previously referred to,

and in which the thick sludge obtained after running
off the clear liquor below can be further concentrated

by draining and filtering. The principle of the method
consists in the fact that nearly all .sludge contains

sufficient sulphides and other compounds which, in

contact with acid, produce gaseous matter, which sur-

rounds the particles of sludge and acts in the same
way in which a lifebelt acts with human beings, thus

enabling the sludge to float on the top of the liquid.

Practically, it thus produces the same result in two

or three days which is produced by the fouling-out ol

septic sludge, which takes weeks and months. If a

sludge should not contain a sufficient quantity of those

substances which evolve the necessary gaseous matter

a small quantity of septic sludge or other suitable

material can be mixed with it before the addition oi

acid. I have worked this method (which is protected

by application for Letters Patent) for some time at

the Oldham Corporation sewage works on very trouble-

.some sludge with invariably good results, and there

is no doubt that the same result which is now obtained

by filter pressing or centrifuging can be obtained in

a far simpler and incomparably cheaper way by the

adoption of my method of concentrating sewage sludge

as described above.
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QUESTIONS.

This week Muswers are inviU-d to llie toUuwijiy

iiuestious;—
351. Tip-Wagon.— Give skelolies showing llie coii-

.struction of a tip wagon of about 2 cub. yds. capa-

oity. Lowness of sides would be convenient for

tilling. Gauge need not be considered, as track will

be made to suit the truck. (W. N. B., Kew /Zealand.)

353. Efficiency of Motor.—Explain fully what is

meant by the " slip " of an electric motor. How
would you measure the eflEiciency and slip of an in-

duction motor at full load ? (T. W. P., Bexhill-on-

JSea.)

354. Bricltwork.—When is diagonal or raking bond

u.sed in brick walls ? Draw the plan of two courses

of a three-brick wall in raking bond, and state at

what intervals you would put a heading course.

(Student.)

355. Pumping.—The iuveit of un ejector is 9U£t.

above ordnance datum. The rising main is 5 in. in

diameter for the first 540 yds. and 6 in. in diameter

for the remaining 1,640 yds.; the outlet of the rising

main is at 110 ordnance datum. A portion of the 5-in.

main pas.ses over a railway bridge, the summit of the

l)ridge being 129 ordnance datum. It is proposed to

lay an additional 5-in. main under the railway, con-

necting up with the main on both sides of the bridge,

;ind when this is done no portion of the main will be

above 110 ordnance datum. Would the results be

satisfactory with the main as first laid, and, if not,

what would be the cause r What pressure would be
required to work the ejector in both cases at 100 gallons

per minute ? (J. W. S., Eayea.)

[The Editor is at all times glad to hear from
readers who desire to submit questions regarding
matters of general interest, points of daily practice,

&C., for insertion in the " Assistants' and Students'
Section." Questions which are published are taken
into consideration, as well as other matter, in

awarding the Monthly Premium.]

REPLIES TO QUESTIONS.

352. Hydraulic Ram. — Describe and explain lh«

action of the hydraulic ram. AVhat are the im-

portant points to be borne in mind in designing

such a ram. and for what situations is the machine
most suitable ? (,T. W. P., BexhUl-on-^ea :)

The hydraulic ram is an apparatus which utiliaes

the momentum of a stream of water falling a small

height to elevate water to a greater height. There
are, in general, two types of ram. One type raises a

portion of the water which actuates it, while the

other may be worked by an impure water to raise

pure water from another source. For the purpose of

explanation the first type is taken, and such a ram
is shown diagrammatically in Fig. 1. It consists

essentially of the body D, the air chajnber A. the

drive pipe B. which has at its upper end a valve

0, the dash or waste valve F, which falls open by
its own weight, the check valve G. and the delivery
pipe .1. The action is as follows: Upon the valve

being opened, water flows down the drive pipe B
and begins to escape out of the dash valve F, but as
the velocity of the flow increases the impact of the
water underneath the valve suddenly closes it. The
momentum of the water in the drive pipe being thus
suddenly arrested causes an increase of pressure in

the body D and passage E, raises the valve G, and
the momentum is expended in forcing some water
into the air chamber A. As soon as the momentum
is all expended, thei'e is a recoil in the drive pipe B,
which allows the dash valve F to reopen. The water
then begins to flow out of the valve F once more,
and the whole operation is repeated. This action
takes place from 40 to 200 times per minute; each
time driving a little more water into the air chamber
A, compressing the air in it, and there being only one
outlet—namely, the delivery pipe—the water is

to tlie nucstlona ivhich appear. Fur llic lunlrihations con-
sidered to he the most meritorious, one or more premiums
m hooks will he awarded monthly. Diagrams must
be drawn to scale on separate sltects, ready for
reproduction.

gradually forced up this pipe until it emerges at the

outlet K. The snifting valve showm in the diagram
is a plug with a very small hole through it, placed
in the body just below the check valve. It admits
a little air at each recoil stroke, and this air passes

into the air chamber at the next stroke, thus re-

jilenishing the air therein.

In order to apply a ram it is es.-ential to have a

stream of running water which can be tapped some
distance above the site of the ram. The quantity of

water wliich can be raised depends on tlie size of

the stream and the fall available. .A. working fall

of 18 in. is about the minimum, and 100 ft. the maxi-
mum. Rams are made to raise any quantity of water
up to 500,000 gallons per day, provided there is suffi-

cient water to work them.

Fig. 2 .shows the general arrangement of a ram
installation. As will )>e seen, the working fall is

,/OiK

Fig. 1.

measured from the surface of the water in the supplj-

lank L to the level of the dash valve of the ram.
The mouth of the supply pipe M must be submerged,
and the length of this pipe will vary according to

circumstances. If the stream has a sharp fall it

may be short, but if the stream is flat it will be
necessary to go a greater distance in order to get

sufficient fall lor the drive pipe B. As generally

arranged the working fall is not less than one-fiftieth

of the height the water is to be lifted, but the most
economical condition as regards the cost of the ram
alone oldains when the working fall is one-third of

the total height the water is to be lifted. The actual

fall will, of course, be governed by the possibilities

of the particular ease.

The efliciency of a ram varies from 50 to 80 per
cent, according to the circumstances—that is to say,

a i-am gives out from 50 to 80 per cent of the energy
put into it. For example, suppose it is required to

raise 700 gallons per day to a height of 40 ft. above
the ram. Then the work to be done is:—
700 gallonsxlOlb. per gallonx40ft. = 280,000 ft .-lb.

Assuming an efliciency of 70 per cent, the driving
jiower required will be:—

„ 100
280,000x-—-= 4U0.O00 ft.-lb.

70

= 40,OUO ft.-gallons.

Theielore, approximately, 4,0UU gallons per day
will be required if the working fall is 10ft.

.\s regards the desigu of liydraulic rauis they



OlTober 24, 191."!. AND COUNTY ENGINEER. 637

should he proportionoj to the following livo coiuli-

tions of working, which differ in almost every imsc:

(1) The quantity of water to V)e raisotl.

(2) The vertical height it hiis to l)o ncisr.l.

(.-5) The horizontal ili^^tan.'o II.,' w.il.'r h;i> I.. !..•

forced.

(4) The working fall.

(5) The quantity nl drivint^ «a(or availal.!,-.

This information being given, tht;n llic c'(iirieiic->-

of the arrangement ^ n ^^ V2~n-2/^ ^

wliere I£ = delivery liead,

and h = working head or fall (see Fig. ii.

Let </ = quantity of wafer to be raised, i-ub. tl. pci

minute,

tli./n Q = quantity of water escaping ]>y dash valv.',

= -^- cub. f(. per minute.

.•. Total amount of water required for ram
= Q+q cub. ft. per minute.

The diamet-er of tlie drive pii.e in inches = 1)

-2^ Q+ q.

The diameter of the delivery pipe in inches = '/ = —

The length of the drive pipe in feet = H+ 1-2 (j)

Contents of air vessel in cubic feet = OOuJiZ-II.

Area of aperture of dash valve in sq. inclies = (1'8D-.

the ram in the same way as is

(I. W. S., Ckipham Junctinn.)

Till' hyihaulic ram was inventi'd by Menigoltii-r

al-pdut luO years ago. It i.s one of the simplest, anil

must I'flicient machine.s for raising water to a

• greater height than the source of siipply. Tln'

i-nergy stoi'ed in water falling from a compara-
tively low elevation is u.sed to raise part of the

sanie water to a greater elevation. a.s much as
from three to thirty times the original fall. Some
hydraulic rams are now made to raise water from
another source to that supplying the power.

.\ plan and section of a ram are given (Figs, y

and 4 respectively). The only movable parts in tlat

apparatus are the two valves, called respectively
llie dash or overflow valve (DV) and I lie check or

letaining valve (CV).

The dash valve is so weighted that when water
is not flowing it «ill just open downwards against
the static press\u-e of the water on its underside.
When the dash valve opens, water flows along the
drive pipe (BP), and escapes through the dash
valve. The acceleration produced by gravity on
the water coming down the drive pipe very .soon

produces a greater pressure on the dasli valve than
I lie static pressure. This closes the dash valve,
and tlie kinetic energy of the water opens tli"

check valve and water passes through into the
air chamber and the rising main. Directly the
kinetic energy is spent the check valve is closed
by the greater pressure in the rising main, and
the da.sh valve opens again and the cycle repeated.
The function of the air vessel is to act as a

Supply
Tank

I^OPPLY Pipe M

Viaa

Fio. 2.

The dash valve .should be as light as is consistent
with slrengtli to resist the jar, and it should lie as
close as practicable to the check valve. A hydraulic
ram should be simple and strong in design, as when
lixed very little attention is usually given. The air

chamber and body should be of tested strength, and
all joints faced. All valves, seating* and connec-
tions should be of gun-metal. No bends should be
allowed in the drive pipe, or the efticiency of the
installation may be much reduced.

A ram is most suit.able for supplying water to

isolated buildings or small communities where a
gravitation scheme cannot be arranged. It is also
often used in connection with a system of water
mains to supply houses which are too high to lie

reached by the ordinary pressure. A ram will not
work if connected direct to a waterworks main under
liressuie, but a pipe from the main must be taken
111 a siiiqily tank, and a drive pipe put in to work

cushion, minimising the water hammer action, and
to cause the flow to be more regular. The volume
of air vessel depends upon the pressure in the

using main.
As water absorbs air more leadily under inci-

sure, if no precautions are taken the air in the
air vessel would soon be absorbed. This may be
overcome by what is called a snifter valve (.SV),

which is screwed into the ram casing immediately
below the cheek valve. In its simplest foiiii it

consists of a brass i)lug with a very small hole
drilled through its centre. Every time water is

forced through tlie check valve a small quantity
escapes through the snifter valve, aiul each time
the check valve closes the reflex action creates a

partial vacuum, and this draws in a little air.

which is passed through the check valve at Ibc
next stroke, and so keeps the air vessel charged.
When the ram is in ijerfect order and Ihe valves
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properly proportioned, an efficiency of from 80 to

90 per cent can be obtained. The mininuim driving

liead is found to be about 3 ft.

The chief points to he attended to in designing

rams are:—
(1) The drive pipe must he of ample size, and

laid as straight as possible to the ram, so that the

theoretical velocity—viz., '/lyTi—may be obtained

as nearly and as quickly as possible. It should

not be less than 20 ft. long.

(2) The waterways in the ram should be large, so

Fig. 3.

—

Section of Eam.

that the friction is reduced as much as possible.

(3) The valves must be properly proportioned

and weighted, a short lift and large area being

preferred. The check valve must be efficient, so

that slip is i^revented as much as jiossible.

Hydraulic rams are useful in all situations

where the supply is pure enough for the purpose

^ 0>

Fig 4.

—

Plan: Air Vessel Removed.

for which the water is required. All intermediate
losses, such as pumps and gearing, that would be

necessary if turbines or water wheels were nsed,

are avoided, and they are therefore suitable where
the water supi:ily is no more than sufficient for the

power required. As it is entirely automatic in

action it is suitable where attendance cannot
be easily or cheaply given. (J. A. R., Fai-er^Jtam.)

Tramway Renewals in Sheffield.—Although the
(.'O.-^t of repairs on the Sheffield Corporation tramways
was somewhat greater than for the previous year, Mr.
W. J. Hadfield, the surveyor of highways and deputy
city surveyor, states in his report for the twelve months
ended March 25th last that this was more than coun-
terbalanced by a decrease of expenditure on renewals,
the total of the two items being £4,232. Mr. Hadfield
points out, however, that this decrease is only tem-
porary; a considerable increase must be expected dur-
ing the next few years, and every effort is being made
to keep the existing tracks in good repair so as to

prolong their useful life as much as possible. With
this olaject special attention is being given to the
joints, which, on the old tracks, wear ont before other
parts of the rails. During the year a numl)er of the
worn joints were cast-welded. These joints are being
kept under careful observation, and at present a further
number are being electrically welded. Since October,
1910, up to March 25th last, about 1,285 welded joints
were put into new work, and, so far, no failures what-
ever have resulted. The principal tramway work of

the year in Sheffield was the doubling of the single
line sections of the Fulwood route from Manchester-
road to the terminus, at a total cost of £17.588.

LOCAL GOVERNMENT BOARD INQUIRIES.
The Editor invites the co-operation of SoRVEYon readers

with a view to making the information given under this
head as complete and accurate as possible.

INQUIRIES HELD.

Bexhill T.C. (October 17th. Mr. P. M. Cros-
thwaite).— £95(1 for the purchase of the Eist Parade
and £4,4110 for the carrying out of groyne works on
the East Parade.—The borough surveyor, Mr. G.
Ball, explained the intentions of the corjjoration

with regard to the protection of the foreshore.

Bognor U.D.C. (October 15th. Mr. P. M. Cros-
thwaite).—£1.983 for the widening and improvenjent
of the promenade, and for £660 for extending the

council offices in High-street.—Mr. J. Jul)l), clerk,

explained that the first scheme was estimated to

cost £700, and a portion of it had already been car-

ried out. It provides for tlie taking in of two grass

enclosures near Clarence-road, which, in time of

heavy storms, became covered, and the removal of

a women's lavatory to a higher level. The second
scheme, estimated to cost £1,283, was to oljviate

flooding, especially at York-road, in case of high
tides, and to provide a new hand railing on the

promenade, the widening of a part of the promenade
being also included in the proposal.

Loughborough T.C. (October 9th. Mr. H. R.
Hooper).—£14,000 for the extension of the electricity

undertaking.—The town clerk, Mr. Harry Perkins,

stated that it was proposed to spend £11,000 on the

extension of the building and plant, which was to

be on the alternating current system. It was stated

that the council had not got the consent of the board
to change the system. The reason for the change was
for generation and ijossible prospective eor.-uinors.

for the district had to be developed. The inspector:

In other words you are beginning to realise that the
direct current system is dead. Witli respect to the
question of the architect. Alderman Bumpus said
the arrangement under which the surveyor, Mr. A.
H. Walker, was appointed was such that if they had
employed him they would have had to pay him.
The inspector asked to be supplied with the terms
of the appointment, and the town clerk said there
were no written terms, but it was always recognised
that the surveyor's duties did not include those of

an architect. The inspector said architecture was
usually in the terms of appointment, and the Local
Government Board had held that if there was suffi-

cient ability among the paid officials of the corpora-
tion to carry out simple work like th.is they woidd
not sanction loans to employ an outsider. Alderman
Bumpus said they would be glad of an authoritative
ruling on this point to guide them in future as the
question had been controverted in other matters.

Norwich T.C. (October 14th. Mr. T. C. Ekin).—
£35,000 for the electricity undertaking and £5,470 for

the widening of the river Wensum.— !Mr. F. M. Long.
electricity engineer, explained the reason for the
various items. The inspector perused a statement
relating to the allocation of total nett profits to the

end of the last financial year. This showed thai

since the corporation acquired the concern the under-
taking had realised a nett profit of £51.919, of which
£37,855 had been put to the depreciation fund. The
inspector said it was a most interesting statement,
the only black spot being the contribution of £1.200
of the profits to the rates in 1909. The city engineer.
Mr. A. E. Collins, next supplied details of the pro-

posed widening of the Wensum.

Shipley U.D.C. (October 1.5th. Mr. W. H. Collin).
—£4.800 for the erection of twenty-one houses on
land owned by the council at Dockfield, Shipley.

—

The clerk, Mr. I. Lindow, said the demand for

artisans' dwellings had not been met by private

enterprise. During the last eight years practically

no houses which were within the resources of ordi-

nary working-class families had been erected. A
property agent who collected the rents of 4(X) to 500

cottages, two years ago had fifty empty cottages;
to-day he had not a cottage to let, and had the names
of 100 applicants.

Sleaford R.D.C. (October loth. Mr. R. H.
Bicknell).—£2,700 to convey water for domestic pur-
poses by 3-in. steel tubes several miles down the
Fens.—Mr. Horn, chairman of the parish council,

argued that £100 per mile could be saved by using
2-in. steel tubes instead of 3-in. The in.spector, how-
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ever, strongly advised tlie couin-il to slick t<i tlie

3-in. tubes.

Stretford U.D.C. (October 16th. .Major C. E.

Norton).—£7,100 for storm-water drainage work.s.—

The scheme, it was stated, covered only the southern

part of the council's area. Although the present

sewers were capable of dealing with average raii;-

falls, there was temporary flooding when the fall

approached i in. an hour. It wa.s proiiosed to dupli-

cate the existing sewer, and to dilute the di.scharge

so that nothing offensive reached the river channel

Totnes T.C. (October 8th. Ur. W. O. E. Meade-
KingV—£13.5 for works of sewerage at Jubilee-road.

Bridgetown, and £75 for water supply at Maudlin-
road. To'nes.—Tlie sewerage work, it was exjilained.

consisted of the renewal of the existing sewer. With
respect to the water scheme for ifaudlin, the town
clerk, Mr. G. E. Windeatt, said that this was an
extension of the water mains for artisans' dwellings.

APPLICATIONS FOR LOANS.

Basingstoke T.C.—£14.000 for electricity purposes.

Bourne U.D.C.—£940 for a housing scheme.

Cheadle U.D.C.—£355 for sewerage works.

Epsom U.D.C.—£1,015 for tar-macadam work on
the main road.

Farnborough U.D.C.—£1,760 for road improvement.

Fleetwood U.D.C.—£2,500 for electricity machinery.

Harrogate T.C.—£1,062 for private street works.

Hebburn U.D.C.— £500 for sewerage works.

Hindley U.D.C.—£2,-500 for electric lighting pur-
poses.

Holywell U.D.C—£12,373 for water supply and
drainage purposes.

Macclesfield T.C.— £7,761 for an isolation hospital.

Mansfield T.C.—£2,000 for an additional boiler at

the electricity works.

Margate T.C.—£1,700 for the purchase of property

for a street improvement.

Poole T.C.—£5,532 for private street works.

Raunds U.D.C.—£600 for enlarging a culvert.

South Westmorland R.D.C.—£425 for a water
supply scheme.

Stanley U.D.C.—£7,175 for a sewage disposal

scheme.

Woodford U.D.C—£1,S97 for road works.

LOANS SANCTIONED.

Bolton T.C.—£7,8S9 for electricity e.vtensions.

Edmonton U.D.C.— £915 for road improvement.

Frinton U.D.C— £1,417 for laying out a cemetery.

Hammersmith B.C.— £20,394 for wood paving works.

Linthwaite U.D.C— £625 for works of improvement.

Llandrindod Wells U.D.C £i,250 for waterworks.

Loftus U.D.C.—£1,100 for main sewerage works.

Rothwell U.D.C—£640 for a new water main.

Stepney B.C.—£3,600 for the provision of under-

ground conveniences.

Tewkesbury R.D.C.—£2,600 for water supply works.

Tynemouth T.C— Cll,020 for the purchase of Balk-

well Farm and the erection of an isolation hospital.

FORTHCOMING INQUIRIES.

OCTOBER. £
27.

—

Southport. For street improvement and
pleasure ground purposes (Mr. R. H.
Bicknell) 3,7.50

28.

—

Barnoldswick. For sewerage, water, and
fire station purposes (Major J. Stewart) 6,028

28.

—

Farnham. For burial ground purposes
(Mr. M. K. North) 2,200

28.

—

llkley. For pleasure ground purposes

(Mr. A. W. Brightmore) 9,.500

28.

—

Orsett. For sewage disposal works (Mr,

P, M, Crosthwaite) 2,500

28.

—

Sawbridgeworth. For the construction

of new council offices (Mr. Courtenav
Clifton) 300

28.

—

South Shields. For electricity purposes
(Mr. T. C. Ekin) 33,305

28.

—

Thornton. For purposes of street

improvement (Mr. R. H. Bicknell) ... 1,207

39.

—

Bootle. For street improvement (Mr.

R. H. Bicknell) 3.119

29.

—

Cheadle. For private street improve- £
ment (Major J. Stewart) 2,125

29.

—

Darlington. For electricity and road
purposes (Mr. T. C. Ekin) 23,358

•iO.

—

Chipping Norton. For sewage disposal

purposes (Mr. U. G. Hetherington) ... 9,400

.30.

—

Harrogate. For electricity purposes
(Mr. T. C. Ekin) 9.439

30.

—

Nelson. For the purchase of a motor
fire engine (Major J. Stewart) ... ... 9.53

:M).— Peterborough. For works of sewerage
(Mr. A. G. Drury) 525

'M.—Bedford. For laving down tar-macadam
(Mr. M. K. North) 6,1-50

31.

—

Norman Cross. For sewage disposal

works (Mr. A. G. Drury) 700

31.

—

Shipston-on-Stour. For sewage disposal

purposes (Mr. R. G. Hetherington) ... 5,300

31.

—

Uttoxeter. For alterations to town hall

(Major J. Stewart) 600

NOVEMBER.
4.

—

St. Austell. For a housing scheme (Mr.

H. S. Stewart) 5,062

5.

—

Saffron Walden. For hospital purposes

(Dr. Miles B. Arnold) 3,355

ROADS IN RUSSIA.

The Russian Empire (says the Tiinc.^ liufdan

Suitphmcnt) possesses very long stretches of

macadamised roads and an equally extensive net-

work of other roads, some of which are suitable for

motor traffic. Nearly all the Russian highways were

built by the State, and maintained by it, but sub-

sequently a large portion of them was handed over

to the provincial councils (Zemstvos), and only about

17,000 miles of highways, macadamised and other

roads, remain under the direct jurisdiction of the

Ministry of Ways of Communication. The Russian

highways are distributed in a very uneven and
capricious manner. Large tracts of territory and

whole provinces are entirely devoid of them, while

others possess odd fragments. . . . The automobile

trials and races finally led the Government and the

local authorities to take an interest in the new means
of locomotion, and to pay more attention to the

condition of the highways. Then, thanks to the

great development of trade and industry, it came to

be generally understood that roads were a very

important factor in the material welfare of the

country. -At the present moment the Minister of

Ways of Communication, the provincial Zemstvos, and

the municipalities are all engaged in the extension of

the network of roads. The Imperial Duma is also

actively following up the matter, while the Upper
House recently passed a resolution, proposed by the

Finance Committee, calling for an important pro-

gramme of road building. This programme insisted

that not only should new roads be buUt, but that

all the highways in the Empire should be kept up in

such a state that traffic would be possible the whole

year round independently of weather conditions.

The Duma has under consideration a new Road
Statute, apportioning the duties and responsibilities of

road building between the local and central authorities.

Finally, the Minister of Communications has drafted

a Bill providing for the construction of a whole series

of new roads and the improvement of existing ones.

The new highways, measuring several tens of thousands

of miles, will secure uninterrupted communication

between Central and Western Russia and the Volga

region, the Crimea, the Caucasus, and the far

north. . . . Finland may be easily visited from

St. Petersburg. There are altogether 27,000 mUes of

roads suitable for motor traffic, ranging in width

from 13 ft. to 30 ft. Some of them, it is true, are

almost too narrow for comfort, but they are on the

whole very smooth, being laid over rocky soil, and are

kept in good repair by the towns and villages.

High Wycombe Town Planning Competition.—The

envelopes containing the names of the competitors

were opened at a meeting of the town council on

Monday evening, and the authors of the designs

placed first, second and third by the adjudicators

were found to be: (1) E. W, Turner, Sheffield; (2) S. P.

Tavlor, Harow-on-the-Hill ; (3) A. J. Dexter, High

Wycombe. The plans will be on view at the Guildhall

to-day (Friday) from 11 a.m. to 5 p.m.
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Municipal ViQvk in Progress and Projected.

Ihe Editor invites tM co-ovcraHon of ^"'V^^^O^/j^^jfj^/i'/.V^aTeT/poa"^
inforn^ation oivcn ..rfcr tUis Lead a.

The following are among the more important pro-

jected works of which particulars appear below:

Buildings—Bethnal Green, Hastings £20,000, Pad-

dington" £20,000 ; liousing and town planning—Car-

diff, Exeter; roads and materials—Derry, Stirling;

sewerage and sewage disposal—Dunfermline £20,000,

Rochester £150,000; water, gas and electricity—Don-

caster, Waterford.—Particulars of other works pro-

jrctcd will be found on our "Local Governiiir.nt P..inrd

hi.|iiiiic-i " pages.

BUILDINGS.

Basingstoke T.C.—A new firo station is to 1» buill

at an estimated cost of .CI, 235.

Bethnal Green B.C.—JNIr. Andrew Carnegie has

inoniiscd I" give ,tl-"i,000 for a public library.

Birmingham T.C.—A conference is to be held with

architects and builders for the purpose of drawing up

a set of by-laws with respect to the strength of roo),<.

ivliethcr built of wood or steel.

Bournemouth T.C—The new fire station, crcrlcd

from plans by Iho borough surveynv, .^Ir. F. AV. Liifoy,

has been formally opened.

Bristol T.C.—An extonsion of the cold stcncs on

tlie west side of the dock at Avonmouth bus been

resolved upon, the estimated cost being £(3,50'J.

Ealing T.C—The tender of Mr. W. .T. Dickt)is, at

eil(7. has been Hcceiiled for tbeexicusion of Ibn \Ar>l

JCaling branch libiary.

Essex CC—A farm at, Sandon, coiibiRting of

98 acres, lias been purcliased for L'l,ROtt for Ihe

]nu'pose of a sanatoiiuni.

Hastings T.C—It was decided on Monday to pur-

chase the liospital site on the sea front for £15,050. and

to build a winter garden or kursaal at a cost uot lo

exceed £20,000. The scheme is to be pushed on with

all possible speed, and designs for the buildings will

be put up for iiulilic competition. Some of the work

v-ill be carried out in the cnsuiug winter.

Macoleslieid T.C—The council have approved the

plans of the borough surveyor, Ui: C. "W. Stubbf. for

a ni'W isoUdion liosiutal.

Paddington B.C.— It has been agicwl (o ^pend a

sum of i:20.oOii i.ui the provision of juiblic baths for the

borough on a site in j\Ianor-place, JIarrow-road.

Penrith U.D.C—The plan and estimate (£500) of

the surveyor, Mr. J. J. Kuow.stubb. for a bridge over

the Ive at Tvegill has been apiu-oved. and application

is to be made to the county r-ouncil for a srant of half

the co.,t.

Somerset CO.—A silo is lo be acquiiv.l .nt Dulcote,

near Wells, for a pcniiaueni ^ana1orinln. al a cost of

CI.0(30.

Stalybridge T.C— A scheuie lias been ado). ted for

ilie extensiim of the ].iiblir liallis, al an e«tiiiiated cost

of .£6,400.

HOySINC AND TOWN PLAKNfNS.
Aspatria U.D.C—A site has been \nirc-liascd for the

I'rection of twenty workmen's houses.

Bury T.C—It has been agreed by the Housing Coni-

luittee ti.> invite design. si'Cciticatioas and tenders for

len pairs of semi-detached dwellings. The town already

]iossesses a nuniber of municipal dwellings.

Cardiff T.C—A report presented to the Housing
f'omniittee last week showed that the estimated cost of

the Kitchener-road housing scheme, on Messrs. W.
Kogers Ofc Sou's tender, was £5,280, which worked out

at £17(i per house, and provided fcir an up-to-date equip-

ment of bath and range. Other estimates were: £5,080.

which did not iirovide for baths, and £5,19*1, which pro-

vided for a modified bath equipment. It would not
be possible, even on these reduced tenders, to let the

proposed houses at a lower rent than 7s. per week.
Based on the £5.2.*0 estimate, an available annual
sum of £10 17s. would be necessary to meet increase

in rates, ^c. The annual income on the schemes
would be £546 in respect of a weekly rental of 7s. on
the thirty houses, les.s £5 allowance for empties and
losses, and including £211—principal and interest at

:U per cent for sixty years—the expenditure account
would balance. It was decided to recommend the
Finance Committee to adopt the scliemo estimated to

cost £5,280, and to fix the rental at 7s. per week.

Clitheroe T.C—A scheme has been approved for the

erection of twenty workmen's dwellings.

Exeter T.C.—Amended plans have been adopted for

I he erection of twenty-three cottages on the Kxeter
Nursery sites, at a total estimated cost of .£6, .563, in-

cluding £G07 for road making; also the erection of

twelve cottages on the Blackboy-road site, at an esti-

mated cost of £2,735, including CM)1 for road making.

Kingstown U.D.C—A scheme has been adopted for

clearing the insanitary area known as Callaghan'^-

lanc, for the erection of thirty artisans' dwellings, tin-

opening up of a thoroughfare from Kelly's-avenue to

Clarence-street, and the construction of a new road.

Pickering R.D.C—The Local Government Board
have written calling upon the counril to fulhl their

statutory duty under the Housing and Town Plauniug
.\et, ]t109, with respect to (he s\-stciiiatic inspection ot

bou.^es.

SOUthmolton T.C—At tlie coiiuci! meeliug last

week Mr. Saunders moved that a sjiecial committee
be appointed to assist the bormigh surveyor, Mr. H.
C. E. Rayner, in the supervision of the Avolknlen'^-

dwellings. ;\ldernian Shapland thought the motion rc-

flci-ted on the surveyor and the contractor, whom they

could not trust to erect these " tiny, tin-pot cottages."

Mr Tucker: This is done out of spite. If you cannoi

trust your survcym-, how can you trust him for the

wiiole of his duties •- Five voted for the motion and
live against, six remaining neutral. The mayor, who
thought the motion was brought forward with a good
motive, gave hi.- e^istint' vote in favour of the resolu-

tion.

PARKS AND OPEN SPACES.

Glasgow T.C^The iron railings which surround the

plot,, ot flowers, grass and shrubs in George-square.

Glasgow, arc lieing removed, and will lie replaced by
moulded copes of Aberdeen grey granite 1 ft. in height.

This will leave the plots unprotected, as in Contincufal

<-itie.< and t(.iwn . Tle^ estimated cost of the work
exceed.-: Ci.ouii.

Newcastie-on-Tyne T.C—Additional land if. to be

purchased for inclusion in the Scotswold recreation

ground, at a cost of £408.

Oldham T.C.—A scheme is well advanced fiu- the

imrcbasc of 37 acres in the Waterhead district for the

purpose of a park. It is proposed to provide bowling

^'reens and tennis courts, and leave the remainder of

tlie area for playing fields. The e,-tiniated oost of Ibe

scheme is Oi.OOO.

Surbiton U.D.C—The provision next spring of a

pavilion at the Hook recreation ground is con-

trmpb-Krd.

REFUSE COLLECTION AND DISPOSAL.

Newport (Mon.) T.C—The tender of Messrs. Heeiiau

A Fvoude. at £7,967, has been accepted for the erection

of ;i refuse destructor.

ROADS AND MATERIALS.

Aylesbury U.D.C.--Tlie surveyor, .Mr. A\'. H. Taylor,

lias been instructed to cnrry out repairs in Bicester-

road and Buckingham-street.

Buckie T.C—It has been decided to cnrry out paving

works at an estimated cost of £1,500.

Carlisle T.C—It has been resolved lo construct a

new street in the Caldewgate district, and the city

surveyor, Mr. H. C. Blarks, has received instructions

to carrj- out the work.

Clogher R.D.C—One and a quarter miles of the

road from Ballyganley to Garvaghy is to be repaired.

at a co,-t of £428, a moiety of which vill be nu't by

a Eoad Petard grant.

Gower R.D.C—A new road surface of limestoue

and tar is to he constructed on Clyne Common.

Derry CO.—The Road Board have made a grant

of U2.oo2 for the treatment of a portion of the road

from Londonderry to Feeny, and it was reported re-

cently that the No. 1 Distriat Council of Derry had

got a loan of an equal amount, free of interest, but

that there was difficulty in getting contractors.

Donegal O.C—It was reported on Monday that an

unfortunate deadlock existed in regard to the Road
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IJoard's proposal to make a grant for the improve-
luent of the road from Derry to Moville, the Tiiish-

oweii Enral Council liaving blocked the schcnio.

A resolution expressing regret at the deadlock and
urging reconsideration of the subject was i^assed.

Dublin T.C.—The corporation are taking steps to

further improve the appearance of the city by an
augmented scheme of tree-planting.

Foleshill R.D.C.—The council have adopted plans
and estimates of the engineer and snrveyor, Mr. \. E.

Newey, for making up, under the Private Street Worlcs

Act, i892, Canal-road and Edon'.s-yard, Folesliill, and
S!eath"s-yard and Spitalfields, Bedwortli.

Haywards Heath U.D.C.—The offer of the

Haywards Heath Gas Company lias been accepted

to supply 300 barrels of tar next spring at 9s. fid.

per barrel,

Lewishain B.C.—At an estimated cost of £160, of

whicli the Ijorough council will contribute a third, a

London County Council yiroposal to make an additional

widening in Bromley-road has been approvoil. Tlic

improvement, when completed, will give the ro.id ;i

width of 70ft. at this point.

Norfolk CO.—It is intended to v/iden the Hun-
stanton and Cromer road at a cost of £470.

Stirling T.C.—An order has been received from the
Local Government Board confirming tlie St. ;\Lary's

Wynd improvement and rehousing scheme, and
authorising the council to take steps for putting the
order into operation. The cost of clearing the I'oii-

gcsted area is estimated at about £13,000, and tlic

work is to be spread over a period of ten year.*.

Swindon T.C.—The borough surveyor, Jlr. H. .7.

Hamp, has received instructions to proceed with the

paving of several private streets.

Yeovil T.C.—The plans of the borough surveyor,

Mr. Arthur Oddy, for making up certain roads, and
also for projected new streets, has been agreed to.

SEWERAGE AND SEWAGE DISPOSAL
Aylesbury R.D.C.—Alternative schemes of sewcv.igo

for Whitchurch are under consideration.

Birmingham T.C.—Among the recommendations by
the Works Committee is one for a public convenience,

and others for sewer improvement, and the construct-

tion of surface-water sewers.

Droylsden U.D.C.—Proposals have been made for

extensions at the sewage disposal works at an esti-

mated cost of £1,308.

Dunfermline T.C.—Tenders are invited for sowor.ige

extensions estimated to cost £20,000.

Faversham T.C.—The sewage disposal scheme
designed by the borough surveyor, Mr. S. P. Andrews,
lias been completed. The cost is £10,000.

Halifax T.C.—It is proposed to carry out sowcrag^

extensions at an estimated cost of £7,757.

Paignton U.D.C.—The services of a consulting

engineer are to be obtained for the preparation ot

a system of drainage for the town. It was statcl

that the existing sewerage syatcni was rjuite sati.-^-

factory, but that it was being spoiled by flood water.

Richmond (Surrey) T.C,—A sanitary convenience

with lavatories is to be erected on the riverside l)y

tlie Town Hall Garden,-^ at a cost of £l,niin.

Rochester T.C.—It has been decided to unite with

Chatham in a joint scheme of main drainage. Tin'

cost to the city alone is estimated at £l-50,0no.

Scarborough T.C.—The borough engineer, Mr.

H. W. Smith, has received instructions to prepare

plans ot public conveniences for St. Nicholas Cliff.

Tenby T.C—The tender of Mr. J. RUey, of

Cheltenham, at £18,342, has been accepted for the

reconstruction and extension of the western outfall.

The engineer for the scheme is Mr. T. .1. ;\ro:^-

Flower.

WATER, CAS, AND ELECTRICiTY.

Aberdeen T.C.—The Water Committee's report,

advising that an impru'.-cd supply of water should

be taken from the Dee, has been accepted by the

council, and will bo referred to the electors at the

forthcoming election. It has also been agreed I
•

obtain a further report from the v.-ater engineer anil

medical officer of health on the liming cxpeviui'^nt af

livcsent being carried out.

Bradford T.C.—The nett profit on the electricity

undertaking last year wn's £«,-'l77, being £12.5 in e^rres'

of the preceding year.

Chelmsford R.D.C.—Improved jjlant, including two
Candy do Clor filters, is to be installed for filtering the

water fi'oni the Great Baddow springs.

Doncaster T.C.—An agreement has been come to

with the Leeds Corporation, subject to Parliamentary
sanction, for a water supply, the cost of which, includ-

ing the construction of a reservoir at Doncaster and the

laying of mains, is estimated at £120,000.

Edinburgh T.C.—A sub-committee of the Parks
Committee have agreed to transmit to the Cleansmp
and Lighting Committee their opinion that Calton-hill

should be lighted either by electricity or high-pressure

gas. The committee liave also agreed to ask the <;ity

road surveyor to report on the cost of improving the

roads and footpaths on the hill.

Ilfracombe U.D.C.—Complaints liaving been received

as to the inadequate supply of water on the higher

levels, the surveyor, Mr. O. M. Prouse, submitted a

scheme to give greater pressure in the mains supjjlying

those parts of the town. He has been instructed to

bring up an estimate of the cost of the scheme.

Johnstone T.C.—Vertical retorts and purifiers have
been installed at the gasworks, at a cost to date of

£12,627.

Moffat T.C.—The scheme for obtaining water power
Irom the Well Burn for electricity purposes having

lieen abandoned, the committee concerned have been

.nithorised to consult a firm of engineers who have
priipnsed an alternalive plan.

Oswestry T.C.—A tender has been accepted, at £808,

for the supply of cast-iron water mains, and also a

tender, at £429, for laying the pipes.

Peebles T.C.—A site has been obtained near

N'eidpath Gate for the construction of a new reservoir.

Rhyl U.D.C—A new water main is to be laid at

a cost of £892.

Scarborough T.C.—The tender of the Paterson
Engineering Company, Limited, has been accepted for

the erection of filtration plant at the Irton waterworks,

and the plans of the water engineer of the proposed

filter-house, at an estimated cost of £1,3."j0, have been

approved.

Southwark B.C.—The Electricity Committee have
;-ubniitted the accounts of the undertaking for the past

ear, showing a loss of £.1,893, mainly d\ic to tlie high

price of coal during the coal strike.

Stafford T.C.—Proposals have been made for the

extension of the gasworks iindortaking. at an esti-

mated cost of £50,000.

Stourport U.D.C.—It is reported that the watei-

supply scheme from Bewdley had been completed at

a total cost of £1,563. The estimated cost was £1,523,

but as the council had received from Kidderminster

Corporation water of the value of £100 in return for

the old main on Kidderminster Boad the total c^st

(.f the scheme had been £1,4C3.

Teignmouth U.D.C.—The council have received a

report by !Mr. E. M. Lacey, Westminster, as to a

scheme for the supply of electricity within the district.

Mr. Lacey estimates the cost of the undertaking for

Teignmouth and Shaldon at £20,800. The matter is

to be considered at a early meeting of the council.

Waterford T.C—A supplemental main is to be

iMistriicted from Knockaderry to the Tycor reservoir,

^it .-ui .;'stimated cost of £16,500.

Withernsea U.D.C.—The council have decided to

drop the local water supply schemes for the present.

They are asking the Local Government Board to

arrange a conference to discuss the terms offered by

the rnrijnration fif Hull for prnvidint tb>' distriol wiUi

n .Mipp.ly.

MISCELLANEOUS.

Blackpool T.C—The municipal tramway receipts

are now £11,000 in excess nf those in the correspond-

ing period of last j'ear.

Cardiff T.C—The Finance Committee have approved

the recommendation of the Tramways Committee to

double the tram lines in Niniau-road, at an estimated

cost of £6,000.

Leeds T.C—The nett surplus upon the working of

(ho tramway system for the past half-year w.is £37,.'?73,

as against
' £32.458 in the corresponding period of

1912.

Newcastle'On=Tyne T.C—It was resolved on Monday
last to seek powers for tramway .-nid iu'i(.,i- 'bus

extensions through Longbenton.
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PE BSONU .

Mr. Thomas H. Leeoli, Gianard. ha» Ijeen aiii>uiiited

assistant county survej-or of Cavan.

Earl Derby has consented to accept the office of

president of the twenty-ninth congress of the Royal

Sanitary Institute, to be lield at Blackpool from July 6

to 11, 1914.

Mr. H. V. Lynam, surveyor to the Alsager Urban

District Council, has been appointed assistant engi-

neer by his council in connection with the works of

water supply at Oak Farm.

Mr. Norman Scorgie, borough engineer of Hackney,

has been appointed to act as deputy town clerk

during the town clerk's leave of absence for a

period of six months owing to ill-health.

Messrs. R. E. Holding, borough engineer's depart-

ment. Wood Green, F. N. McRae, borough surveyor's

office. Saffron Walden, and F. H. Maynard, resident

engineer in charge of Gaya w-aterworks and drainage

scheme, Gaya, India, have been elected members of

the Royal Sanitary Institute.

Sir Maurice Fitzmaurice—formerly chief engineer

to the London County Council—who has supervised

several big Canadian undertakings, has, says the

Contract Becord of Toronto, been invited to proceed

to Australia to advise the Commonwealth Govern-
ment on the establishment of a chain of naval bases.

Mr. Cyril Brown, who served his articles with

Mr. Frank Cottle, borough surveyor of Douglas, has

left the Isle of Man to take up the position of

assistant .surveyor at Wombwell, Yorkshire. During
the period of his training Mr. Brown assist-ed in

several public works, including artisan dwellings,

public street works, promenade .imju-ovements, and
revision of ordnance survey, and after the comple-
tion of his articles he was retained as a junior

assistant. He has passed the examination, and is

a student of the Surveyors' Institution, and of the

Institution of Municipal and County Engineers and
the Institution of ]\Itinicipal Engineers. He is the

youngest son of Mr. John A. Brown, j.p.. editor of

the Isle of Man Times, and chairman of the Palace
and Derby Ca.stle Conijiany, Limited.

E

FOR OTHER ADVERTISEMENTS
See End of Paper.

OOD LUMP BESTRUCTOR CI.IjTkER for

Sale.—Apply A. Rothera, Surveyor, Council
Offices, Liversedge. (907)

A SSISTAKT SURVEYOR (23) desires engagre-
^^ ment. Three Years' Articles to City Surveyor

;

Two Years' Assistant to Rural District Council.
Exjjerienced in modern methods of Road Construc-
tion, Sui-veying, Levelling ; Good Draughtsman,
office routine; excellent testimonials.—Box 1,331,

office of The Sukveyor, 24 Bride-lane, Fleet-street,

E.C. (910)

NGINEERING SURVEYOR, ajje 81, 14 years'

experience. Rural, Laban and County Offices.

Thorough knowledge all branches surveying, levelling,

specifications, estimates and plans. Roads, bridges,

steam haulage, and quarrying. Calculations, steel

and ferro-conci-ete. Would prefer good city, county,

or private office where high-class surveying, engineer-

ing and draughtsmanshij) essential. Will sacrifice

for permanency. Plans, specifications, exam, papers,

summary of past experience, testimonials and refer-

ences gladlv submitted.—Box 1,330, office of The
StKVEYOR, 24 Bride-lane, Fleet-street, E.C. (906)

pOUNTY BOROUGH OF WALSALL.^ APPOINTMENT OF JUNIOR ASSISTANTS.
Applications are invited for the Appointment of

Two Junior Assistants in the Office of the Borough
Engineer and Surveyor.

Salary £70 per annum.
Applications, in Candidate's own handwriting, on

special forms, and accompanied by not more than three

recent testimonials, to be sent to the undersigned on

or before oth November, 1913. Canvassing will

disqualify.

JOHN TAYLOR,
Borough Engineer and Surveyor.

Council House,
Walsall.

October 22, 1913. (91)8)

pAST HAM CORPORATION.^ JUNIOR SURVEYING ASSISTANT.
The East Ham Corporation invite applications for

the post of Junior Surveying Assistant in the Borough
Engineer's Depai'tment, East Ham.
Candidates must be between the ages of 20 and

23 years, and must have had experience in a Municipal
Surveyor's Office.

The Candidate appointed will be required to act

under the Borough Engineer, and to devote his whole
time to the duties of the office.

The salai'y will be at the rate of £80 per annum,
rising by annual increments of £5 to a maximum
annual salary of £100.

Applications (in candidate's own handwriting), on
forms to be obtained from the Borough Engineer. Mr.
J. E. W. Birch, Town Hall, East Ham, accompanied
by copies of three recent testimonials (which will not

be returned), to be addressed and delivered to " The
Mayor, Town Hall, East Ham, E.," and endorsed,
" Junior Surveying Assistant," not later than
12 o'clock noon of Friday, the i4th November, 1913.

Canvassing the Blembers of the Council, directly or

indirectlv. will disqualify.

(By Order),

C. EUSTACE WILSON.
Town Clerk.

Town Hall,

East Ham, E.

October 20, 1913. (911)

T> o {{ oc gh"^f~~c'ambe KWELL.^ TO ROADWAY CONTRACTORS FOR WOOD,
GRANITE, ASPHALT, OR ANY PATENT OR

PROPRIETARY PAVINGS.
The Council having under consideration the recon-

struction of numerous macadam roadways carrying

motor 'bus or other heavy mechanical and horsed

vehicles, are desirous of ascertaining by practical

service tests the most suitable materials to substitute,

and methods of construction satisfactorily to with-

stand tills traffic.

For this purpose Tenders are invited for Supplying,

Laying and Maintaining. say, approxnnately.

500 yards super, of Roadway Paving, to Specification

as submitted by Contractors, upon sections of a road

or roads to be decided.

Full particulars and Forms of Tender can be

obtained from Mr. William Oxtoby, Borough Engineer,

Town Hall. Camberwell, S.E. Contractors are

invited to state the roadway paving they are prei)ared

to lay and their conditions as to maintenance for a

term of years.

Tenders to be delivered to the Town Hall, Cam-
berwell, S.E., on or before November 24, 1913, and

endorsed, "Tender for Paving Section of Roadway."

C. WILLIAM TAGG,
(912) Town Clerk.

pAST SUSSEX COUNTY COUNCIL.

MAIN ROADS.

TENDERS FOR ROAD MATERIALS, HALLAGK
AND TEAM LABOUR.

The Roads and Bridges Committee invite Tenders

for the Supply of Materials, Haulage and Team
Labour, for the year ending 31st March, 1915—viz. :

—

(1) Granite and other approved material delivered

in cargoes to the Council's Wharf in New-
haven Harbour.

(2) Flints, Stone, Granite and other approved

material delivered to various Railway Stations

and Wharves.

(3) Flints, Local Stone and other approved material

delivered on the sides of the Main Roads.

(4) The Haulage of Materials from Railway Stations

and Wharves to the roadsides.

(5) General Team Labour.

Further particulars, conditions of Contract and

Forms of Tender, can be obtained on and after

1st November on application to the undersigned.

Tenders to be delivered at the County Surveyor's

Office, County Hall, Lewes, on or before the 20th day

of November, 1913.

The lowest or any Tender will not be necessarily

accepted.
F. J. WOOD. ASSOC.M.lSST.C.E..

County Surveyor.

County Hall. Lewes.
October 21. 19i:i. (909>
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Institution of IMunicipal Engineers.

SOUTHERN DISTRICT MEETING AT CROWBOROUCH.

The Southern District of the Institution of Munici-

pal Engineers held a meeting on Saturday at Crow-

borough, the famous and fast-growing liealth resort in

the north-east corner of Sussex. The members met
at Crowborough and Jarvis Brook Station at 1 o'cloclc,

and proceeded at once in the direction of the Beacon,

a halt being made on tlie journey to inspect a length

of Rocmac road which is being constructed for the

Uckfield Rural District Council. After spending a

short time at the Beacon, the journey was continued

to the St. John's district of Withyham, an area which
is in the Crowborough parish, but which is governed

by the East Grinstead Rural District Council, although,

singularly enough, Crowborough itself is under the

government of the Uckfield Rural District Council.

Until a few years ago, too, Crowborough was not in

Crowborough parish at all, but in the parish of

Rotherfield. The two places are now separate parishes.

The object of the journey to Withyham was to in-

spect, and be present at the opening of, the new sewage
works for the district of St. John's. Arrived here, the

party were welcomed by Mr. John Waters, j.p.,

chairman of the East Grinstead Rural District

Coimcil, who was accompanied by some of his

colleagues.

The party who assembled at the opening ceremony
included, in addition to Mr. Waters, Colonel Williams
(chairman of the Sevenoaks Rural District Couniil),

Messrs. J. Randerson and J. N. Prior (Sevenoaks), Dr.

Willett, Messrs. A. Wallis, C. L. Gray, J. H. W.
Buckley, A. G. Briggs, W. E. Woollam, Chas. Turton,
T. Knight, T. Fairhurst, Alan Huggett and A. T. Paul
(East Grinstead), Messrs. T. C. Barralet (Godstone),
J. Vine, C. M. Carter and A. Carter (Eastbourne), W.
Troy, E. A. F. Stead, C. J. Parris (Crowborough), E. W.
Ray Johnson, John Taylor, T. B. Phillips and T. G.
Taj'lor (Uckfield Rural), C. B. Brettell (Rocmac,
Limited), A. G. Tucker (East Sussex County), T. Crut-
tenden (St. Leonards), J. E. Foster (St. John's), A. J.

Elson (Penge), H. W. Lovelock (Godstone), C. M.
Teulon (Eastbourne), F. J. Lobley and F. L. Morrison
(Chichester), A. V. Carter (Droxford), H. J. Higgins
(Lewisham), W. N. Wood (Ticehurst), T. Knight
(Cannock), Arthur Palmer (hon. district secretary),

B. Wyand (secretary of the institution) and many
others.

The inaugural ceremony was of a brief description.
Mr. J. Waters, at the commencement of his remarks,
gave the visitors a most hearty and sincere welcome
to that portion of the East Grinstead Rural District
Council, and to that very beautiful part of Sussex.
Someone, he said, had just told him it was very wild,
but some people liked it on that account, and, as most
of them were aware, Crowborough was noted as a
health resort. In order to maintain its reputation in
that direction it was very necessary that the question
of sewage disposal sliould be considered and attended
to in the best possible manner. He was very glad to

say that had been done by the adjoining council on
the eastern side of the hill, and the East Grinstead
Rural District Council had now done their part en the
western side of the hill. Mr. Waters then went on to
pay a warm compliment to Mr. C. Turton (engineer
and surveyor to the East Grinstead Rural District
Council) and to Mr. T. Fairhurst (the sanitary in-

spector) for the efficient way in which they discharged
their duties. In Mr. Turton he said they had a most
efficient engineer and surveyor. Before that gentle-
man entered the services of the East Grinstead Rural
District Council they always had to employ an outside
engineer to carry out any schemes, but since his
appointment he had prepared and carried such works
out in a most admirable manner, and entirely to tlie

satisfaction of the council. He miglit mention, as
showing the confidence they reposed in Mr. Turton,
that a short time ago they asked him to prepare
another and a much larger .scheme entailing an ex-
penditure of about £30,000. He thought those present
would agree, after inspecting the works, that their con-
fidence in Mr. Turton was not mis-placed. In conclu-
sion Mr. Waters declared the works open, and ex-
pressed a hope that they would be of great benefit to
the health of the district.

The following description of the woiks and scheme
was then presented to the meeting :

—

ST. JOHN'S SEWAGE DISPOSAL WORKS.
By Charles Turton,

Engiueor and Surveyor, East Grinstead Rural District Council.

Wlien first the subject of your meeting here to-day

was mentioned I certainly thought that we could not
find anything which might tempt the members to visit

this district. Then it occurred to me that these sewage
disposal works of St. John's would prove interesting

to some of you who hold the position of engineer and
surveyor to a local authority, and who may be called

upon to design similar works either larger or smaller,

and I thought that in all probability the .-mallness

of the works would, perhaps, be their greatest attiac-

tion.

Before I give you a description of the works I should
like to say how very much I appreciate the presence
here of those members of my council (and especially

of Mr. John Waters) who have come to-day to a part

of this district which is rather inconvenient to get

to. Their presence here shows their interest in such
works, and gives encouragement to their officials to

work hard and do good work on their behalf.

Now this scheme of the sewerage of the district of

St. John's has been carried out in record quick time.
Many of you know how very often for years and years
the question of the sewerage of an area hangs on.

Difficulties arise, one scheme is abandoned and
another is taken up, and so the time passes on. In
this case, however, no delays have been experienced.
The scheme was first mentioned in 1910 in the report
of the medical officer of health. A parish meeting
and the parish council were in favour of a scheme,
and the rural district council took the matter up. The
scheme (except for a few details and amendments
whicli, perhaps, you will notice) was completed a few
weeks ago, and so, after a lapse of only three years,

you see the sewers and works completed.
In order to show you the necessity for this scheme

I must give you some particulars as to the then exist-

ing sanitary arrangements:—
The number of water-closets was twenty, earth or

l)ail closets eighty-eight, and there were sixteen
lirivies. There were thirty cesspools, and forty houses
had no drains at all.

The water supply is taken mostly from about thirty

wells within the area, and these average about 40ft.

deep. Fifteen houses only are supplied by water fiom
the company's mains, and a few houses obtain their
water from springs.

The council did not undertake the scavenging, and
consequently the contents of the earth-closets, pail-

closets and cesspools have, for a number of years, been
deposited in the gardens attached to the houses. These
gardens are, for the most part, very small, and it

became impossible satisfactorily to dispose of the
sewage, while, in addition, there was danger of the
pollution of the well and spring waters.
The number of existing houses which can be con-

nected to the sewers is 124, representing a population
of 620, and provision has been made at these disposal
works for dealing witli the sewage from a population
of 1,000. At present only about fifty-five of these
houses are connected to the sewers, and so at present
we are not getting our normal flow. At one point the
sewer passes beneatli a stream, and I took the oppor-
tunity of utilising the stream water for flushing pur-
poses. The flushing valve is now partly open because,
for the purpose of this meeting, I wished to have an
adequate flow. This accounts for the volume of water
which the outfall sewer is now discharging. I men-
tion this because I do not wish you to think that this

is due to infiltration water. So far as infiltration

goes, I think that those jiresent to-day could, without
seriously inconveniencing themselves, easily dispo.se

by drinking of the whole of such water as may find

its way improperly into the sewers.

The system of sewerage is being made as separate
as possible. The daily dry-weather flow has been esti-

mated at 12 gallons per head per day, so that the total

daily dry-weather flow is 12,000 gallons of strong
sewage.
The works have been designed so as to comply as

nearly as possible with the recommendations ccn-

tained in the Fifth Report of the Royal Commission
on Sewage Disposal, and I may mention that no altera-
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lion, either in detail or principle, was required by the

Local Government Board when they gave their sanc-

tion to the loan. The works include a screening and
weir chamber, one detritus tank, two continuous-flow
settling tanks, two storm-water stand-by tanks, tliree

dosing tanks, three iiitermittentrflow percolating fillLT.-,

three humus tanks, six sludge beds and irrigation

areas tor tlie effluent from humus tanks, storm w:-ter

and soakage from the sludge beds.

The capacities of these have been calculated a.>

follow:—
Deiritus Tanl; = 2 lirs.' How = 1,U00 galls.

J3'x3'()"x3' 0"

Settling r((iiJ:s = 18 hrs.' flow total

= 9,000 galls.

16 X 7' 6" X 6' average depth each.

Dosing Taxis = 100 galls, each.

With regard to the percolating filters, I took as a
basis that 1 cub. yd. of medium would treat 50 gallons
of strong sewage per day. This gives a total capacity
of 240 cub. yds. To this I added 50 per cent, as storjn

water up to three times the daily dry-weather flow has
to be treated on the filters. The total capacity, there-

fore, is 360 cub. yds., and as the filters have an average
depth of 5 ft., the superficial area is 216 sq. yds.
This, for convenience of working, has been divided

into three filters, each of which is 29 ft. in diameter,
or 72 sq. yds. in area.

Humus Tanls = l hrs.' Bow each, or 500 galls.

S.-w. Stand-ly Tanl-s = k d.d.w. flow = 12 hr.s. Huw
= 6,000 galls.

(16'x6'b"x4 6'c-ach).

Sludge Beds.— 80 sq. yils. total area = 13', sq. yils. each.

With regard to the sewage treatment, tliere are no
storin-water overflows whatever on the sewers, and the
whole of the sewage, therefore, is discharged at the
works through the main 12-in. outfall sewer. You will

see that all the sewage arriving at the works is

screened; then it passes towards the two weirs in the

weir chamber. These weirs are so arranged that v hen
the flow of sewage reaches three times the daily dry-

weather flow the wider or storm-water weir conies into

operation, and sewage over three times the daily dry-
weather flow is conducted to the storm-water stand-by
tanks, while all sewage up to three times the daily
dry-weather flow is treated by the main works. This
latter volume of sewage, therefore, passes first through
the detritus tank, where the heavier solids are de-

posited on the floor. Thence it passes over a weir
into the tank carrier and into the continuous-flow
settling tanks through sulmierged inlets some IS in.

below water level. You will notice that either one or

both of these settling tanks may be used, as required
by circumstances.

I should like you particularly to notice the method
of the construction of the floors of these tanks. The
floors are divided into two areas, each being practi-
cally a sumph, with sides sloping at an angle cf 45
degrees to the sludge outlet pipe. It will be readily
seen that in such a tank all sludge deposited on the
floor can be removed without emptying the tank or
unduly disturbing its contents. The water in the
settling tanks is utilised for raising the sludge, so that
it can gravitate to the sludge beds. The tank outlets
are similar to the inlets, and the tank effluent pas.ses
over a weir into the carrier supplying the three dosi.ig

tanks.
You will see that there is a separate dosing lank

for each distributor, and that the supply pipe is fitted
with a valve, so that any filter can be put out of cr
brought into action as may be necessary. The makers
of the distributors are Messrs. Farrer, Limited, of
Birmingham, and they are their " Facile " patent type.
The filters are constructed as follows : The floors

are of Portland cement concrete, 6 in. thick and 9 in.

beneath the walls, the surfaces being rendered. On
the floors are laid slotted aerating tiles made by
Messrs. J. Woodward, Limited, of Swadlincote, and
these are laid in straight lines from one side of the
filter to the other, so that each line of tiles may readily
be cleared if found necessary.
On the tiles are built the clinker walls, 2 ft. thick

at the bottom and 1 ft. thick at the top ; the filtering
medium at the bottom is of gasworks clinker. Sin. to
4 ill. in size and 12 in. thick. The remainder of the
filtering medium is of similar clinker, but IJ in. to
2iiu. in size. The effluent from llie fillers finds its
way into the channels provided on the lower side, and
thence into the carrier supplying the humus tanks.

These humus tanks are provided with scum boar Is

and sludge valves. Tlie sludge or humus is conducted
into the chamber at the side of the tanks, and thence
pumped by hand on to the land. The humus lank

effluent finds its way into the various carriers on tl'C

irrigation area, and thence by soakage and land drain.-;

into the stream situate on the lower boundary of the

site.

To return to the sewage over three times the daily

dry-weather flow. You will see that this is conducted
into a carrier supplying the two storm-water stand-by

tanks. The inlet weirs to these tanks are so arranged
tliat one tank fills before the other. When both tanks
are full the sewage flows over the outlet weirs, and
linds its way to the irrigation area. You will see that

these tanks are provided with floating arms to draw
nff the top water after the storm has ceased, and due
time has been given for the solids to settle to tie

Ijuttom. Sludge valves are also provided tc draw off

the sludge which gravitates to the sludge beds.

From this description you will see that the sewage
up to three times the daily dry-weather flow receives

various stages of treatment, as follow: (1) Screening;

(2) settlement of heavier solids in detritus tank; (3)

continuous-flow settlement in the settlement tanks

;

(,4) intermittent percolation through the filters; (5)

settlement in the humus tanks for deposit of humus;
(6) irrigation on land.

The treatment of sewage over three times the daily

dry-weather flow is: (1) Screening; (2) settlement in

tlie stand-by tanks; (3) irrigation on the land.

With regard to the treatment of the sludge, six

sludge beds liave been provided, and the sludge from
all the tanks (except the humus tanks) gravitates

tliereto. The floors of these beds are formed to a good
fall and well underdrained, and the beds are filled at

the bottom with clinker 2i in. to IJin. in thickness
and about 1 ft. 9 in. thick. This is blinded with
smaller clinker, and the surface material consists of

clinker dust and sand 6 in. thick. The soakage from
the sludge is taken on to the land and then irrigated.

The sludge when sufficiently dry is taken out, and
will be for the present disposed of on that part of

tlic site which is not taken up by the works.
With regard to the sewers and their' construction,

there is nothing, I think, which calls for comment, as

there were no engineering difficulties which required
special treatment.
The total lengths of sewers are: 12-in., 722 yds.;

9-in., 1,924 yds.; 6-in., 2,072 yds. ; a total of 4,718 yds.,

or nearly 2f miles. The number of manholes is

seveiity-two. Vent columns and flushing valves are

provided at the summits of all sewers.

My estimate of the total cost of the works, including
sewers, manholes, vent columns, purchase of lands,
easements and rights-of-way was £4,694, and the works
will be carried out for some £350 less than this esti-

mate.
In looking around the works I do not think \ou

will see any extravagance; you will, I think, see
nothing which is not necessary

; yo\i will see, I hope;
what I have endeavoured to obtain in the specification
—strength, economy and efficiency.

It would not be well if I concluded without bearing
testimony to the very energetic and capable man.ier
in which the clerk of works, Mr. John E. Foster, has
carried out his duties, nor without thanking the con-
tractor, Mr. James M. Price, of Tunbridge Wells and
Eastbourne, for the good work he has done, and for

his courtesy and ever-ready willingness to carry out
my instructions from time to time. In conclusion, it

gives me very great satisfaction to present to you. Sir,

the chairman of my council, on behalf of my staff, the
contractor and myself, a small memento of this occa-
sion in the shape of a silver key, suitably inscribed,
as a token of our regard for you personally and our
respect for you as chairman, and in the hope that these
works which you have to-day opened will be, with
the good management and the careful attention which
are so necessary, sufficient for many years to come
efficiently to do the work for which they are intended.

Mr. T. C. Baeralei (Godstone) said he had been
asked, on behalf of the council of tlie Institution of

Municipal Engineers, to propose a very hearty vote
of thanks to Mr. Waters for his extreme kindness in

coming there to meet them that afternoon, and for the
very instructive address he had given them in opening
the works. It was always very gratifying to municipal
officers to find chairmen of councils and of committees
taking sucli a keen and intelligent interest in the work
of their officers. It must be most encouraging to Mr.
Turton to find the chairman of the council co-operating
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su heartily iii the work of his fleparljiioiit. llicy liad

just insiiected some very iiiinlel ;in<l iip-to-dalc works,

which, he wa.s i-onvini.vd. wimkl fxivc intciiso -atisffu-

lioii to the district, aiul fuliiru generations wiml, I
thunl<

the present conneil and olhrials for their foresight and

verv mnch indebted to both gentlemen for giving t'lcoi

the' opi)ortunitv to attend these, for the institution

consisted of inc-mheis of the mmiicipal profession who

lioped, hy coming together and visiting works, to im-

prove tlieir knowledge of inunici|)al affairs, and to iraiu
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lor the thorough manner ni wliich they carried out the

-cheme. He had to congratulate the l',ast Griiislead

Rural District Council on having so capable and ener-

getic au engineer, and he was requested t<J associate Mr.

Turt«u's name with the vote of thanks. They were

beiiehl from coming into contact wUh iellow othcers

and others engaged in numicipal government. Ho

was pleased to see there not only the chairman of the

Kast Grinstead Rural District Council, but also

Colonel Williams, represeutiiig the Seveuoaks auiuo-
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rity. who was taking so great an interest in the sani-

tary improvement of that district. Passing on, Mr.

Barralet said it was not for him to criticise such ex-

cellent and model works as those. He heartily con-

gratulated Mr. Turton upon them, and the only thing

Mr. A. J. Elson (Peuge) seconded and endorsed Mr.

Barralet's remarks.
The motion was cordially adopted. In returning

thanks. Mr. Waters emphasised the fact that Crow-

borough was a growing place, and said it was not wise

^Ijgltt So'/ffV/«r«:^iIT^sioAtn Clinker ll'fff'K
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''£/is/jch L'^Mf<^^^''^

'-^,^^nJ/r'4er^FS4t

!!__!;__
! 1;

lJ I

Plan o£ Sludge Beds.

St. John's Sewage Disposal Wobks, East Geissiead.

(Scale 16ft..to.lm.).

he could say in the way of criticism—if it could be

called so-was that he thought that gentleman had

been rather too liberal in regard to the margin he had

allowed for the amount of work the filters would have

to do, for if the district grew by 50 per cent the works

would still be ample to deal with the sewage.

to cut down in the first place, because it was so much
more expensive to add afterwards.

Mr. Turton also acknowledged the compliment, and
referring to Mr. Barralet's remarks said he always
realised the value of having something in hand. He
did not anticipate that for ten years or so they would
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require one of the filters. If, however, he had only

put ill two instead of three, when a third was required

it would have cost 75 per cent more to build than had
been tlie case.

The proceedings then terminated, and a move was
made to the Half Moon Hotel, where the visitors were
entertained to tea by a local committee.

Mr. C. J. Parris (Crowborough) proposed a vote of

thanks to the local committee for entertaining the

visitors, and expressed the opinion that tlie worlds they

liad seen had lieen splendidly carried out. Crow-
borough, he explained, was peculiar in regard to the

fact that it included three parishes and was under two
rural district councils, so that they had two sanitary

authorities practically dealing with the same district.

If those two authorities had not dealt with Crow-
borough as they had done tliere was no doubt at all

that the place would have been a dead letter, but, for-

tunately, they were nnder two progressive councils

and two very excellent staffs of sanitary officers. In
conclusion, Mr. Parris remarked on tlie good work
whicli was being done by the Institution of Municipal
Kngineers.

Mr. Waters seconded the vote of thanks, which was
supported by Mr. C. M. Carter, and cordially adopted.

Mr. TuRTON, in reply, said he hoped they had all

had a good day and enjoyed themselves.
Mr. J. Vine (Eastbourne), the contractor for tlie new

works, also briefly acknowledged the compliment.

A discussion then took place on the advantages and
disadvantages of the intercepting trap. It was opened
by Mr. W. E. Woollam, who had prepared the follow-

ing notes on the subject:—

ADV.\NTAGES AND DISADVANTAGES OF
INTERCEPTING TRAPS.

By W. E. Woollam,
Snrveyor, Ac , to Ihe Kafet GriuHiead Urban District Council.

I have really very little to say in their favour.

I am of opinion that where drains are laid under-

neath dwelling-houses or other inhabited buildings

they should be trapped, unless they are constructed

of heavy iron pipes embedded in cement concrete,

in which case I would omit an interceijtor. Many
are so constructed in my district. They would
probably be preferable also on steep gradients where
thickly built upon, with the windows of one house
immediately above the vent pipes of a lower one. But
even this may be obviated to a considerable extent

by dividing the sewer into lengths by means of a trap

or flap.

In my opinion, the chief objections to interceptors

are as follows:—
(1) Their liability to become stopped or unsealed.

(2) Fresh-air inlets must be used, and these under
certain conditions may become a source of danger to

occupiers and others.

(3) They always contain several gallons of stagnant

sewage.

(4) They necessitate the erection of ventilating shafts

in streets near houses.

With respect to (1), the sanitary inspector frequently

finds that the source of a complaint of offensive drains

is due to the interceptor being blocked. Drains may
remain in this condition for months before the cause

of the trouble is discovered by the occupier. Gene-
rally, what happens in these cases is that through
some object gaining entrance to the trap it is gradually

choked, perhaps not entirely, but nearly so, the pres-

sure of sewage being sufficient to force a small trickle

through the trap or leaky joints, so that before the

drain is actually stopped, and sewage appears at the

lowest gulley, a considerable time has elapsed. The
inhabitants liave been conscious from time to time of

a bad smell, generally at the fresh-air inlet, a defective

joint at the gulley or soil pipe, from the inspection

chamber cover or under a floor. I have found numbers
of drains in this condition, and when covers are re-

moved they are seen to be charged with stagnant, semi-

liquid sewage giving off a horrible stench. Then before

it can be remedied the wliole contents may have to

be baled or pumped out. for it is impossible to get

at the trap or clearing eye until this is done. I am
quite aware that there are many patent devices for

removing the plug of the clearing eye without the

trouble of emptying the drains, but how many does
one find in use ? I have seen very few, except at

good-class residences. In some districts the by-laws
require the provision of a chain attached to the plug
and brought up to the underside of the cover, or fixed

in some other way. These are undoubtedly very help-

ful, but here again their use is very limited. It is

remarkable what is sometimes found in these blocked

interceptors; I have seen sticks, children's hats, stones,

glass bottles, fruit and fish tins, brushes, coal, cinders,

ashes, and articles of clothing, among other things.

In my district it is an exception to find a well-laid

drain stopped. Then with respect to traps becoming
unsealed. On p. 362, Moore's " Sanitary Engineering."

six ways are given in whicli the trap may fail in its

purpose, the author adding that they (traps) are neces-

sary evils.

I have little personal experience of a properly set

trap becoming unsealed, but I have frequently found
one fixed in such a manner as to nullify its object,

usually by tipping the trap forward, and it is quite

conceivable that the desired effect can be defeated

in the manner mentioned by the author. I have seen

an interceptor of a certain pattern so choked that it

withstood a head of over in ft. of sewage.

(2) It is generally agreed tliat a fresh-air inlet is a
necessary adjunct to a trap. In the majority of cases the

inlet is fixed on the front wall of the house or in the

forecourt a few feet above ground level. In my opinion

they are a snare and a delusion. More often than not

the mica flap is damaged, and frequently it has dis-

appeared together with the front of the inlet, and in

this condition is wor.se than useless. Children use

them for receptacles for all kinds of things. It may
t)e said that they sliould not be allowed to remain
in this condition ; it is easier said than remedied.

In the event of the drain becoming stopped or the

trap unsealed, they must then become a source of

great danger to health.

(3) Tliere is always several gallons of sewage in the

trap which is frequently being stirred up, for I think

it is safe to say the contents are not wholly displaced

at each flush by the incoming sewage ; this naturally

gives rise to offensive odours.

(4) With respect to the effect of interceptors on

the ventilating of sewers, it appears to me to have
a very important bearing.

It is generally agreed that thorough ventilation of

sewers is very neces.=ary. Under sec. 19, Public Health
Act, 1875, we are told it .shall be done; notwithstanding

this, I believe it is entirely omitted in certain towns

—that is to say, it is not provided for by local autho-

rities—but it is fairly safe to assume that the sewers

are ventilated in some other w'ay. In my district we
have practically no interceptors and no public sewer

ventilators, except where there are long lengths of

sewers through fields or other open ground.

The di.ttrict was sewered some thirty years ago, and
for some reason, which I am unable to give, traps were

omitted from the start, and have been up to the

present. I believe in the whole of this time not a

single complaint has ever been received of an offensive

vent pipe. We have entirely omitted the use of street

ventilators; in effect their place is taken by the drain

vent shaft on every house. .
Over ten years ago I went to East Grinstead imbued,

like most other sanitary engineers, with the import-

ance of intercepting house drains. I was surprised

to find that their use had been studiously avoided.

My professional curiosity was aroused, and I gave a

good deal of time and study to the subject. I candidly

admit I was somewhat hostile to the idea, and natur-

ally looked for the results I had been taught to expect,

but I failed to find them, and now, after over ten

years' experience, I feel bound to say my views on

the subject have been considerably modified, to say

the least. I feel sure our health statistics will compare
very favourab.ly with any town similarly situated where
interception is enforced. A well-known authority on
sanitation once said to me, when discus.«ing this

matter, "that towns like mine would have good health

v.hether interception was carried out or not. ' I re-

plied :
" If that is so, why use them ?

" His reply was
a sliru'j of the shoulders. I have had twenty-five

years' experience in sanitary work in widely separated

districts where interception is and is not strictly en-

forced, also where it is omitted, and my conclusions

are based upon this experience.

In a town where interceptors are in use the effect

of ventilating from the houses vent pipes could be tried

Ijy taking out the stoppers from interceptors, and
placing them in a fresh-air inlet pipe. It would be in-

teresting to know the result. Of course, the piece of

sewer experimented with should be temporarily

trapped off from the general system.

Mr. WooLLAM added that the death-rate and the

zymotic disease rate at East Grinstead would bear
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favourable comparison with any town of the same size

wliere the drains were intercepted and closely ex-

amined from time to time. Since the departmental
inquiry the Local Government Board had approved
by-laws in the East Grinstead Urban District which
required no interceptors to drains.

Mr. C. M. Carter (Eastbourne) said he noticed there

was no mention of drains under houses, and he would
like to know whether Mr. WooUam advocated drains

under houses. Were they allowed under the Kast

tirinstead Urban District?

Mr. WooLLAM replied that, unfortunately, in a;i

urban district they could not do without draijis under
houses, and there was nothing to prevent people from
draining in that way. Cast-iron pipes were u.-ied under
houses at East Grinstead.

j\rr. A. Palmer (Greenwich) inquired if the property

at East Grinstead was private property, or whether
there were any large warehouses, factories, chemical
works, slaughter-houses, &c., also the nature of the

gradient.

Mr. WooLLAM explained that East Grinstead was a

purely residential neighbourhood, and there was
nothing in the way of factories, with the exception of

a few laundries and one brewery. The largest size of

the sewer was 18 in., and the gradient varied from
1 in 50 to 1 in 400.

Mr. T. C. Barralet (Godstone) asked how it was
that, having by-laws providing for interceiiting traps,

tlie town had grown up without them.
Mr. WooLLAM said he was unable to tell them how

it was no traps were used. Probably the drainage was
constructed before the Model By-laws wei-e in force in

the district. It was true that the by-laws which came
into force about the 'eighties did require an inter-

ceptor. He fancied it came about like this : The con-

nections to the drains having been made without an
interceptor in the' first instance it became the custom,

and the by-laws were not followed after that, and now
the by-laws did not require them. The by-laws did

not, however, say people should not have tliem. He
emphasised the point that if they took out the stoppers

they should trap off the length of sewer so as only In

ventilate the jiarticular length of street. He did not
think it was fair to ventilate tlie whole of a system
(in one street.

Mr, B. Wyand (London) remarked that, accoi'diut; to

the Departmental Conunittee's report, sewer air was
quite innocuous. He believed it was said to be even
|)uver than outside air, and there seemed no reason,

if that were so, why sewers should not be ventilated
direct into bedrooms or other apartments. It woidd
be an advantage rather than otherwise.
Mr. WooLLAM said that as a result of experiments

they got positive results from bacteriological plates in

the drains, but they did not get them in the sewers,

where the sewers were open, except in exceptional
instances. Cultivation plates were put in a sewer
which drained a terrace of eighteen hou.ses, and they
failed to recover a single colony of bacilli,

" Mr. T. B. Phillips (Uckfield) asked which was the
more prevalent in East Grinstead—dijihtheria or

scarlet fever.

Mr, WooLLAM stated that the number of diphtheria
cases was very small. He thought the most they had
ever had in a year had been twenty-three, and eight
of those occurred in one house.
Mr. Phillips: Do you think that drainai^e has any

effect on scarlet fever or diphtheria r

Mr. Woollam: I am unable to tell you, because our
drainage has been in existence a good many years, and
if it was felt it would be felt at the commencement
and not since.

Mr. Phillips remarked that, taking things as they
stood, he should expect East Grinstead to show a
greater prevalence of diphtheria than scarlet fever.
Mr. Woollam : According to all theories we should

:

but theories do not always work out in practice. This
year we have only had two cases of diphtheria and one
of scarlet fever. In my opinion the intercepting trap
was brought into u.se, not as the result of experience,
but owing to panic legislation. It was decided that
diphtheria and typhoid came from the sewer, aiul the
trap was put in,

Mr, Barralet: Is your system a comliined oi- a
separate .system ?

Mr, Woollam: In the newer part we have separate
systems.
Mr. Barralet: And are the rain-water ]>i|.os

trapped .'

Mr. Woollam: As far as t know they are all tr:ip|u'd.
Ur. Barralet said he agreed with Mr. WodUam's

general conclusions. The evidence Mr. Woollam L:;ive

was admiralile, and he must confess himself a convert

to that gentleman's views. He had come broadl.v to

the conclusion that sewage in motion was innocuous,
but directly it got into a stagnant state troulile com-
menced.
Mr. J. Taylor (Uckfield) said tire question arose

whether if an authority determined to adopt universal

ventilation by the houses, it would not be best to

entirely do away with interceptor traps.

Mr. Woollam said he thought it would, but it was
a very expensive matter. It would remove the troulile

i)V taking out the plugs, but there was a possiV)ility

of the trap being blocked. Where a district was pro-

perly trapped, a good deal of care would have to be

used in opening all the interceptors, so as not to ven-

tilate their sewer in some particular district.

The following addendum to the discussion has since

been contr^mted by Mr. Arthur Palmer: The crux of

the v.'hole que.stion is the character of the district to

be dealt with, and Mr. Woollam's district is, indeed,

suited to the omission of intercepting traps, since the

largest sewer is but an 18-in. pipe, while the falls are

good and self-cleansing, and the whole district is prac-

tically composed of domestic property. The great

ditliculty comes in districts of thickly populated areas,

where the main sewers are large (say 4-ft. diameter
brick barrel), with sluggish falls of l' in 700 to 1,000,

and the di.strict is surrounded with such premises as

large cattle markets, hospitals, public mortuaries,

slaughter-houses, soap works, factories, breweries and
chemical works discharging into the sewers many
doubtful properties of a highly corroded and filthy

nature, the combination of which causes gases of a

most objectionable and sometimes dangerous form.

The interceptor may, in such cases, be most necessary,

as has been proved in many districts, but, like all such
devices, it wants proper cleaning and attention.

On the termination of the discussion a vote of thanks
was accorded Mr, Woollam on the proposition of Mr,
Waters, seconded by Mr, C, M. Carter. The meeting
then closed.

QUERIES AND REPLIES.
fVa cannot undertake to reidy to any qveHea viMc\ are no

panied by the writer's name and address. These are requi
g^iarantee of good faiiU, ami not for puhlication. Sketchi:

panying queries ehould be made separate^ on u-Uile paper, in ph
%Uicli ink lines. Lettering or Jiguree ehoidd he hold and plain.

893. Syphoning Water over long Distances—Mr.
S. J. I^. Vincent, assoc.m.inst.c.e., borough surveyor

of Newbiuy, referring to the query which appeared
under this heading in last week's issue (p. 586), writes:
" I expect I am only one of others who have hastened
to call the attention of 'Beginner' to the fact that

atmospheric pressure being only 151b. to the square
inch, a syphon is iiupos,sible in such conditions as he
sketches. The maximum lift would be about 25 ft.

after allowing for friction, &c. Possibly the quer.v is

nii.^-stated, and 'Beginner' means to inter that the

point A is only a dip in a long lencth of gravitating

main, the highest point of whicli might be, say, 1,200 ft.

aliove sea level. Is this so ?"

Street Cleansing and Refuse Collection at Leicester.

—

The cleansing superintendent of Leicester, Mr. H. F.

Wigfield. in the coiuse of a paper read before the

Institute of Cleansing Superintendents, who held a

meeting at Leicester recently, stated that for street

cleansing purposes the town was divided into nine
districts, each district being under the direction of

a ganger, who had charge of from five to eight

sweepers and two or three carters. The central area
of the town is swept during the night-time, and also

a certain length of each main road. All the streets

included in this area were swejit every night, and
the gullies emptied once and sometimes twice
weekly. For the purpose of house refuse collection
the borough was divided into seventeen districts.

The men worked in gangs of six, with two horses and
carts to each gang. Each gang was able to collect 51

loads per week. Almost all houses were now i)ro-

vided with portable ashhins. House refuse in Lei-
cester was of a very light nature, and the average for

the year is only about 1 ton each load. The depart-
ment al.so undertook the collection of trade refu.se

and stable manure. The stable manure was col-
lected free, taken to depots, and afterwards sold to
gardeners and farmers in and around Leicester, the
price charged being one guinea per railway trnclc
load.
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Separate and Combined Sewers in Ttieir Relations

to the Disposal of Sewage/
By JOHN H. GREGORY, Consulting Engineer. New York.

In the construction of a new sewerage system, or

of new .sevver.s, one of the problems which first ari.ses

is the question wlietlier the sewers shall be built

on tlie combined or ou the separate system, or partly

on l)Olh. The question often cannot be answered

williout careful study, as consideration has to be

given to numerous factors. Two factors of the

greatest importance are the questions of cost and

of sewage disposal. . . .

As a general proposition, where both sewage and

storm water are to be removed in artificially con-

structed channels, it is probably .-afe to say that the

cost of building a combined sy.stem, in which lioth

the sewage and storm water flow in the same clian-

nel, generally spoken of as a combined sewer, is

less tlian that of constructing a separate sy.stem, in

wliich the sewage flows in one set of pipes, fre-

quently called sanitary sewers, and the storm water

in another set, cal'ed storm-water drains. This is

especially true where the territory to be served is

more or less closely built up and the streets are

already surfaced or paved.
On the other hand, in suburban territory, not

closely built up and not likely to be so built up in

the near future, and wliere storm water is easily

and quickly diverted into natural watercourses, the

separate system will in general cost less, for the

reason that only the sanitary sewers need be built

at first, the construction of the .storm-water drains

l)eing deferred for a period of years, or only such

drains buOt as are immediately required. The cost

of building a combined system in such a territory

might easily be so great as to be actually prohibi-

tive, whereas the construction of the sanitary sewers

of a separate system, as just outlined, could be

carried out and would serve all requirements for :i

considerable period of time. . . .

In narrow streets and in congested districts com-
bined sewers have one advantage in that only one
sewer is required, thereby reducing to a minimum
tlie amount of sub-surface obstructions. True, the

combined sewer will be slightly larger than the

corresponding storm-water drain which would be
required, but the increase in size of the latter is

generally so small as to be of little importance.
With the separate system, however, two pipes are

required, and sometimes three, when a sanitary
sewer is laid on each side of the storm-water drain,

this condition being forced when the storm-water
drain has to be built so close (o the .surface of the
street as to prevent tlie carrying of house connec-
tions over it.

Again, with the combined system, but one house
connection is needed, whereas witli the separate
system, especially in closely built-up districts with
paved yards and areas, two are required, one for

the removal of the sewage and the other for tlie re-

moval of the storm water from roofs, paved areas,
and other impervious surfaces. The practice of dis-

charging storm water across the sidewalks to the
gutters is not one to be recommended. The storm
water is, however, sometimes removed by pipes laid
just below the surface of the sidewalk and discliarg-

ing at the gutter. Such pipes frequently give
trouble, and often would not be low enough to drain
[javed areas adjacent to or in the rear of buildings.
Two liouse connections, of course, cost more than one.
but not necessarily twice as much as one. . . .

Combined sewers are generally laid on flatter

grades than separate sewers, and may increa.«e tlie

area which can be served without pumping. They
may even eliminate pumping entirely. It sometimes
happens that combined sewers can be advantageously
adopted for a part of the system and separate sewers
for the remainder. The writer has in mind one of
the large cities in the East where no pumping is re-

quired, and in which fliree-quarters of the city is

sewered on the separate system and one-quarter on
the combined system. The section of the city
sewered on the combined system was too low to be
sewered on the separate system without pumjiing.

• Kictracts from piper real at a ineetiKK of the American Society of
Municipal Tmproveraer.t,

and it was in order to avoid pumping that this sec-

tion of the city was sewered on the couibinetl

system.
Higher velocities are required in combined sewers

in order to prevent the deposition of grit. Velocities

which would be iiermissible in sanitary sewers woult
not give satisfactory results in combined sewers.

Deposits would be likely to accumulate, especially

if a great variation exi.sted between the minimum
rate of dry-weather flow and tlie maximum rate of

storm flow. WHien deposits occur in comliineil

sewers, organic matter is likely to be held back and
settle out or become stranded. If putrefaction of

this organic matter takes place before it is washeil

away, malodorous conditions arise. "With a long-

continued very low dry-weather flow, deposits may
cause the sewage to be ponded, with the result that

the sewage may become stale, or possibly septic, a

condition which should by all means be avoided,

independent of whether the sewage is to be treated

or not.

So far the subject has been considered without
reference to the question of sewage disposal, but
one of the most important factors of all is what is

to be done with the sewage after it has reached the

sewers. . . .

Sewage treatment works cost money. It is there-

fore desirable to keep them as small as possible,

and in order to do this the volume of liquid to be

liandled must be kept at a minimum. Rarely, if

ever, would it be the case that all of the storm water
would have to be treated ; hence in this discussion the

question of treating other than the first wash of the

streets, in addition to the sewage, will not be con-

sidered. . . .

One fundamental difference between the two
systems, liowever, exists. With the separate system
no raw sewage escapes to the streams or watercourses,

wliile with the combined system raw sewage must at

times be discharged into them. If it is planned to

intercept only the dry-weather flow, then, during
storms, just as soon as the flow in the combined
sewers exceeds the maximum rate of dry-weather
flow, the surplus flow, over and above that which
can be intercepted, escapes, with the result that
a mixture of sewage and storm water must reach
the streams.

It is true that the overflow of raw sewage from
coniliined sewers into the streams ordinarily wouhl
take place only during periods of storm, but even
the occasional discharge of raw, unscreened sewage
into a stream is a question which must be carefully

considered. It might be tlie case, and probably
often would be the case, that as far as the temporary
reduction of dissolved oxygen in the stream is con-

cerned no harm would be done, but floating particles

of paper and fsecal matter are offensive to the sight.

If, however, the stream into which tlie overflow of

sewage would take place is sluggisli and with but
little velocity, it may easily be that tlie continued
overflow of .sewage into it. from time to time, with
the accumulation of sludge deposits on the bottom,
would lead to offensive conditions. . . .

With a combined system, in order to reduce the

muiiber of times during tlie year that raw sewage
would overflow, it might be planned to intercejit

some .storm water as well as the dry-weatlier flow.

One direct effect which this would have on tlie

sewage treatment works would be to increase their

size, and consequently their cost, over and above
that whicli would be required if the separate system
had been adopted. . . .

Tlie .separate system, under certain conditions,

offers greater flexibility in the disposal of trade

wastes than does the combined .system, unless the

first wash of the streets is to be intercepted and
treated. Some trade wastes are offensive, and if

discharged into the sewers in such a condition must
be treated. On the other hand, some trade wastes

are inoffensive and can be discharged direct into

the streams without causing any nuisance or troulile.

Willi the separate system the offensive trade

wastes can be discharged into the sanitary sewers
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and the inoffensive wastes into the storm - water

drains. The offensive trade wastes only would then

be carried to the treatment works. With the com-
bined system all of the trade wastes, the inoffensive

as well as the offensive ones, would have to be inter-

cepted and carried to the treatment works, with the

result that the treatment works would have to l)e

somewhat larger in size, and hence would cost more,

than would be the case if the separate system hart

been adopted.
With a community which is largely residential in

character the volume of trade wast«s would affect

hut very little the total sewage flow. With a manu-
facturing community, however, the trade wastes
might amount to quite a large percentage of the

total flow, and in extreme cases might equal in

volume the house sewage. Under such conditions it

IS evident that, if any considerable percentage of

the trade wastes is offensive, separate sewers would
l)e of decided advantage, as they would permit of

the inoffensive wastes being discharged direct into

the storm-water drains, the offensive wastes only
being discharged into the sanitary sewers and by
them carried to the treatment works. . . .

With a separate system, in which the first wash
from the streets is not intercepted from the storm-
water drains, a question arises as to the necessity
of providing a grit chamber at the sewage disposal
works. Practice varies. At some disposal works
grit chambers have been provided and at others not.

If the sanitary sewers are properly designed and
Iniilt, a-nd are provided with tight covers, very little

grit should get into the systems; but with macadam
or dirt streets and perforated covers some grit must
be expected. The safest plan, under ordinary con-
ditions, seems to be to provide a grit chamber, even if

it be a small one. The grit would require removal
only at more or less infrequent intervals. . . .

With sewage from a combined system, the volume
of sludge accumulating in settling tanks is greater
than with sewage from the separate system. It may
even be nearly twice as much, as has been found
to be the case by comparison of the quantities of

digested sludge removed from different Imhoff tanks,
some of which have been connected with combined
.systems and others with separate systems. The
greater volume of sludge from the combined system
may mean that less organic matter has reached the
streams than would have been the case if the sewers
had been built on the separate system. If, however,
the first wash from the storm-water drains of a
separate system is intercepted and carried to the
treatment works, then the volume of sludge should
be approximately the' same as if the sewage came
from a combined system. Similarly the amount
of organic matter reaching the streams should
be approximately the same, although it is possible
that it might then be somewhat less. . . .

In conclusion, no hard or fast rules can be given
for the adoption of either the combined or the sepa-
rate system. Each has certain advantages. These,
as well as local conditions and cost of construction
and operation, must be taken into account. Other
things being equal, especially as more and more
attention is being given to the question of sewage
disposal, the separate system seems to offer greater
advantages. With either system, however, to secure
satisfactory results too much stress cannot be laid
on the necessity of not only proper design, but
satisfactory maintenance and operation.

Bridge Building—Students, joung engineers, an.!
surveyors will find much useful information in " Pre-
liminary Studies in Bridge Building," by Reginald
Ryves, ASSOC. ii. INST.c.E. (London : St. Bride's Press,
Limited, 24 Bride-lane, E.G. Price 2s. nett.) The
book is described as the "first of a series of small
volumes, each complete in itself, dealing with the
design of ordinary highway bridges of )noderate
span." Though highway bridges alone are referred
to, the matter contained in this volume is largely
applicable to railway bridges, aqueducts, and similar
engineering undertakings. The five primary types
of bridges are described, and the conditions deter-
mining the best site for each of the three types of
streams are discussed in detail; while in connection
with wandering streams various modes of designing
abutments or approach spans are dealt with. Im-
provements of fords and the effect of eccentric load-
ing of vehicles on the girder loads are among the
numerous other items touched oa.—Scolimin.

MR. AND MRS. J. S. E. DE VESIAN.

SILVER WEDDING CELEBRATION.

Mr. and Mrs. J. S. E. de Vesian, on the 27th ult.,

celebrated the twenty-fifth anniversaiy of their
wedding day by giving a luncheon at i)e Keyser's^
Royal Hotel, Victoria-embankment, E.G., to the entire
office staff and district engineers of the firm of Messrs.
L. G. !Mouchel and Partners, the guests also including
Mr. T. J. Gueritte, co-director of the company, and
Mr. Ellis de Vesian.

After the healths of The King, The French
President, and Mr. and Mrs. de Vesian had been duly
proposed and honoured, a handsome silver wedding
gift and an artistic illuminated address were pre-
sented on behalf of the staff by Mr. R. J. Hughes,
secretary, ilr. T. O. Dison, senior district engineer,
and Mr. C. Roch, chief of the engineering staff, these
gentlemen expressing in suitable terms the esteem
entertained for ^Ir. de Vesian by themselves and their
colleagues, and hearty congratulations to Mr. and
Mrs. de Vesian on the realisation of their silver

wedding.
In thanking those present for their kindly expres-

sions and other evidences of goodwill, Mr. de Vesian
referred to the early history of the ilouchel-Henne-
bique system in this country, pointing out that the
cordial relations between the chiefs and the staff

and the hearty co-operation of all departments of the
firm had been of the utmost value in overcoming past
conservatism and opposition, and in conducing to the
pre-eminence long since achieved and still maintained
by the undertaking with which they were jointly

associated. One striking demonstration of the

expansion that has taken place in the operations of

the firm is afforded by the fact that, while at a luncheon
given a few years ago by the late Mr. Mouchel to his

staff fifteen covers were laid for the whole number
present, the recent gathei'ing included sixty-one guests,

in spite of the fact that seventeen members of the

staff were unavoidably absent.

The proceedings were concluded by an admirable
musical programme contributed entirely by the guests.

We are quite sure that our readers will join with
Its in cordial and hearty congratulations to IMr. and
IMrs. de Vesian on the occasion of their silver wedding,

and in the hope that they may be spared to celebrate

their golden wedding in equally happy circumstances.

INSTITUTION OF CIVIL ENGINEERS.

AWARDS FDR PAPERS.

The council of the Institution of Civil Engineers
have made the following awards for papers published
in the '" Proceedings." without discussion, during the

session 1912-1913: A Telford Gold Medal to Mr. James
Mackenzie (Johannesburg); Telford Premiums to

Messrs. H. Hawgood (Xos Angeles), J. K. Robertson
(Bombay), G. S. Perry (Sydney, N.S.W.) and Gervaise
Purcell, B..1. (Los Angeles); and the Crampton Prize

to Mr. William Mason, m.sc. (Liverpool).

The council have made the following awards in respect

of students' papers read before provincial associations

of students during the past session: The James Forrest

:\fedal and a Milfer Prize to Mr. P. M. Chadwick, b.sc.

(Birminsrham), and Miller Prizes to Messrs. A. J. S.

Pippard^(Bristol), T. P. Geen (Bristol), G. E. Holloway,
B.sc. (Bristol), J. W. Burns (Glasgow) and B. A. E.
Heilig (Birmingham).

Water Supply and Sewage Disposal in St. Peters-

burg.—Another loan for about £10,000,000 wUl be
required in 191.5. says the Tim-.^ Russian Supplement,

for the water supply and sewage disposal of St. Peters-

burg, which recently arranged for loans amounting
to £6,909,000 for the extension of tramway services

and other municipal improvements.

Profitable Tennis Courts.—Just now the provision

of pul>l;c lawn-tennis courts is one of the most profit-

able investments a local authority can make, and
there is every indication that tlie number of players

attracted is increasing by leaps and bounds. The
Allotments and Open Spaces Gommittee of the Maidens
and Coombe Urban District Gouneil have just reported

that the cost of the courts at Beverley Park was
£59 lis. 3d., and the receipts during the past season
had been £15 lis. 3d. It was further stated that the

committee were considering the question of laying

down winter courts, which they believed would prove
equally remunerative.
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INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

Pi '•'i<?i-ii/ -Mr. 3. W. CocKKiLL, m.inst.c.e., a.r.t.h.a.

Borough Surveyor, Great Yarmouth.

LONDON MEETING.

A meeting of the institution will be held in tlie

^[I'trnfiolitan Di.'Jtrict on Saturday, November 1st.

Programme.
Visit to the Houses of Parliament, and to Tapfs's

T-hmd, Hampton Court.

11 a.m.—Meet at the Chancellor's Gate, Victoria

Tower, to inspect, by kind permission of

H.M. Office of Works, the main drainage

and ventilation works at the Houses of

Parliament.
The members will be conducted by Mr.

Isaac Shone direct to the Shone ejector

station under the Speaker's Green, where
tliey will see liy means of a glass model the
working actions of three large Shone ejectors

installed over twenty-six years ago.

12.1.1 p.m.—Proceed by motor omnibus to Tagg's
Island, Hampton Court (single fare Is. 9d.

each).

].:10 p.m.—Lunch at the New Island Hotel (tickets

2s. 3d. each).

—Inspect tlie drainage and drainage venti-

hition works at " The Karsino," Tagg's
Island, on the new Shone antiseptic sewage
drainage system, and the outfall arrange-
ments for the drainage of the "Karsino "

on the original "Shone hydro-pneumatic"
system, the two systems working automati-
cally and hygienically in combination.

(A few notes on the system will be prepared ai d
read by Mr. S. H. Chaml>ers, engineer and surveyor
to the Hampton Urban District Council.)

Norman Scorgie, m.inst.c.e..

Son. District Spcrelarrf.

Town Hall. Hackney, N.E.

METROPOLITAN DISTRICT MEETING.

A meeting of the members of the Metropolitan
District will be held at the offices of the institution
on Friday, December 5th, at 7.30 p.m., when a paper
l)y Mr. Sydney G. Turner, assoc.m.in.st.c.e., Bar-
rister-at-Law, entitled "Some Recent Legal Decisions
of Interest to Municipal Engineers," will be read
and discussed.

Thomas Cole,
92 Victoria-street, S.W. Secretanj.

2.'ill p

INSTITUTION OF MUNICI PAL ENGINEERS.

PresideIII—Mr. Frank Latham, m.inst.c.e.i., f.s.e..
Borough Engineer and Surveyor, Penzance.

ANNUAL GENERAL MEETING.

Tlie fifth annual general meeting of the In.stitution
of Municipal Engineers will be held in London on
Friday, November 7th.

Programme.
11.45 a.m.—Meet in the council chamber. No. 4

Southampton-row, London, W.C.
12 noon.—Annual general meeting

—

Minutes of last meeting.
Election of council for the year 191.3-14.

Presentation of annual report of council.
Announcement of result of ballot.

Installation of president.

1 p.m.—Special general meeting for the considera-
tion of proposed by-law amendments.

1.30 p.m.—Adjourn for lunch.

2.30 p.m.—Reassemble in council chamber.
2.4.T p.m.—Presidential address.

Discussion on the following papers to lie

presented to the meeting:—
"Temporary Buildings in Relation to

By-laws," by T. C. Barralet (member).
"The Need for Standardisation in Drain-

age Details," by Arthur Palmer (member).
"Electricity as a By-product," by R. .1.

Spencer-Phillips, assoc.m.inst.c.e., &c.
Tlie papers will be taken as read, and

advance copies may be obtained on ajiiili-

cation to the .secretary, and will be fm-
warded as soon as the papers are in |irini.

lA'i p.m.—Reception by tlie president, at which ili.>

Right Hon. the Lord Jlayor of London, Sir

David Burnett, Bart., will be present, in

I he council chamber, Holborn licstauiaul.
Holborn, W.C.
Conversazione, with m\isical progrannnc.

Tickets, inclusive of refreshments, 2s. (id.

single; 4s. double. Evening dress indis-

pensable.

SPECIAL GENERAL MEETING.

A special general meeting of tin- institution will be
held at No. 4 Soutliampton-row, London, W.C, on
Friday, November 7tli, at one o'clock, to consider the
piopo.sed amendment.-, of and additions to by-laws
a|ipnived at a special general mcetitig ol the ijislilii-

lion held on April 23, 1910.

B. WVANI),
.39 Victoria-street, S.W. SecrHnri/.

SOCIETY OF ENGINEERS.

At an ordinary meeting, to be held on Monday,
November 3rd, at the Institution of Electrical Kngi-
neers, Victoria-embaid^ment, W.C, a paper entitled
" Accretion at Estuary Harbours on the South Coast
of England," will be read by Mr. Gerald (). Case.
The chair will be taken at 7..';o p.m. precisely.

A. S. E. Ackermann,
Sfrrrlari/.

17 Victoria-street, S.W.

CONCRETE INSTITUTE.

The thirty-ninth ordinary general meeting will lie

held at Denison House, 296 Vauxhall Bridge-road.
Westminster, S.W. (clo.se to Victoria Station), on
Thursday, November 13th, at 7.30 p.m., when Mr. 10. P.
Wells, J. p., will deliver his presidential address.

Visitors' cards can be had on application.

ROYAL SANITARY INSTITUTE.

PROVINCIAL SESSIONAL MEETINGS, MANCHESTER AND
ROCHDALE.

A meeting of the Royal Sanitary Institute will be
held in the Municipal School of Technology, Sackville-
street, Manche.ster, to-day (Friday) at 7 p.m., when a
discussion on "The Mechanical Filtration of Water
Supplies and the Plumho-.solvent Action of Water," to
he opened by Prof. A. Sheridan Delepine, m.b., cm.,
n.sc, will take place.
The chair will be taken by Mr. H. D. Searles Wood,

f.r.i.b.a.

To-morrow (Saturday) the members will meet in the
Council Chamber of the Town Hall, Rochdale (enter
by east entrance, opposite post office), when Mr. S. S.
Piatt, m.inst.c.e., the borough engineer, has kmdly
promised to describe the new sewage works exteuriiou.
illustrated by drawings on view.
At 2.30 p.m. the members will proceed on a visit

to the sewage works under the guidance of Mr. Piatt.
As there are several new features of interest on modern
lines at the works, it is thought some of tho.se present
may like to raise some discussion on these at the enil
of the inspection.
The Sewage Works Conunittee have kindly offered

to entertain the members to tea after the inspection.

Housing of London Workers.—Tiie London County
Council last week adopted a report of the Housing
Committee recommending, with respect to the persons
displaced in various parts of the Metropolis through
the acquisition of properties for purposes of education
service, that the President of the Local Government
Board be asked to receive a deputation, in order to
press upon him the view that the provision of work-
men's fares on i-ail\vays and tramways, coupled with
suburban development, were the most healthy and
economic ways of meeting housing difficulties.
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APPOINTMENTS VACANT.

OpFICUL and similar ADTERIISEMHNTS received tP TO 4.30 P.M.

ON THDRSDAVS WILL BB INSERTED IN TIIE FOLLOWING UAV'S ISSUE.

tint those responsible for Vieir despatch arc recommended
III arranne that they shall reach The Surveyor office by noon
on WEDNBSD.IYS to ensuTe their inclusion in the weekly list of

summaries. Such advertisements may, in cases of emergency
only, he telephoned (City No. lOir,) subject to later con-

firrnation bv letter.

CLERK OF WORKS.—October 25th.—Bradford

Town Coiinoil. £2 5s. per week.—City Architett,

Town Hall.

COUNTY SURVEYOR'S CHIEF CLERK.—October
2.")(h. — Herefordsliire County Council. £1-50 per

annum.—Mr. G. H. Jack, county surveyor.

SURVF.YOR.—October 27th.—Warrenpoint Urban
Dislricf. Council. £70 per annum.—Mr. Bernard

McKernan, clerk, Town Hall, Warrenpoint, co. Down.

WORKING FOREMAN.—October 27th.—Corpora-
lion of Blandford. 25s. per week.—Mr. T. C.

Woodhall, borough surveyor.

(UjERK OF WORKS.—October 29th.—Llandaff
.md Dinas Powis Rural District Council. £2 5s. per

„.j,,.lc.—]\Tr. J. Holden, 20 Park-place, Cardiff.

surveyor.

Fl.VNITARY INSPECTOR AND ASSISTANT SUR-
VKYOR.—October 29th.—Audenshaw Urban District

f!ouncil. £90 per annum.—Mr. Frederick Hanier,

clerk.

R.OAD SURVEYOR.-October 29th.—Chesterfield
llural District Council. £200 per annum.—Mr. R. F.

Ilartwright, clerk.

CLERK OF WORKS.—October 30tli.—Cannock
Urban District Council. £3 3s. per week.—Mr. C. A.

Tjoxton, clerk.

SURVEYOR'S ASSISTANT.—October 30th.—Dork-
ing Rural District Council. £80—£100 per annum.—
l\Ir. W. J. Down, clerk.

ASSISTANT INSPECTOR OF NUISANCES.—
October 31st.—Gloucester Rural District Council.

£75 per annum.—Mr. H. H. Scott, clerk.

REFUSE DISPOSAL SUPERINTENDENT.—
October 31st.—Corporation of Birmingham. £500 per

annum.—Chairman of the Lighting, Stables, and
Refuse Disposal Committee, Council House.

TOWN PLANNING INSPECTOR.—October 31st.—

Coi-poration of Birmingham. £300 per annum.—^Mr.

Henry E. Stilgoe, city engineer and surveyor.

ROAD SURVEYOR. — November 1st. — Escrick

(Yorks) Rural District Council.—Mr. Fred. A. Car-

nidge, clerk, 3 Stonegate, Y'ork.

ASSISTANT BUILDING SURVEYOR.—November
1st.—Corporation of Liverpool. £120 per annum.

—

City Building Surveyor.

ENGINEERING ASSISTANT.—November 1st.—
Corporation of Nelson. £85 per annum.—Mr. J. H.

Baldwick, town clerk.

COUNTY SURVEYOR'S ASSISTANT.—November
1st.—Cilamorgan County Council. £140—£170.—Mr.
Geo. A. Phillips, county surveyor. County Hall.

Cardiff.

ARCHITECT. — November 2nd. — Committee of

Management of the Dorset County Asylum.—The
Chairman, Doixhester.

BOROUGH ENGINEER'S ASSISTANT.—November
3rd.—Islington Borough Council. £90—£120 per

annum.—Mr. W. F. Dewey, town clerk.

ASSISTANT SURVEYOR.—November 5th.—Kerry
County Council. £150 per annum.—Mr. M. Quinlan,

secretary, County Chambers, Tralee.

GENERAL ASSISTANT.—November fith.—Buck-

low (Cheshire) Rural District Council. £105 per

annum.—Mr. George Leigh, clerk, Union Offices,

Knutsford.

ASSISTANT INSPECTOR OF NUISANCES.—
November 10th.—Corporation of Folkestone. £90

—

£100 per annum.—Mr. A. F. Kidson, town clerk.

BOROUGH SURVEYOR.-November 10th.—Cor-
poration of Shrewsbury. £400 per annum.—Mr.
H. C. Clarke, town clerk.

SEWAGE FARM MANAGER.—November 12th.—
Godstone Rural District Council. .35s. per week.—
Mr. T. C. Barralet, surveyor.

MUNICIPAL COMPETITIONS OPEN.
Official and similar advertisements heceived cp to 4.30 p.m.

ON TilUr.SUAVS WHL IE INSERTED IN THE FOLLOWING DAY'S ISSLE.
hut those responsible for their despatch are recommended
to arrange that they sltall reach The Surveyor office by noon
071 WEDNESDAYS to ensurc their inclusion in the weekly list of
summaries. Stich advertisements may, in cases of emergency
only, be telephoned (City No. 101,6) subject to later con-
firmation by letter- _____^
FOLKESTONE.—November 29th.—Designs for a

band pavilion.—The Town Clerk.

MUNiCIPAL CONTRACTS OPEN.
OPFICI.AL and similar ADVERTISEMENTS RECEIVED DP TO 4.30 P.M.

ON THURSDAYS WILL BE INSERTED IN TIIE FOLLOWING DAY'S ISSUE.
but those responsible for their despatch are recommended
to arranoe that the-y shall reach TUE Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of-emergency
only, be telephoned (City No. 101,6) subject to later con-
firmation by lette'.

Buildings.

WEST RIDING.—October 24th.—For building a

school, for the Education Committee.—Education
Architect, County Hall. Wakefield.

EVESHAM.—October 25th.—For the extension ot

water supply works, for the Joint Water Committee.

—

Messrs. "\Villcox & Raikes, 03 Temple-row, Bir-

mingham.

OMAGH.—October 25th.—For the erection of a

town hall and technical school, for the urban district

council.—Mr. S. C. Hunt<»r, 2 Wellington-place,

Belfast.

FINCHLEY.—October 27th.—For the construction ot

a reinforced-concrete retaining wall and repairs to cul-

vert, for the urban district council.—Mr. E. H. Lister,

clerk.

EVESHAM.—October 27th.—For the erection of

tv/enty-six cottages, for the rural district council.

—

Mr. E. Holloway, surveyor.

KENSINGTON.—October 27th.—For the demoli-

tion of certain buildings and the erection of work-
shops, for the borough council.—Borough Engineer.

ABERDEEN.—October 27th.—For the building oF

a re-fuse collecting depot, for the corporation,—Mr.

W. Dyack, burgh surveyor.

POOLE.—October 27tli.—For additions to school,

for the corporation.—Mr. S. Newman, borough
sui'veyor.

WEST SUSSEX.—October 28th.—For additions to

a public school, for the county council.—Mr. H. P.

Roberts, county education architect. High-street,

AVorthing.

WEST SUFFOLK.—October 28th.—For the erection

of cottages and farm buildings, for the county council.

—Mr. A. A. Hunt, county architect, 51 Abbeygate-
street. Bury St, Edmunds,

WARRINGTON.—October 28th.—For the extension

of electricity and tramway buildings, for the cor-

poration.—Mr. S, P. Silcock, architect, 6 Egypt-street.

Warrington.

LEYTON.—October 2*th.—For the erection of a fire

station, for the urban district council.— ilr. E. II.

Essex, surveyor.

ST. AUSTELL.- Oitober 29th.—For the erection of

a public mortuary, for the rural district counf'il.

—

Jlr. W. H. Moffat, surveyor.

SLRBITON.—October 31st.—For the erection of a

workshop at the sewage disposal works, for the ui'ban

district council.—The Surveyor.

WEST RIDIN(;.—November 1st.—For the supply
of fifty shelters for tuberculosis patients, for the

county council.—West Riding Architect. County Hall,

Wakefield.

MALDENS AND COOMBE.—November 3rd.—For
the erection of a refuse destructor, including build-

ings, chimney, drainage, foundations, approaches,
cells, flues, boiler and incidental works, for the urban
district council.—Mr. Reginald H. Jeffes, engineer
and surveyor.

MERTHYR.—November 3rd.—For extensions to

schools, for the Education Committee.—Borough
Architect.

EAST STOW.—November 4th.—For the construc-

tion of works of water supply, for the rural district

council.—Messrs. Joliii Taylor it Sons, Caxton House,
Westminster, S.W.
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LLAXDKIMBUD WKLLS.—No\emb<;r (jth.—For
waterworks extensions, for the urban district

council.—Mr. H. Crabtvee, surveyor.

IVYBRIDGE.—November 7th.—For the construc-

tion of a reservoir on Harford Moor, and providing

and laying of about 2 miles of cast-iron pipes, for

tlie urban district council.—Mr. Harry Francis,

12 Lockyer-street, Plymouth.

LUDLOW.—November 8tli.—For the erection of

<-einetery chapel and caretaker's lodge, for the cor-

poration.—Mr. G. W. Lane, borough engineer and
surveyor.

CORNWALL.—November 8th.—For the erection of

a school at Camelford, for the Education Committee.

—

Mr. B. C. Andrew, architect, Biddick's-street, St.

Austell.

KENT.—November lOlh.—For alteiations to school,

for tlie Education Committee.—Mr. W. H. Robinson,

arcliitert, Caxton House, Westminster, S.W.

CAMBRIDGE.—November 11th.—For demolishing

and rebuilding No. 18 Peas-hill, for the corporation.

—

Borough Surveyor.

GLASGOW.—November 13th.—For the erection of

piiblic baths and wasli-liouses, for the corporation.

—

.Mr. J. Lindsay, town clerk.

SUTTON COLDFIELD.—November loth.—Designs
and tenders for the erection of a refuse destructor,

for the corporation.—Borough Surveyor.

C.VKDIFF.—November 20th.—For extensions to

cart slied, for the corporation.—City Engineer.

CL.\CTON.—^November 22nd.—For providing area

for slieltered bandstand, and constructing pavilion,

for the urban district council.—Mr. Daniel Rowe,
surveyor.

OM.VGH.—For the erection of town hall and
technical school, fur the urban district council.—Mr.
.). M. Robinson, architect. 7 Market - buildings,

Londonderry.

Iron and SteeS.

HERTFORD.—October 35th.—For laying and joint-

ing -l.DOU yds. of new cast-iron main, from 8 in. to

•1 in. diameter, and for fittings and other work in

coni:ection therewith, for the corporation.—Mr. John
H. Jevons, The Castle, Hertford.

MARSTON SICCA.—October 25th.—For laying and
jointing cai^t-irou water mains, with valves, hydrant.-i,

and other fittings, together with necessary chambers
and incidental works, for the rural district council.
—Messrs. Willcox & Raikes, 63 Temple-row, Birm-
ingham.

KETTERING.—October 27th.—For the supply and
delivery of iron pijies and specials, for the urban
district council.—Mr. T. R. Smith, surveyor.

NUNEATON.—October 27th.—For laying water
main, for the corporation.—Mr. F. C. Cook, borough
engineer.

WESTHOUGHTON.—November 1st.—For supply-
ing and erecting a steel tank of the capacity of 220,000
gallons, for the urban district council.—Mr. Geo.
Hayes, surveyor.

LEICESTER.—Nuvi-mber 3rd.—For the supply of

I'M tons of steel girder tramway rails and fish plates,
for the corporation.— IMr. Geo. Blawbey, borough
engineer.

IPSWICH.—November 10th.—For the supply of

cast-iron pipes, for tliK Waterworks Committee.^Mr.
C. W. S. Oldham, engineer. Waterworks.
LONDON.—November 11th.—For the supply of a

pumping engine, for tli'> county council.—Mr. G. W.
Humphreys, County Hall, Spring-gardens.

TEWKESBURY.-November 18th.—For layiug :i

water main, for the rural district council.—Mr. H. A.
Badham, clerk.

Roads.
BURY.—October 27th.—For private street improve-

ment works in several streets, for the coi-poration.

—

Btnough Engineer and Surveyor.

HARROGATE.—October 27th.—For private street
W'orks, for the corporation.—Mr. C. E. Rivers, borough
engineer and surveyoi'.

ROJIFORD.—October 27tli.—For works of street
improvement, for the urban district council.—Mr.
H. T. Ridge, Council Offices, Market-place.

STOCKPORT.—October 27th.—For making up
certain streets, for the corporation.

—

Mr. J. Atkinson,
borough surveyor.

ANTWERP.—October 28tli.—For tiie construction
of a causeway, for the Municipality.—College des
Bourgmestre et Echevins de la Ville d'Anvers,
Belgium.

BLAENAVON.—October 2Sth.—For the supply of

broken blue limestone and limestone gravel, for the
urban district council.—Mr. E. W. Edwards, surveyor.

AY'RSHIRE.—October 28th.—For causewaying, for

the Northern District Committee.—Mr. J. Armour,
Irvine.

EAST GRINSTEAD.—October 29th.—For levelling,

Uiotalling, kerbing, channelling and making good Ave
streets in Withyham, for the rural district council.

—

Mr. Charles Turton, surveyor, 6 High-street, East
Grinstead.

OLDHAM.—October 29th.—For making up certain
streets, for the corporation.—Borough Surveyor.

WEST RIDING.—October 31.st.—For asphalting
playgrounds, for the Education Committee.—Mr.
T. W. Padgett, divisional clerk, Otley.

CLEETHORPES.—November 1st.—For the supply
of oOO tons of granite broken to a 2-in. gauge, for tin;

urban district council.—Jfr. C. H. Waithman,
surveyor.

HAMPTON WICK.—November Ist.-For the
supply- of granite, for the urban district council.—TIk^
Surveyor.

KEIGHLEY'.—November 3rd.-—For making good a
street, for the rural district council.—Mr. T. Burton,
surveyor.

EAST HAM.—November 3rd.—For the supply of

a machine road broom, for the corporation.—Mr. C.

Eustace Wilson, town clerk.

WANSTEAD.—November oth.—For works of widen-
ing, kerbing, and chanr.elling, for the urban district

council.—The Surveyor.

Y'ORK.—November 'ith.—For sewering, levelling,

paving, metalling, and channelling private streets for

twelve months, for the corporation.—Mr. F. W.
Spurr, city engineer.

BEXHILL.—November 8th.—For making up certain

streets, for the corporation.—Mr. G. Ball, borough
surveyoi-.

NORTHUMBERLAND.—November lOth.—For tlu^

supply of stone foi- the main roads, for the county
council.—County Surveyor, Moothall, Newcastle-on-
Tync.

TWICKENHAM.—November 12th.—For the supi.Iy

and delivei-y of 730 yds. of artificial stone jiaving, foi-

the urban district council.-—Mr. Fred. AV. Pear<-i',

surveyor.

WEST SUSSEX.—November 15th.—For the supply
of broken granite, quartzite, tarred macadam, picked
surface flints, cartage, and team labour, for the county
council.—Mr. H. W. Bowen, county engineer,
Horsham.

WEST SUSSEX.—November 15th.—For the supply
of about 200,000 gallons of tar, for the county council.

—Mr. H. AV. Bowen, county engineer, Horsham.

WEST SUSSEX.—November 1.5th.—For the supply
on hire of steam rollers, for the county council.—Mr.
H. W. Bowen, county engineer, Horsham.

BLACKBURN.—(No date.)—For the supply of

1,000 tons of 6-in. by 3-in. to 3^-in. granite setts, for

the corporation.—Mr. William Stubbs, borough
engineer.

SWANAGE.—(No date.)—For the supply of Meiidiii

stone, flint gravel, and local Purbeck stone for the
period ending March, 1914, for the urban district

council.—Mr. W. H. Pearce, engineer and surveyor.

Sanitary.

TYNEMOUTH.—October 25th.—For laying fireclay

jiipe sewer, for the corporation.—Mr. John F.

Sniillie, boi-ough surveyor.

ESSEX.—October 25th.—For the construction of

3G2 yds. of 9-in. stoneware pipe surface-water drain,

with manholes, for the county council.—Mr. Percy J.

Sheldon, county surveyor, Chelmsford.

BACUP.—October 27th.—For work of sewering, f<jr

the corporation.—Mr. W. H. Elce, borough surveyor.

WARMINSTER.—October 27tli.—For pulling up
existing drains, laying new drains, and constructing
inspection chambers and flusliing chambers, for the

Board of Guardians.—Mr. C. C. Hancock, surveyor.
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SOUTHPORT.—October 27th.—For the construc-

tion of about 2,200 yds. of stoneware pipe intercepting

sewer, varying in size from 24 in. to 18 in. pipes, and

other works appertaining thereto, for the corporation.

—Boiough Surveyor.

GRIMSBY.—October 27th.—For construction of

sewage outfall and temporary pumping station, for

the rural district council.—Mr. A. Hobson, engineer

and surveyor.

SEATON.—October 28th.—For the construction of

stoneware and cast-iron pipes, for the urban district

council.—Mr. George Gush, engineer.

AVILLESDEN.—October 28th.—For the construc-

tion of egg-shaped brick sewer, stoneware pipe sewer,

manholes, and ventilators, for the urban district

council.—Mr. O. C. Robson, engineer.

BURY.—October 28th.—For the construction of

precipitation tanks and channels, with all contingent

works, for the corporation.—^Borough Engineer.

ItUGELEY.—October 28th.—For the removal of

ashes and nightsoU, for the urban district council.

—

51 r. "W. E. Rodgers, inspector of nuisances.

ST. AUSTELL.—October 29th.—For laying 400 lin.

yds. of 6-in. stoneware sewer, and constructing man-

holes, for the rural district council.—Mr. W. H.

Jlofiatt, surveyor.

SEDGKFIELD.-October 29th.—For scavenging and

removal of house refuse, for the rural district council.

Mr. J. W. Twaddle, inspector, Blackgate, Coxhoe.

AVOKINGHAM.—October 29th.—For works of sewer-

in,2, for the corporation.—Mr. C. W. Marks, borough

cniiiueer.

LEEDS.—October 31st.—For the construction of

screening chambers, sewer, storm overflow culvert,

retaining wall, pumping station, works office, and

laboratory, for the Sewerage Committee.—Mr. Geo.

A. Hart, sewerage engineer.

PLYMPTON ST. MARY.—October 31st.—For the

removal of refuse, for the rural district council.—Mr.

J. W. Bickle, clerk, Temple Chambers, Westwell-

street, Plymouth.

DONCASTER.—October 31st.—For the (on>tructiu_ii

of manholes, for the rural district council.—Mr. W.
ft. Cvabtree, surveyor.

CHEPPING WYCOMBE.—November 1st.—For the

supply for one year of stoneware pipes, for the cor-

poration.—Mr. T. J. Rushbrooke, borough surveyor.

RUNCORN.—November 3rd.—For sewerage works,

for the rural district council.—Messrs. Wright &
llamlyn, engineers, Sankey-street, Warrington.

NANTWICH.—November 6th.—For the construction

of sewage disposal works, comprising detritus, settling,

storm-water and stand-by tanks, filter beds, humus
tanks, laying sewers and constructing manholes, for

Die rural district council.—Mr. H, G. Atkinson, clerk.

WELLINGTON (Salop). —November 10th. —For
drainage work at cemetery, for the Joint Burial Com-
mittee.—Mr. G. Riley, surveyor, Vv'alkerstreet,

Wellington.

LEEDS.—November 12th.—For the construction of

screening chambers, screen-house, detritus pits, sewer,

culvert, retaining wall, pumping station and works

oHice, for the corporation.—Mr. Geo. A. Hart, sewerage

engineer, 2G Great George-street, Leeds.

AVOODSTOCK.—November 12th.—For the execution

of drainage work, for the rural district council.—Jlr.

A. G. Higgs, clerk.

OGMORE AND GARW.—November 13th.—For
laying stoneware pipe sewer and constructing man-
holes, for the urban district council.—Mr. S. H.

Stockwood, clerk, Brynogwy, Court-road, Bridgend,

Glamorganshire.

TOTNES.—November 11th.—For laying glazed

stoneware socket pipe sewer, constructing manholes,

and other works, for the corporation.—Mr. W. F.

Tollit, architect and surveyor, 10 High-street.

TOTNES.—November 14th.—For the erection of a

public convenience, for the corporation.—Mr. A.

^^'arren, borough surveyor.

AVINDSOR.—November 22ud.—For providing about

4^ miles of cast-iron socketed pipes 12 in. in diameter,

for a rising nuiin, and about 111 lin. yds. of 12-in.,

123 yds. of 9-in. , and 54 yds. of 6-in. pipes, witli

socketed pipes for gravitation sewers, for the rural

district council.—Jlr. Alfred M. Fowler, Hendersyde,

Ascot.

WINDSOR.—November 22nd.—For providing and
fixing about 34 miles of glazed stoneware main sewers,
with manholes, flushing chambers, ventilating shafts,
and other works, for the rural district council.—Mr.
Alfred M. Fowler, Hendersyde, Ascot.

CLECKHEATON.—November 30th.—For altera-
tions and additions to public conveniences, for the
urban district council.—The Sanitary Inspector.

Stores.
BELFAST.—October 23th.—For the supply of iron

castings, steel castings, carbons, cement, sewer pipe.-^.

firebricks, and sundries, for the Harbour Commis-
sioners.—Mr. W. A. Currie, secretary.

TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.
The Editor invites the cooperation of Sohveior readers

with a view to making the information given under this
head as comvlete and accurate as possible.

* Accepted. t Recommended for acceptance.
X Provisionally accepted.

ALSAGAE.—Accepted for the supply of about 3.200 yds. of
cast-iron pipes, socket and spigot, specials, laying u 6-iii.
cast-iron main, and the supply and erection of piimpin;:
plant, for the urban district council,—Mr. F. W. Stocks,
engineer. Middlewich :—

Contract No. 1. Supply of Pipes.—J. Oakes & Co., Loudon.
Contract No. 2. Laying Mains.—Julnes & Co.. Tipton.
Contract No. 3. Machinery and Pumping Plant.—G.

Thom & Co., Patricroft, Manchester.

BENTLEY - WITH - AEKSEY.—For making good certain
streets, for the urban district council.-Mr. R. G. Whitley,
surveyor, Doncaster :

—

H, Drake, Adwick-le-Street £2,600
S. Dryden, Doncaster 2,205
Edwards & Co., Doncaster 2,128
T. H. Wilburn. Doncaster 1.927
S. Porter, Barnby Dunn l.«6:{
F. Stubb. Bentley ' 1,853

Surveyor's estimate, £l,8i0.

BROADSTAIRS.—For making up a street, for the urban
district council.—Mr. H. Hurd, surveyor ;

—
Paramors, Limited, Margate £231
.T. T. May, Broadstairs 195
G Griggs, Ramsgate 175

CANNOCK,—TJie following tenders have been accepted by
the urban district council :

—

D. W. Clarke & Son, Cannock,—Parkes' all-steel Loudon
shovels. 25s. 6d. and 27s. 6d. per dozen ; 5 - prong
Parkes' manure forks, steel, 24s,. 27s.. and 35s.
per dozen; scavengers' shovels, 14s. per dozen;
steel taper shovels, 23s, td, per dozen; steel round-
mouthed shovels, 24s, per dozen; steel road
scrapers, 30s. per dozen ; steel path rakes. 32s. 6d. an<l
39s. per dozen ; mud scoops. 59s. 6d. per dozen ; ash
scoop stalls, 7s, per dozen; bass brooms. 14s. 6d. and
19s. 9d, per dozen ; solid eye road picks, 16s. and 20s. per
dozen; ash broom stalls. 7s. per dozen; cast-iron gully
grates, frames, and weirs, 6s. 6d. per cwt. ; casl>iron
closed manhole covers and frame. 32s. 6d. per set; ca.st-

iron open ventilating covers and frame. 35s. per set

;

cast-iron closed lamphole covers, 15s, per set; cast-iron
open ventilating covers, 15s, 6d, per set.

CONGLETON.—For making good certain streets, for the
corporation.—Mr. J, H. Walters, borough surveyor :

—

W, Bullock, Stoke-on-Trent £688
E, & A. Frith, Macclesfield 680
.T. Taylor & Son, Stoke-on-Trent 670
J. Standeveu, Congleton . 585
T. Mellor, Congleton ' 574

DORCHESTER,—Accepted for surface-water drainage, for
the corporation,—Mr, H, D, Strange, borough engineer :

—

C, E, Slade. Dorchester. £314,

EASINGTON,—Accepted for the construction of about
15,000 lin, yds, of stoneware and cast-iron pipe sewers,
manholes, flushing chambers, storm overflows, and other
works, for the rural district council,—Mr, G. Waterhoiise,
engineer. Castle Eden, co, Durham :

—

Middleton & Hooper. Langholm. N.B., £17,740.

EPSOM.—For making up a street, for the rural district

council.—Mr. T, E. Ware, surveyor :—
E. Ties, seiir., Croydon £674
J. May & Son. Ashtead 650
H. Farrow, Brixton 610
S. Kavanagh & Co.. Surbiton 605

H, M, Blaker, Leatherhead 577

GRIMSBY,-The following tenders have been accepted by
the corporation,—Mr. H. Gilbert Whyatt, borough
engineer :

—

Erection of a Three-stall Stable and Coach-house for the
Police Horses and Van.—Taylor & Richardson. Grimsby,
£248.

Construction of Beeson-street,—H, C, Pullar, Glasgow. £595.

Supplying and Fixing Laundry Apparatus at the Scartlie

Sanatorium.—Smith & Paget. Keighlcy. £260.

Fixing of an Additional Syphon at the Wintnngham-road
Subway.—Swaby & Walsham, Grimsby, £113.

LITTLEHAMPTON.—For work of steam rolling, and tlio

supply of flint and tar. for the urban district council.—Mr,
H, Howard, surveyor :

—

Flints and Hoggin.—Hall & Co.. Chichester, 4s. 5d. per yard
for flints, and 3s. 2d. for hoggin.

Shellicks,—J. Heaver Chichester. 3s, 9d, per ton.

Steam Rolling,— J, Penfold. Limited. Arundel, 26s, per day.

Iliw Tar,—Littlehampton Gas Company. Littlehainpton, 3d.

Distilled 'far— Forbes. Abbott & Leunard, Shoreham.

Carts Plant, and Vans,—A, E, Thomas, Littlehampton,
£52 lOs,, and £37 10a.
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LONDON.—For adapting the ladder-shed at the Bishopsgate
tire station for use as a gymnasium, for the county
council :

—

J. A C. Bowyer, Limited. Upper Norwood. S.E. £1.596
F. & T. Thorne. Isle of Dogs. E 1.550
A. Roberts & Co., Limited, Earl's Court>road. W. . 1,520
J. Grover & Son, New North-road, N. 1,443

G. Godson & Sons, Kilburn-lane. W. 1,391

J. Marsland & Son, Walworth, S.E. 1.356

H. L. Holloway, Deptford. S.E. .

.

1.313

Triggs & Co., Clapham, S.W.- .

.

1,294

J. C. Mather, Islington, N 1.192

It was found that there was in Mr. Mather's tender a
clerical error, the correction of which brought the amount
of the tender up to £1.305. and on Mr. Mather's attention
being drawn to the matter he withdrew his tender.

LONDON.—For installing heating apparatus at the gym-
nasium at Northcote-road fire station, for the county
council ;

—

J. & P. May £141
Comyn, Ching & Co.. Limited 135

E. Deane & Beal, Limited 130
Davies. Bennett & Co 125

W. G. Cannon & Sons. Limited " 125

LONDON.—For rebuilding part of Clerkenwell fire station
for the county council :

—

HoUiday & Greenwood. Limited. Batteraea, S.W
A. Monk, Lower Edmonton. N. .

Ashby & Horner, Aldeate. E. .

G. Godson & Sons. Kilburn-lane. W. .

J. & C. Bowyer, Limited. Upper Norwood, S.E.

J. Grover & Son, Islington, N. .

.

W. Downs. Walworth. S.E.
Kerridee & Shaw. Cambridge ^

£19,477
18.135
17,098
16,896
16.340
16.326
16.177
15,242

LONDON.—For the executi. of
stations, for the county council :

—

Lole & Co., Chelsea. S.W
F. & T. Thorne. Isle of Dogs. E
J. & C. Bowyer. Limited, Upper Norwood. S.E.
Triggs & Co.. Clapham. S.W
W. Downs. Walworth. S.E. .

Kerridge & Shaw. Adelphi. W.C
A. Roberts & Co., Limited. Earl's Court-road. W.'

vorks at various fire

£2.060
1.930
1,895
1,740
1,693
1,643
1,500

LOUGHREA.—For the execution of works of sewerage, for
the rural district council.—Mr. T. W. Roseingrave,
Limerick :

—

P. Dillon. Limerick £10.505

McNally & Co.. Galway 9.060

MANSFIELD.—Accented for alterations and additions to

schools, for the Education Committee.—Mr. T. P. Collinge,

borotigh engineer and surveyor :

—

Pallance & Blythe, Mansfield, £558.

MANSFIELD.—Accepted for additions to public library, for

the corporation.—Mr. T. P. Collinge, borough engineer and
surveyor :

—

J. Greenwood. Mansfield, £939.

PONTARDAWE.—For laying iron pipe sewers and construct-
ing flushing chambers, for the rural district council.—Mr.
John Morgan, engineer. Pontardawe :

—

B. Jones, Neath .

.

£7,644
Thomas Brothers. Pontardawp 7,080

J. Arnold, Clydach 6,999

Hill Brothers, Sketty .

.

6.810

A. Seaton, Pontypridd 6.804

T. Walker. Clvdach-on-Tawe 6.372

A. Wincott, Ystalyfera^ 5,982

PONTYPRIDD —For carrying out private street improve-
ment works, for the urban district council.—Mr. W. E.
Lowe, engineer and surveyor :

—

Davies Brothers, Treorchy
S. Hewlett. Cardiff
H. Murray, Pontypridd *

Engineer's estimate. £190.

£397
219
198

KTJISLIP-NORTHWOOD.—For the removal of house refuse,
for the urban district council :

—

J. Whittle, Northwood * £1,014
O. Novell. Ruislip 885
H. Paradinc, Ruislip (for Ruislip district only) .

.

487

SANDGATE.—For the supply of about 3.300 yds. of 6-in.

cast-iron water main in 9 ft. or 12 ft. lengths, and specials.
for the urban district council.—Mr. J. Conquest,
engineer :

—

Sheepbridge Coal and Iron Company
J. Oakes & Co.
Staveley Coal and Iron Company
Stanton Ironworks
Cochrane & Co. (Woodside). Limited
Clay Cross Company, Limited .

Solent District Engineering Agency
J. R. Ritchie. Limited
H. G. Cloake

£ s. d.
7 13 9
7 13 6
7 13
7 12 6
7 12 6
7 11 6
7 10
6 12 6
6 16

STEPNEY.—For the construction of underground con-
veniences in Stepney-green and Commercial-road East, for
the ^borough council.—Mr. M. W. Jameson, borough
engineer ;

—

SlEPSBT-GKEBN.

J. Slade, Bow. E. £2,510
Johnson Brothers, Whitechapel-road, E. 2.282
0. P. Roberts & Co., Limited, Daleton. N.E 2,025
A. E. Symes. Stratford. B 1.947
G. Barker. New-road. E.* 1.935
F. & G. Foster. Norwood-j auction. S.E 1,922

COMMEhCIAt^ROAD EAST.

J. Slade. Bow. E £1.340
Johnson Brothers. Whitechapel-road. E. 1,304
C. P. Roberts & Co.. Limited, Dalston, N.H 1,194
F. A G. Foster, Norwood-junction, S.E.* 995

TJTTOXETER.—For the hire of 10-ton road roller, for the
rural district council.—Mr. W. Walker, surveyor ;

—

Per day.
8. d.

T. T. Boughton, Buckingham 28
Eddison Steam Rolling Company, Dorchester 27 6
J. Bassett <St Sons, Stoke-on-Trent 27
Oxford Steam Plough Company, Cowley 26 6
J. Gower & Sons, Bedford 93 n
Lancashire Koad Roller Company, Altrincham '

-For the supply of
ouncil.—Mr. J. Breez

Field & Mackay, Limited, Ludlow. Salop *

Pyx Granite Company, Horsehay, Shropshire
Clee Hill Dhu Stone Company, Ludlow. Salop .

.

—
Clee Hill Granite Company. Ludlow. Salop .

.

—
Arenig Granite Company. Wrexham —
Granhams Moor Quarry Company. Pontisbury —
Ceiriog Granite Company. Pontisbury .

—
WIDNES.—For the erection of school conveniences, for the
corporation.—Messrs. F. E. & C. H. Barlow, architecta,
Widnes :

—

Houghton & Cleaton, Widnes, £215.

23

broken stone,
B, surveyor :

—

£250
250

MEETINGS.
es and others will oblige by sending early notice of

dates of forthcoming meetings.

OCTOBER.
—Royal Sanitary Institute : Meetings at Manchester
and Rochdale.

of Engineers : Mr. Ronald Kelsey-
The Difference between a Drain and

-Junior Institutioi
Jones, P.A.S.I., on
a Sewer."

NOVEMBER.
-Institution of Municipal and County Engineers : Meet-

ing in Metropolitan District; Visit to Houses of
Parliament and Tagg's Island, Hampton Court.

—Society of Engineers ; Mr. Gerald O. Case on " Accretion
at Estuary Harbours on the South Coast of England."
Institution of Electrical Engineers. 7.30 p.m.

—Institution of Municipal Engineers : Annual General
Meeting. 4 Southampton-row, W.C. ; Conversazione,
King's Hall. Holborn Restaurant. 7.45.

—Surveyors' Institution : Presidential Address ; Distri-
bution of Prizes. 8 p.m.

—Concrete Institute : Mr. E. P. Wells delivers his
Presidential Address. 7.30 p.m.

-Surveyors' Institution : Mr. W. G. Fearndale. H.A.. Sorby
Professor of Geology. Sheffield University, on " Some
Geological Aspects of Road Making."

DECEMBER.
-Institution of Municipal and County Engineers : Metro-

politan District Meeting; Mr. Sydney G. Turner,
ASSOc.M.iNST.c.E., Barrister-at-Law, on " Some Recent
Legal Decisions of Interest to Municipal Engineers."

-Royal Institute of British Architects : Mr. W. A.
Forsyth on " The Repair of Ancient Buildings."

JANUARY.
-Surveyors' Institution : Mr. Graham Mould, Barrister-

at-Law, on " The Law of Dilapidations."
-Surveyors' Institution : Mr. George Corderoy on

" Measuring and Qtiautity Surveying."

EX-PUPILS AND JUNIOR
ASSISTANTS.

SURVEYING ASSISTANT, B.Sc.(Tecli.), re-

quires position. Technical training, experience

in municipal office. Good draughtsman, surveyor and
leveller. Certificates in San. Inspection, Structural

Ensineering, &c. Moderate salary.—Box 1,329. office

of The Surveyor, 24 Bride-lane, Fleet-street, E.G. (905)

A SSISTANT SURVEYOR, age 25; six yeai-s'

'^ experience here and 2+ abroad; good draughts-

man, leveller, surveyor, &c. Plans and specifications

for public street improvements. Wages book, water-

works, cScc—-A.pply Box 1,328. office of The Surveyor,
24 Bride-lane, Fleet-street, E.G. mi)

APPOINTMENTS OPEN.
Official and similar advertisements received dp to 4.30 p.m.

on thursdays will e3 inserted in the following day's issue,

but t)iose responsible for their despatch are recommended
to arrange that they shall r^.ach The Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of

summaries. Such advertisements may, in cases of emergency
only, be telephoned (City So. 101,6) subject to later con-

firmation by letter.

BOROUGH OF NELSON.
Applications are invited for the post of Engineer-

ing Assistant in the Borough Engineer's Department.

Salary, £85 per annum.
Applications, stating age, qualifications and experi-

ence, and accompanied by copies of three testimonials,

must be sent to me, endorsed " Assistant," not later

than Saturday, 1st November.
Canvassing will be a disqualification.

J. H. BALDWICK,
Town Clerk.

Town Hall, Nelson.
October 16, 1913. (89G)
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CITY OF BIRMINGHAM.
APPOINTMENT OF TOWN PLANNING

ASSISTANT.
The Corporation of Birmingham invite applica-

tions for the post of Chief Assistant in the Town
Planning Department, under the City Surveyor, for

which they offer a salary commencing at £300 per

annum. In making a .-ielection special regard will

be paid to the applicants' qualifications in—

(1) Surveyinc, knowledge of road construction,

sewerinsr and drainage.

(2) Architecture and building construction.

(3) Town planning as hitherto carried out.

(4) Acquaintance with the laws relating to town

planning, housing and public health.

Applications (in candidate's own handwriting),

stating age. experience, present empiloyment and

salary, and accompanied by copies of testimonials.

to be sent to the undersigned by Friday, the 31st

October, 1913. endorsed " Town Planning Assistant."

Canvassing, directly or indirectly, for the post will

disqualif.v.

The candidate appointed will be required to sub-

scribe to the Corporation Superannuation Scheme,

and for that purpose must submit himself to the

Corporation Doctor for examination. The appoint-

ment will be subject to the Doctor's report being

satisfactorv.

HENEY E. STILGOE,
Citv Ensineer and Surveyor.

pANNOCK URBAN DISTRICT COUNCIL.

EXTENSION OF SEWAGE DISPOSAL WORKS.

Council House.
Birmingham.

October 10, 1913. (877)

AUDENSHA^V URBAN DISTRICT COUNCIL.
-^ AUDENSHAW, NEAR MANCHESTER.
The Audenshaw Urban District Council invite

Applications for the post of Sanitary Inspector and
Assistant Surveyor to the Council.

Applicants must state what certificates or qualifi-

cations they hold, and must be competent to pre-

pare plans, &c., and assist generally in Surveyor's

office.

Commencing salary £90 per year.

The person appointed will be expected to reside

in the District.

Applications, stating age and experience, accom-
panied by copies of three recent testimonials, tr^ be
addressed t-o the Chairman of the Council, 2 Guide-
lane, Audenshaw, endorsed "Inspector," rot later

than Wednesday, the 29th day of October next.

Canvassing, either directly or indirectly, will dis-

qualifv.

FREDERICK HAMER.
Council Ckrk.

(872)

XJURAL DISTRICT OF BUCKLOW
-ti' (CHESHIRE).
The Council invite applications for the post of

General Assistant to the District Surveyor. Salary
after the rate of £105 per annum, payable monthly.

Candidates must be neat Draughtsmen, competent
to take Levels, make Surveys, prepare Plans, Sec-

tions, Estimates, Quantities and Specifications, and
be prepared to assist generally in the office and in

the carrying out of the several works of the District

Surveyor's Department, and under that Official's

orders and supervision.

Preference will be given to one with some practical
experience in the work of a similar department,
including Works of Sewerage. &c.. Inspection of New
Streets and Buildincs under By-laws relating thereto,
making up of Private Streets, &c.

The appointment to be determinable by either
party after one month's notice in writing.

Applications, marked "General Assi.stant." slating
age and experience, with copies of not more than
three testimonials, must reach the undersigned not
later than Thursday morning's post, the 6th November.

Selected candidates will be written to.

GEORGE LEIGH,
Clerk to the Rural Council.

Union Ofiices.

Knutsford.
October 21, 1913. (P03)

CLERK OF WORKS.
The Council invite applications for the above ap-

pointment. Candidates must be thoroughly exijeri-

enced in the construction of Sewage Disposal Works,
and able to efficiently discharge the duties required

of Clerk of Works on works of this kind. No others

need apply.
Salary, £3 3s. per week.
Applications, stating age and experience, in candi-

date's own handwriting, accompanied by copies of

three recent testimonials, and endorsed "Clerk of

Works." to be .sent to the undersigned on or before

the 30th instant.

C. A. LOXTON,
Clerk to the Council.

Council Offices,

Cannock.
October 15, 1913. (900)

BOROUGH OF SHREWSBURY.
Applications are invited for (he position of

Borough Surveyor and Surveyor of Highways. Salary,

£400 per annum.
Applicants must have had experience as Surveyor

or Assistant in a Borough or Urban District, or

in a Rural District with Urban powers. Age limit

30—45. Canvassing, direct or indirect, will dis-

qualify.

Particulars and Conditions of Appointment n-ay be
obtained at the Town Clerk's Office.

Applications, stating age, experience (including road
making), accompanied b.v copies of not more than
three recent testimonials, and endorsed " Borough
Surveyor," must be delivered at the Town Clerk's

Office, Guildhall, Shrewsbury, not later than 12 o'clock

noon on Monday, the 10th day of November. 1913.

H. C. CLARKE,
Town Clerk.

Guildhall, Shrewsbury.
October 20. 1913. (902)

METROPOLITAN BOROUGH OF
ISLINGTON.

Wanted, in the Borough Engineer and Surveyor's
Department, an Assistant; must have had experience
in the office of an Engineer and Surveyor, and be able
to survey, level and prepare plans. Selected candi-
dates will be examined as to thfeir professional know-
ledge. Salary to commence at £90 per annum, rising

by annual increments of £7 10s. to £120 per annum.
Applications, in the handwriting of the Candidatas,

stating age, present employment and past experience,
accompanied by copies of not more than three testi-

monials of recent date, and endorsed "Engineer's
• ssistant," must be received by the undersigned not
later than 12 noon on Monday, November 3, 1913.

W. F. DEWEY,
Town Clerk.

Town Hall, Upper-street,
Islington, N.

October, 1913. (899)

DORKING RURAL DISTRICT COUNCIL.
SURVEYOR'S ASSISTANT.

The above Council invite applications for the post
of Assistant to their Surveyor, for which they offer

a salary of £80 per annum, with an allowance cf £5
for travelling expenses, rising by annual increments
of £10 to £100. Applicants must be good draughtsmen,
and have had experience in the examination cf build-
ings under the Model B.v-laws of the Local Govern uent
Board ; they must also possess knowledge of road con-
struction and repair, and the general routine work of

a Surveyor's Office. Preference will be given to appli-
cants holding the Certificate of the Ins'itution of

Municipal and County Engineers. Age to be not less
than 21 years. Applications, in candidate's own hand-
writing, stating age, experience, and accompanied by
not more than three testimonials of recent date, to be
sent to the undersigned not later than Thursday, the
30th inst., endorsed " Surveyor's Assistant."

.

W. J. DOWN,
Clerk to the Couaeil.

72 High-.«treet,

Dorking.
'. October 20, 191::..

. (897)
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Minutes of Proceedings.

Direction and
Distance Signposts

on Roads.

Important guiding principles

receive recognition in the reports

submitted on the subject of

direction and distance signposts,

the sixth communication of the Road Congress.

and attention is usefully directed tK) practical

matters of detail as regards* the construction and
maintenance of signs of this character, and the

manner in which they can best be made to serve

their purpose. Several of the reporters recom-

mend that on© of the names on the arm of a

signpost should be that of the nearest village, or,

as in the French report, the nearest inhabited

place, even if it is only a hamlet. One of the
German reporters considers that there is little

advantage in giving the names of far distant large

towns, the purpose of the finger-post being to give

clear directions as to how to reach intermediate
places. The reports also point to the disadvantage
of having more than two or three names on a
single arm or direction plate, the increase in the
amount of information given being regarded as

more than counterbalanced by the decrease in its

practical utility. The South German reporter

recommends that when more than three arms are

necessary a second post should be used, an idea
which has some value. This suggests that the
French system, in which the traveller is faced by
a board, is one which is capable of useful applica-

tion to conditions in this country, if supplemented
at cross-roads and places where more than four
roads meet by single posts at or near the cornel's.

This idea is probably of most value at places

where, in addition to one important turning, say
to the left, there is a by-road branching off to

the right, or where just beyond a turning to

the left there is another also to the left. The
advantage of educing the total amount of in-

formation given on one post is considerable, and
when one of the turnings is some little distance
ahead it may be better to provide it with a
separate post. The American reporters' sugges-
tions as regards uniformity in the placing of posts

are not such as could be easily applied to British

conditions, and generally in this country the
numbers of posts and their placing should be a
matter of practical common-sense interpretation of

the requirements of the situation. Some general
rule as to the manner in which the infonnation
is to be given should be adopted, and posts should
be placed in accordance with a few leading ideas,

and the rest should be left to the local surveyor,
who would be responsible to the central authority
for the embodiment of the leading ideas in what-
ever practical arrangement he finds to be suitable

for the situation. A very useful suggestion in the
French report is that relating to the names of

places on different branches of a road, looking

ahead—that is. names displayed on a stretch of

road common to two roads, the use of two separate
boards indicating clearly that the road forks before
the places are reached.

The suggestions of the British Committee are
very practical. The preference for wooden arms
may be endorsed on several grounds, and although
the French colouring, white on dark blue, is veiy
conspicuous, it must not be forgotten that white
letters on a dark ground are much more easily

obscured by splashes or smudges than are black
letters on a white ground. The French reporter

points out than an edging on an arm takes up space

and diminishes legibility—a quite sound observa-

tion, for apparent size is an important factor in the
matter of visibilitj'. This applies also to the post,

and we are not convinced that a post painted
black and white is better than one painted wholly
white. It is more conspicuous in bright daylight
and against a background of more or less uniform
light value, but its visibility falls off very rapidly
with increasing distance, and it is apt to be very
inconspicuous against certain backgrounds which
are by no means uncommon, while the all-white

post is on the whole more conspicuous in moon-
light and " twixt the gloamin' and the mirk; "

and this is what is wanted. Further, an all-white

post, even when coated with light coloured dust,

has still the conspicuousness resulting from its

being visually one object, and when it is coated
with rime in damp, frosty weather, or plastered

with snow, its colour is not altered to such an
extent as to render it inconspicuous as is a body
which possesses a colour other than that expected.

A traveller proceeding in a direction with drifting

snow might e<isily fail to notice a white post if

he were expecting to see a black and white one.

The black letters should be as smooth as possible,

and not in relief, lest they should become coated
with rime, or afford lodgment for snow. It may
also be pointed out that m some conditions of light

the shadows cast by raised letters tend to make
them less easy to read. A point not touched upon
by any of the reporters demands attention. The
lettering on an arm of a signpost should not
begin too near the post. It is better to lose a little

of the space available than to have a part of the

lettering obscured by the post, as often happens.

In conclusion we may note and endorse the
practical suggestion of the British Committee as

regards marking distances to the centres of places,

the reasons for this being sufficiently obvious.
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Australian

Highways:
Work of the

Victorian

Road Board.

Up to the present the rec-ently

appointed Country Roads Board
of Victoria has been mainly
occupied in a preliniinaiy in-

\'estigatiou to decide what roads

shall be declared main roads

under the Country Roads Act. We are glad to

learn that the board has not encountered that

opposition which it was feared might be offered

by the shire councils, whose functions in the con-

struction and maintenance of main roads are, to

a certain extent, supereeded by those of the

board ; and, accordingly, the preliminary nego-

tiations have been very successfully conducted.

The chairman of the board, Mr. W. Calder,

M.iNST.c.E., has kindly forwarded us a copy of a

paper which he read last July before a fanners'

convention, and this pa|>er, with a selection from

the excellent photographic views by which it is

accompanied, is reproduced in another part of the

present issue. The photographs show vividl)^ the

present unsatisfactory condition of the Gippsland

roads, but the I'eader should not fail to note that

the I'oads in other districts of the State are much
better, these in the western or wheat-growing
district, for instance, being mostly macadamised
and in excellent condition. It may confidently be

expected that an important economic develop-

ment of the Gippsland district will fc^llow the re-

construction and improvement of the main roads.

The jjopulation necessary for such a development
may be partly provided by immigration, but also,

a^ suggested by a passage in Mr. Calder s paper,

by another effect of the improvement in com-
munications—namely, a check to the present

tendency for the sons and daughters of " out-

back " farmers to migrate to the cities— this

tendency being due to the loneliness imposed by
the absence of communications during the winter

months.
It is interesting to note that Mr. Calder does

not consider that' horses will ever wholly be re-

placed by mechanicaJl transport. Being required

for cross-country work and for the ordinary work
of the farm, horses will still be used in the cartage

of faiTJi produce. The engineer has therefore to

face the difficult problem of constructing and
maintaining roads for both classes of traffic.

Gradients that can be sunuounted by horses can,

Mr. Caldei- points out, be usually surmounted also

by motor vehicles, but the latter require a smooth
and even surface if the cost of wear and tear of

tyres and machinery is to be kept within reason-

able limits. Mr. Calder takes a somewhat opti-

mistic view as regards the damage done by motor
vehicles on good roads, and we fear that further
experience in Australia will demonstrate that the
ill-effects of high speeds and of the action of the
driving wheels are considerable, even on very
good roads. A comparison that is sometimes
made, unconsciously, is that between the effects of

horsed traffic on i-oads which are only in fair con-
dition and the effects of motor traffic on very good
roads. We must not forget, however, the excel-

lent main roads of ten and fifteen years ago, on
which the effects of horsed traffic were very small
as regards both regular wear and tear and occa-
sional damage—in those counties in which the
tyre widths of wheels were not too small. But
the optimistic view is favourable to the intelli-

gent development of highways, and it will be a
long time before the severe effects of concentrated
motor traffic such as is experienced in this counti-y

will be felt in Australia.

The need for a powerful organisation to take
up the work of road improvement in Victoria is

clearly demonsta-ated by passages in Mr. Calder 's

paper. There are fertile pai-ts of Gippsland in

which the roads are so bad that in the dry season
a two-horse team is required to haul a load of

half a ton, and bullock transport costs 2s. 6d. per

mile. In the wet season sledges and pack-horses

are the only practicable means of transport, and
access to some of the farms can only be gained

by walking. In order to remedy such conditions

as these and to begin the work of general improve-

ment of main roads, it is proposed to expend
,£2,000,000 on road construction during the next
five yeai-s, half the sum being provided by the

State, and half by the municipalities in the form
of a loan payable in thirty-one and a half

years. It has been decided that the condi-

tions pennit of the choice of a ruling grauiient of

1 in 20 on the principal main roads. Construc-

tion will be standardised as far as is expedient, but
the roads in each district will he designed to meet
the special needs of the area, and no attempt will

be made to adopt one general type. The policy

of the board and the manner in which the work
will be carried out during the next few 3'ears have
already been outlined in our pages, but we may
repeat here that we are fully assured that the
Country Roads Board of Victoria will prove to

be one of the most important of the administra-

tive developments of Australia, and that it will

greatly advance the prosperity of Victoria.

«».-„„„u„.i. In our issue of March 14th
Atmospheric , , ii- 1 j .^1
__„.... last we published an article
Pollution. . ^, ^

I- T>T T T T> /-tfrom the pen of Mr. John B. C.

Kershaw in which a detailed description was given
of the recently adopted standard apparatus and
method of measuring the soot and dust fall of

towns and cities. The subject is one of such great
importance in regard to the improvement of the
physique of town dwellers that we make no apology
for returning to it, and in pursuance of our in-

tention to publish from time to time in The
Surveyor a record of the progress made with these
standard observations, we print this week a special

article by Mr. Kershaw in which an account is

given of the work that has already been achieved.

Hitherto there has been such a wide divergence
of jjractice in making observations of atmospheric
pollution, both as regards the type of apparatus
used and the conditions under which experiments
have been made, that the statistics obtained in

various centres have been in no sense comparable.
Hence the necessity for the adoption of a uniform
system of collecting and examining the character
of atmospheric deposits. The standard apparatus
has been installed this month in sixteen towns
and cities, including Hamburg, which we mention
specially as being the only European city which
has up to the present time agreed to co-operate.

In each of these places standard gauges will be
used, the bottles containing the water and deposit
being removed on the last day of each month.
The chemical analysis of the water and deposit
will be made by a standard method, and reports
of the results obtained will be sent monthly to

the Central Committee. The thoroughness of the
investigation may be judged from the fact- that no
fewer than eleven results will be'determined for

each monthly sample of the rainfall, two of which
will represent the totals of the insoluble and di-s-

solved mattei's respectively, the remaining nine
showing the chief constituents of the solid matter
brought down with the rain. Accompanying Mr.
Kershaw's article will be found a table and
diagram showing the results of observations made
by Chief Inspector Fyfe in regard to twenty-one
towns in Scotland. These results, however, were
not obtained by the standard apparatus, but by
a method which may be expected to yield rather
less accurate results. The air pollution expressed
as tons of deposit per square mile per annum
was found to vaiy between 72 at Bo'ness to the
appalling figures of 1.330 at Glasgow and 1,939
at Coatbridge. The diagram shows clearly that
the jjroportions of hydrocarbons, carbonaceous
matter, and mineral matter varj- enormously in



OrroRRR 31. Ifil"?. AND COUNTY ENGINEER. 659

different places, and tlius affords some indication

of the value of tlie analytical work which will be
accomplished by the standard method. We look

forward with interest to the comparative statistics

of atmospheric cleanliness in our great towns which
will be available when twelve months' standard
(il)servations have been completed.

Highway
Developments in

Our attention has been directed

to a circular letter addi-essed to

ufoet u- i»- -o
'ocal authorities inWest Virginia

west V.rginia.
,^y ^^^ ^ ^ Williams, chief

road engineer of that State. Mr. Williams invites

the co-operation of local authorities, and points out
that the State road department does not wish to
dictate, but to help. It is proposed to connect the
county seat of every county with those of all the
neighbouring counties by means of through trunk
roads. Attention is specially directed to the im-
portance of improving the grades of the roads, and
ensuring well-drained surfaces cleared of large loose

stones. As regards the influence of gradient on
tractive effort, the case for the easy gi-adient is

somewhat over-stated, the number of horses re-

quired being by no means directly proportionate to

the steepness of the gradient. In order of import-
ance, improvement of the surface comes before
improvement of gradients. A team of horses which
is sufficient to take a load along the level is less

severely taxed by steep slopes on a bad road than
it is by equally steep slopes on a good road, for the
simple reason that in the latter case there are fewer
horees. It is only when road crusts have been
strengthened so as to present a really good surface
for the wheels that the full effect of steep gradients
is felt.

Mr. Williams points out that, although the loss

to farmei-s and team owners which is due to bad
grades and poor drainage cannot be estimated, his

department feels safe in saying that if the roads of
the State were put into proper order so that this
loss might be avoided, (he amount saved in five

years would equal the cost of regrading and sur-

facing the roads. Road building, it is pointed out,
is a business, and requires business training, and
it is jioped that by a concerted effort mistakes made
in the past may be avoided, and the best informa-
tion be made available to all concerned. The State
university is prepared to test all road materials,
and has arranged for a special course in road build-
ing and maintenance which will be open to tl^e

road engineers and other members of the highway
staffs of local authorities. As an indication of the
trend of development in highway administration in

the United States this letter is extremely interest-

ing, and, in view of the present lack of balance in

1 he economic development of that country,
the value of a speedy development of agricultural
interests can hardly be overestimated, which means
that it would be difficult for the United States to

^pend too much on road improvement at the present
time, always provided that the money be well spent.

Reinforced

Concrete.

The Committee on Reinforced
Concrete appointed some time
ago by the Institution of Civil

Engineers have just issued a second report,* which
deals with many matters of great interest. In the
first place the committee point out that they have
endeavoured to obtain by experiment data which
can be accepted with confidence, by tests on a

considerable scale, in some directions in which
existing information appeared to be especially

imperfect. The matters to which attention has
especially been given include an investigation into

the rate of percolation of water through plain and
reinforced concrete, and the expansion and con-
traction of those materials when immersed in

water ; also a series of experiments to ascertain

the effect of repeated loading on a reinforced con-

* William Clowes & Sons, Limited, price 2s. *xl. nett.

Crete beam, and to discover at what point such
conditions begin to operate deleteriously upon tiie

material. Further, the committee have carefully
scrutinised the methods of calculation which may
with safety be used in connection with the design
of reinforced concrete work for engineering pur-
poses. They point out, however, that the data
upon which such calculations should be based must
be reliable and applicable to an extensive range
of conditions, and they reiterate the view that the
difficulty and expense of conducting experiments
upon a scale commensurate with the engineering
works to which such calculations have to apply
creates an obstacle which has not yet been fully
overcome. A verj' valuable feature of the volume
consists in a series of reports on works executed,
in each of which particular a.ttention is given to
any defects, failures, or deten'oration that maj'
have taken place. It is evident that a full prac-
tical knowledge of reinforced concrete construc-
tion is only to be obtained by an accumulated ex-
perience, and the work of this committee is very
valuable in collecting infonnation and embodying
it in a pemianent form. We do not mean that the
committee is merely acting as a compiler of sta-

tistics. A glance at the list of its members is

sufficient to show that the whole of its labours
have been condiicted in the light of the most pro-
found scientific knowledge, coupled with the most
extended experience. We cordially commend the
report to all students and €mgineers who are in-

terested in modern engineering practice.

Health Congress

at Rcgina.

The congress of the Canadian
Public Health Association, held
recently at Regina, was made

the occasion of the delivery of many addresses on
diverse questions concerning the public health
and the administration of sanitai-y law. Of the
various sections into which the congress was
divided we select two for present comment, as

being of more immediate interest to our readers.

Among the subjects discussed in the Sanitary
Insjsectors' Section may be mentioned the housint;

problem, city waste disposal, public abattoirs, an<l

the legal aspect of sanitary inspectors' work. Mr.
E. W. J. Hague, the a.-sistant to the chief sanitary
inspector of Winnipeg, in dealing with housing
made many observations which would have been
equally applicable to the co'nditions existing in

many English towns. For example, he pointe<l

io the effect upon urban housing conditions -of the
steadj' increase of land values which is taking
place. Again, a word of warning was uttered in

regard to the building of large numbers of tene-
ment dwellings. In some of our own larger cities

the block dwelling is a necessity ; but it certainly
appears most unwise that the development oi
growing cities in a new country should not be so

guided as to provide the more healthy and attrac-

tive cottage dwellings for the working clas-ses. In
the Engineers' and Architects' Section, a paper of
great interest on '' Municipal Loans and Muni-
cipal Works" was read by Mr. R. D. Wynne-
Robei-ts, M.iNST.c.E. The author pointed out that
in all new countries villages are formed by the
congregation of a few people, and so long as the
growth in population is slow, they are able, by co-

operation, to keep the place fairly sanitary. But
where, as in Western Canada, the villages often
quickly grow into towns, the task of providing
water supply, sewerage, sewage works, and so

forth, has become great and costly before the
inhabitants appreciate the significance of the re-

sponsibility resting upon them. Many of these
works are necessarily carried out with borrowed
money, and in the inattea- of raising loans the
smaller towns and cities are at present at a great
disadvantage. Mr. Wynne-Roberts consequently
advocated the establishment of a Canadian Com-
mission to act as an advisory body in the placing
of loans for small municipalities.



660 THE SURVEYOR AND MUNICIPAL OrropFR .11. 191.T

Coast Sand Dunes, Sand Spits, and Sand Wastes—IX.

By GERALD O. CASE, Consulting Civil Engineer for Coast Works.

HOLKHAM, NORFOLK.

Lord Leicester has planted here in the bare sands
various kinds of pine trees at the rear of the coast

protection dune.* In this case the chief object of
planting was to obtain shelter and for ornament,
and not to make a commercial profit out of the bare
sand wastes. The results obtained, however, are a

have been found the most useful kind of plant ; this

latter variety have the advantage that rabbits will

not destroy them. The Scotch pines {Pinii>: sylves-

tris) have also been plan1>ed with sue<-ess. The sea
pines (Phius maritima) were found to bush, and
their use has now been discarded.

In some of the older plantations the trees are

Fig. 40.

—

Holkham, Norfolk.
ic plamations o:i Lord Leicestei'd sand dunes

striking example of the utility of planting bare
sands. The trees form a large fence, and prevent
the inland drift of the sand. Where the pines are
well established there is now no inland sand drift,

but where there are no trees the s.ind is still drift-

FiG. 41.

—

Holkham, Norfolk.
Young pino trees growicg among marram grass on ihe sand dunes.

ing inland. About 250 acres of sand wastes have
been planted with pines, which are inducing the
formation of soil over the sand.
In the most exjicsed parts of the dunes the black

Austrian pines (Piiitis Auitriaca) have done best,
and in the more sheltered parts the Corsican pines

• Tide Evidence of Mr. J. M. Wooii. before the Royal Commission on
Coast Erosion, and "Rural England," Vol. ii.,by Sir 11. Rider Haggard.

now 35 ft. to 40 ft. high. The drooping lower
branches of the Corsican pine cover a large space

of ground round each tree. On the north sheltered

side of the dunes the trees seed freel}', and are

spreading naturally. They are generally put in

about 8 yds. apart, and Austrian and Scotch pines

are used for filling up. On the sea side, adjoining
the protection dune, only Austrian pines are used.

The cost of planting here is about lis. per acre.

To guard against the possibility of fire causing
havoc in the pine woods, the more recent plantations

have been divided up into blocks with spaces

between, which are planted with marram grains.

POET EIJKOL.

From 10 to 12 acres of bare sand have been
planted with marram grass at Port Errol. To
enable this to be done, from 3.000 ft. to 3,600 ft.

of fencing, made of spai-s and wire with wheat straw
plaited between the wires, was erected. This fenc-

ing checked the sand drift from the shore, and
enabled the grass to take root and spread. Tlie

bare sands are now covered with a strong, healthy
growth of grass, which is spreading naturally, and
covering the surrounding bare sands.*

FRANCE, t

Immediately behind the coast protection dunes
large areas of inland dunes and sand wastes have
been fixed and reclaimed by the process of Bremon-
tier as soon as the coast dune has been well

established.

In this country the work of reclaiming coast sand
dunes and sand wastes is undertaken by, or under
the supervision of, the State.

By an ordinance passed in Februaiy, 1817, dune
works, in the department of Gironde and Landes,
were placed in charge of the Ministi-y of the In-
terior, and an annual credit of 90,000 francs was
granted for this purpose. The care of established
plantations was consigned to the Forest Depart-
ment.

* Apoendices Third Report Royal Commission on Ooas.t Erosion.
+ Br^montier, Memoiri-s Surles dnnes, 1796: Hon?li, Report on

Forestry, 1877 (U.S.A. Department of Agriculture); Journal of Boval
Agricultural Society, 1876,
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Tn 1862 a decree wa.s passed by which tlie whole
charge of works relating to coast sand duiie.s was
])lace(l in the care of the Forest. Adminisf ration.*

In 1780, previous to the passing of the Sl;ate

sand dune ordinances, M. Bremontier, availing

himself of a suggestion made by a priest (the curate
of Mimozon), devised the system of fixing the sand
dunes, which is still called the Bremontier system.

In 17!)6 he published the ''Memoire sur hs llunes.'t

The work of reclaiming the sand dunes in France
may be divided into two parts : First, the forma-
tion of a large artificial littoral dune, and the fixing

of this dune by vegetation, which has been pre-

viously described, and, secondly, the reclamation of

the inland dune areas. Tt is found that no plant-

ing upon the dunes can be successfully undertaken
without a properly maintained coast protection

dune. This dune gives the necessary shelter to the
inland area, and prevents the inland diift of

further sand from the shore. •

A law referring to the dunes was passed in

private persons. If the communes or individual
owners were unable or unwilling to carry out the
ncces.5ary works thus ordered, then they were car-

ried oiit by and at the expense of the State. In
the latter case the State took any pi-ofits from cut-
tings, &c., until the whole cost of the work, together
with interest thereon, was paid back, when the
dunes were returned to their owners, with the obli-

gation to maintain them, satisfactorily. Owners
were forbidden to cut down the trees planted, unless
authorised to do so.

Tt has been found by experience that pine and
other trees cannot Ix; successfully transplanted on
to the sand dunes in France, and seeding has there-
fore to be resorted to. Owing to the sand being
constantly moved about by the wind, it is

necessary to prevent it from moving while the
seeds are growing. According to Bremontier's
system, the first step taken is to sow broadcast the
sand surface with a mixture of the seeds of the
maritime pine (Piiuix pinaster, Pinns marilinw).

Fig. 42.—HoiKn.\M, Norfolk.

Picctiee growing ou sard dunes.

ISOl ; it enacted tliat measures should be under-

laken by the Government to fix and plant the dunes
on the coast of Gasconv, beginning with those of

Le Teste.

A commission was apjwinted, consisting of the
engincer-in-chief, M. Bremontier, a forest admini-
strator, and three members of the Society of Science
and Art and Bellc-Lettres of Bordeaux (section of

Agriculture). The members of these societies were
to be appointed by the Prefect on the nomination
of the society. The commission thus appointed was
to direct and supervi.se the works, and funds were
placed at its disp.'sal by the State. In 1808 a
similar commission was appointed for the depart-
ment of Landes.

In 1810 a decree was issued directing the engi-
neers of the Fonts et Chaussees to prepare plans
for fixing and planting all coast dunes in France,
whether the property of the State, communes or

• Ijea Cniles fie Ta I pc'i.^lsition, Forest.iefa, Pans, ISOfi; Hcii'>h
Ri>port nf rnrestry. 1977 (TT.S.A. Pppnrtment nf .Acri iculture).

1 Reprinted in vol. i,, first Rcrics, ct "Annales de3 Ports et ChansEi-ef."

the common broom, furze and marram grass, locally

known as " gourbet."
Where the work is undertaken by the Forest

Administration, 9'4 lb. of pine, 8'36 lb. of broom,

and 3'7o lb. of marram seed are used per acre. The
specification for the v.'ork of sowing the dunes iji

the commune of La Teste states that 18 lb. of pine,

7 lb. of broom and 4i lb. of marram seed are to

hs used per acre when the dunes are very exposed

to the action of sea winds.

InSchlich's "Manual of Forestry " it is stated that

areas of dunes of about 300 ft. long bj' 60 ft. broad
are sown at one time, and that between 1862 and
1874, 5,200 acres were sown in theGironde at a cost

of £30,646. The seeds used per acre for this work
were: Cluster pine, 26 1b.; furze or gorse, 211b.;
genista, Ih lb. ; marram grass, 1% lb. ; seeds to

attract insectivorous birds, 21 lb.

In south-west France it is stated that QuRrcws

qiedunculata and Q. Ta-.-a are mixe<l with the pines,

and that in the depressions between the dunes the
common elder, poplars and willows are grown.
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According to the specification before referred to,

the seeds are separately and evenly sown imme-
diately before the spreading out of the brushwood,
and the work done as far as possible between April

1st and October 30th. As«oon as the seed is sown
the surface of the sand is covered by spreading over
it a layer of brushwood. The brushwood used for

this purpose is cut fan-shaped; all the small
branches or twigs which would prevent it being laid

flat on the sand arc cut off. The stems, where bent
or twisted, are made straight by cutting notches
half through them before they are laid. The
branches are applied as evenly as possible on the
sand surface, and laid overlapping one another like

the feathers on the body of a bird. Shovelfuls of

sand are thro^vn on top of the brush covering aboiit

10 in. apart. The last row of the covering, at the
end of a day's work, is secured by an additional
load of sand to prevent the wind from getting under
and scattering, perhaps, the work of sev-3ral days.

On steep slopes the brushwood covering branches
are cut and laid on as just described, but the thick
ends of the bi'anches are stuck into the sand to a

depth of about 4 in.

For each acre of bare dunes 600 faffffots of brush-

of drifting sand by erecting at intervals lines of

palisade fencing, wattled fencing, or brushwood
fencing in addition to the bnishwood covering. In

the commune of La Teste the palisade fencing is

made of 1-in. tarred pine wood boards, 5 ft. long

and 6 in. to 8 in. wide. These are driven 2 ft. into

the sand, a space of | in. being left between each

board, or, if wattled fencing is used, it may be either

single or double. The single fencing is made of a

row of stakes about 2^ in. in diameter and 5 ft. long,

driven 1 ft. 8 in. into the sand, the stakes being
placed 1 ft. 8 in. from centre to centre. The space

between the st.akes is wattled to a height of 3 ft. 4 in.

above the sand. For double wattle fencing the

stakes are only wattled to a height of 3 ft. 4 in.

above the sand to commence with, an equal height

being left for a second wattling when the sand has
accunuilated to the top of the first. The bnish-
wood fencing (cordons) is made with bundles of

picked brushwood, about 8 in. in diameter at the
bottom and 28 in. at least in height. These are

planted in fives {en quiiiconre), in two or three
rows as required, and fixed about 1 ft. into the
ground.

The broom seed comes up before the pine seed.

Fig. 43.

—

Culbin Sands.

Arrest of driftiag sand by plantation of Scotch fir

wood, of 22i lb. each, are i-equired, but if the sur-

face is covered with marram grass only 300 faggots

are used.

The branches to form the faggot-s should not have
stems thicker than lin., and must have all the
leaves on them. Between the beginning of Novem-
ber and the end of March the branches for the
faggots should be cut at least twenty days before
they are used, and for the rest of the year at least

ten days.

Schlich's " Manual of Forestry " states that for

the reclamation of dunes in Gironde 1,000 faggots,

3 ft. in girth and 5 ft. long, of furze, broom,
heather or pine branches were used per acre for
covering the seed, furze faggots being preferred.
The branches are placed in rows with their lower
ends towards the sea, so that each succeeding row
of branches partly covei-s the preceding one like

slates on a roof. Spadefuls of .sand are thrown on
the covering branches at intervals of 2 ft.

Brushwood pr.itcct ion must be kept in place about
four years, and its maintenance is the chief work
during this period. In some cases it is found neces-
saiy to protect fresh sowings from the encroachment

and covers the sand surface with a growth of vege-

tation which is a more perfect protection than the

brushwood covering which first gave it shelter.

AVheu the pine plants have come up slowly under
the shelter of the broom, and have grown to a

certain size, they choke the broom plants which fii^sfc

prote^rted them. The broom plants being no longer

of any use, they are removed and used as brush-

wood for covering up newly sown areas.

After the pines have thus killed the broom no
further work is required except to clea.r out the
plantation in proportion to the growth, so as to

secure the healthiness of the remaining trees. The
produce of these thinnings, in conjunction with the
broom plants, is used as brushwood for covering
freshly planted areas.

(To he concluded.)

Cemetery Laying Out.—" Urban Surveyor " would
l,e glad to liear from any of his brother surveyors wlio
have had the laying out of a cemetery (.including chapel
and lodtre. &c.) for an urban population of from 5,000

to 15,000. Communications should be addressed c/n

The Editor.
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A Glossary of Road Terms.— II.

B3' H. PERCY BOULNOIS, m.inijt.g.e., f.s.i., Member of the Advisory Committee of H.M. Roiul Board.

[In the Introduction which preceded the first instalment of this "Glossary," and was given in "The
Surveyor" o-f October 24th, p. 621, the Compiler asked that readers would assist by making suggestions
for amendments or additions. We should cordially welcome any that may be sent to us for publication.
ED. SURVEYOR,]

Gabbro.—The trade uaiiie of a group of road-

making rocks, as settled by the Engineering

Standards Committee.
G.vNGER.—The foreman of a gang of labourers.

Gangmaster.—On© who hires a gang of men to

jjerform some specified work.

Gangway.—A t«mporaiy bridge or access usually

constiiicted of wooden planks.

Gantry.—See " Gauntry."
Garbage.—A word sometimes applied to house

refuse.

Gas Tar.—The tar which condenses in the pipes,

&c., when gas is distilled from coal.

Gauge.— A standard of measure. The term
'gauge" has been adopted by the Engi-

neering Standards Committee to designate

the standard group of sizes into which broken

stone has been divided, and the term '' size
"

has been adopted for the sub-division of the
' gauge.'

Gauging.—The act of measuring or dividing into

sizes.

Gault.—A stiff marl or calcareous clay.

Gauntry.—Sometimes spelt " Gantry." A species

of crane or hoist.

Gelatinous.—Resembling jelly ; viscous.

Glutinous. — Viscous, viscid, tenacious, resem-

bling glue.

Glutrin.—The trade name of a material for

binding in carriageways.

Grab.—A description of dredger or machine for

removing soils.

Grade. — Sometimes used insteawi of the word
"gauge.''

Grade Line.—Sometimes used to describe the line

of gradient.

Gradient.—The longitudinal degree of slope, in-

clination, or fall of a road. Sometimes
wrongly called the " grade."

Grading.—A temi used to indicate the shaping

of a road when under construction. Also

used to describe the sorting of materials

according to their sizes.

Graduate.— '' To prejjare gradually; to temper or

modify by degrees.
''

Grafting Tool.—A sharp, narrow spade used for

digging clay.

Grain.—The veins or fibres of wood, &c.

Gramme.—The French standard unit of weight =

15-4325 grains Troy.

Granite.—The trade name of a group of road-

making rocks, as settled by the Engineering
Standards Committee. Used also as one of

the rocks coming under the group.

Gkanolite.—The trade name of an artificial stone.

Granomac. — The trade name of a bituminous
macadam.

Granophyre. — Comes under the trade name of
" Porphyry,'' as settled by the Engineering
Standards Committee.

Grant-in-aid Roads.—Certain district roads,

towards the maint>enance of which county
councils make grants to district councils.

Granular. — " Consisting of, or resembling,

granules or grains."

Granulite. — Comes under the trade name of
" granite," as settled by the Engineering
Standards Committee.

Grating.—A frame of iron bars covering a gully

or other opening ; sometimes also called a
' grid " or '' grate."

Gravel.—Small stones or fragments of stone, or
small pebbles, generally much water-worn,
often intermixed with sand, clay, loam, &c.

This material is generally known as river-

gravel or pit-gravel. The Engineering Stan-
dards Committee have not yet dealt with it.

Greasy. —'Used to describe the surface of a
carriageway when under certain climatic
conditions it becomes slippery.

Greedy.—Used to describe a stone or other siib-

stanoe which imbibes a large quantity of
bituminous liquid. For instance, a limestone
may be described as '' greedy of tar."

Gkeen.—Fi-esh or new.
Green Oil.—See "Anthracene."
Greenstone. — Comes under the trade name of

" Basalt," as settled by the Engineering Sta)i-

dards Committee.
Grey Royal.—The trade name of a special granite

sett.

Greywacke. — Comes under the trade name of
" Grit," as settled by the Engineering Stan-
dards Committee.

Grid.—See " Grating."
Grip.—A cutting or trench provided at the side

of the road to drain off the surface water.
Sometimes called a side grip. Also used to
describe the " hold " of a horse's hoof on a
carriageway.

Gripmac.—The trade name given to a manhole
cover which, it is claimed, retains the road
surface against the frame.

Gurr.—The trade name of a group of road-making
rocks, as settled by the Engineering Standards
Committee; sand or gravel of rough but
small, hard particles, used for "gritting " or
" sanding " the surface of a carriageway.

Grout.—Or Grouting. As a verb this word is used
to designate the act of filling either joints or
interstices with a bituminous or cementitious
mixture. As a noun it is used to describe
the mixture or material used for the purpcse
of grouting.

Growing Soil.—Sometimes used to designate the
actual soil of a foundation.

Grub.—Or Grub Up. To dig up by the roots, or
root out by digging.

Guide Post.—See " Signpost."
Gully.—An opening in the channel or water

table at the side of a carriageway to take the
surface water. [A gully is really a channel,
and it should be called " gully hole," or
".gully pit."]

Gummy.—See " Viscous."
Gunter's Chain.—A measuring chain of 100 links

of 792 in. each = 66 ft. in length.
Gutter.—See " Channel."
Guy.—A rope used to steady a shear legs or other

similar erection.

Hacking.—See 'Scarifying."
Haft.—A handle.
Ha-Ha.—A sunk fence or ditch.

Hahnite.—The trade name of a dust palliative.

Hairpin.—A tei-m used to designate a very sharp
and complete turning (like the head of a hair-
pin) in a road.

Halt.—A stopping place or station on a light rail-

way.
Hand Broken.—Stone broken by hand with a

hammer.



664 THE SURVEYOR AND MUNICIPAL October 31, 191.J

Hand Pitched.—A t<>rm used to designate a foun-

dation, or bottom course, of a carriageway

consti-ucted of large stones, placed carefully

by band.
Handspike.—A bar of wood used as a lever.

Hanging Road.— A road witli a crcssfall from

one side to tbc other, and not higher in the

centre.

Haudcoee.—Materials, such as brickbats, clinker,

rubbish, &c., used for the bottom course or

foundation of a carriageway.

Hardwood.—A generic term for a wood that can

be used for paving without any previous

treatment, to distinguish it from softwood.

Harsh.—A temi sometimes employed to designate

a rough and hard surface of a carriageway.

Haunches.—The sides or flanks of a carriageway ;

sometimes also called "quarters."

Hectare,—A French measure containing 2'4711

acres.

Heel.—A term applied to that part of a fout-

walk which is furthest from the kerb.

Herring Bone.—A term applied to a method of

paving obliquely to the left and right alter-

nately.

Highway.—A generic term to include the whole

road between the hedges or walls. " A
public road, a way open to all passengers."

Hogback.—A convex hill, similar in shape to the

back of a hog.

Hogging.—A name sometimes given to a red

marly gravel, used as a binder.

Holding.—A tenure.

Homogeneous.—"Of the same kind or nature;

.consisting of similar parts, or of elements of

the like nature.'

Hopper.—A funnel or receptacle.

Hornblende Schist.—Coiiung under the trade

name of " Horufels," as settled by the Engi-

neering Standards Committee.

HoKNFELS.—The trade nam© of a group of road-

making rocks, as settled by the Engineering

Standards Committee.
HoRNSTONE.—Coming under the trade name of

" Hornfels," as settled by the Engineering

Standards Committee.
Humid. — Moist, damp, containing sensible

moisture, wet or watery, consisting of water

or vapour.

Hummock.—A rounded hill or small hillo'-k.

Hygroscopic.—Having the property of imbibing

moisture from the atmosphere.

Imbricate,—To overlap. Sometimes used to desig-

nate the overlajDping of the finished surface

of a carriageway so as to prevent an edge

being left.

Immerse.—To plunge or dip anything into a liquid

so that it is completely submerged.
Immobile.—Incapable of being moved.
Impalpable.—Incapable of being felt by touch,

such as very finely-ground cement.

Impenetrable.—Incapable of being penetrated.

Impermeable. — Not permitting the passage of a

fluid ; waterproof.

Impervious. — Sometimes used instead of " im-
permeable.

''

Imponderable.—Without weight.

Impregnate.—To infuse or saturate. Creosote, for

instance, is infused into soft-wood paving
blocks.

Inadherent.—The state or quality of not being
capable of adhering.

Incline.—An ascent or descent.

Incorporate.—To mix or blend.

Incranate.—To make thicker.

Indentation.—A depression sometimes applied to

the track or hollowing made by a wheel.

Indissoluble.—Incapable of being dissolved.

Indivisible.—Not capable of being divided.

Indurate.—To make hard.

Inert.- Sluggish, inactive.

Infiltration.—Slow penetration of moisture.

In Situ,—The exact place, or on the spot.

Insoluble,—See '' Indissoluble,"

Instable,—Liable to give way; changeable,

Interattrition.—Used to designate the move-

ment of the stones composing a carriageway

amongst themselves, due to the movement
set up by the traffic, thus causing an attrition

or grinding action among the stones.

Interstice, — A space intervening between one

body and another, othenvise in close con-

nection. The word "' interstices ' is used to

describe the voids or spaces between the

broken stones of a camageway, &:c.

Invert.—An arch reversed or turned upside

down.
Ironstone. — Coming under the trade name of

"Limestone," as settled by the Engineering

Standards Committee,
Islet.—Sometimes used to designate a refuge or

place of safety for pedestrians on a carriage-

way.

Jakrah. — An Australian hardwood use<l for

paving.

Jodelite.—The trade name of a pi'eservative for

wood blocks.

JouR.NALs.—The ends of shafts of an engine resting

on bearings or enclosed by couplings.

Jumper. — A long iron chisel used for boring

holes in rocks.

Karri.—An Australian hardwood used for paving.

Keck,—To tip a cart or wagon. A " kecking
beam ' is used to back against when tipping.

Kennel.—The watercoui-se or gutter of a street.

See " Channel."
Kentish Rag.—A dark, tough limestone.

Keratophyre.—Coming under the trade name of
' Porphyiy, "' as settled by the Engineering
Standards Committee.

Kerb.—Sometimes spelt "'curb." The stone or

other material used at the sides of a carriage-

way to support the footway.

Keroselene. — A volatile hydrocarbon which
first passes over when petroleum, coal tar, &c.,

are distilled.

Kerosene.—A liquid hydi'ocarbon distilled from
coal, bitumen, petroleum, &c. closely related

to paraffin oil.

Kettle.—A pot or boiler in which bituminous
mixtures are heated.

Keyed,—Held together by a bond.
Kidney, — The name given to small, rounded,

water-worn boulders, formerly much used for

paving,

KiLOGR.\MME, — A French measure of weight =
35'27 ounces.

Kilometre, — A French measure of distance =
1093'6 lineal yards,

KiTON,—The trad© name of a bituminous binder.

Lagging, — The planks supporting the bricks,

concrete, &c., in tunnel work. Also the ncn-
conductive covering of boilers, steam pipes,

etc., to prevent radiation of heat.

Lamina,—Thin scales or layers,

Lamprophyre,—Coming under the trade name of
" Basalt," as settled by the Engineering
Standards Committee,

Landers, — Temporai-y troughs of wood for the
conveyance of water, sewage, Arc, during the
construction of works.

Lane,—A narrow way or passage between hedges,
walls, or buildings,

Laech,—A softwood much used for paving,
Larry,—A wagon, sometimes calletl a lorry.

Lateral,—" Pertaining or belonging to the side,

or " Proceeding from the side," such as

lateral branches, lateral roads, &c.

Latten,—A thin lath.
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Laundek.—See "Lauder."
L.VYER.—A word sometimes used instead of

'course" or "crust," &c.

Lay-out.—The planning or alignment of a net-

work of roads, &c.

Leat.—A treucli or couduit of wat^r to or from

a mill.

Lifting.—The act of raising the surface of a

can-iageway by pickaxes or by a scarifier ; also

called "chequering," "scarifying," "hack-

ing," " stocking."

Ligneous.—Made of wood.

Limestone.—The trade name of a group of road-

making rocks, as settled by the Engineering

Standards Committee.
LiTHOFALT.—The trade name of a compressed

paving block of an asphaltic or bituminous

composition.

LiTHOMAC.—The trade name of a special method

of mixing and laying an asphaltic macadam.
LiTKE.—A French measure of capacity = 6r02S

cub. in. «

Litter.—Sometimes used to designat-e dry rubbish

on roads.

Loam.—Native clay mixed with sand or lime, or

decayed vegetable and animal matter.

Longitudinal.—Lengthwise, as opposed to trans-

verse or across.

Lokrie.—A long open wagon. Sometimes spelt

' lorry."

Lyantine.—The trade name of a process of making
carriageways.

Macadam.-—A generic term vised to describe a

method of carriageway construction with

broken stone, gravel, &c., bound together with

smaller stone, gravel, &c., and water ; also used

to designate the broken stone or metal of which

a caiTiageway is formed. (The word is derived

from the name John Loudon Macadam, one

of the fii'st men since the days of the Romans
to construct roads on scientific lines).

Machine-breaker.—Sometimes used instead of

" stone-breaker " or " stone-crusher " to desig-

nate a machine for breaking stones.

Machine-ehoken.—Used to denote stone that has

been broken in a machine, and not by hand.

Magna.—The trade name of a special granite sett.

Main Roads.—A rather loose term, but now gene-

rally applied to roads maintained by county

councils.

Malm.—A rich soil resting on the upper green

sand.

Malm Brick.—A yellow sandy brick.

Manjak.—Pure bitumen.
Marbit.—The trade name of a bituminous binder

or dust palliative.

Marble.—Coming under the trade name of " lime-

stone," as set-tied by the Engineering Standards

Committee.
Marl.—Calcareous and argillaceous earth.

Mastic.—A generic term applied to anything

gummy or adhesive. (It is the name of an
Eastern gum.)

Mastic Asphalte.— A term applied to asphalte

melted and laid in an adhesive condition on

a carriageway or footway, as distinguished from
" compressed asphalte."

Matrix.—"That which encloses anything " (from

mater—mother). Used in road making to

designate the material which fills the voids,

and is sometimes called the " filler." One ter-

minology of this word gives it as follows :

" A
composition either to form a cushion or binding

material for the aggregate." (This term is

very loosely used, and requires revision.)

Mattress.—A term sometimes used to designate a

thin blanket or cushion of fine bituminous

material laid on the surface of a can-iageway.

Mature.—To ripen or make ready by process of

time. Tar-macadam is sometimes stored in

order to mature.

Maul.—A heavy wooden mallet used generally for

setting kerb.

Maund.—A basket.

Meaty.—A term sometimes used to designate a rich

mortar, concrete, or bituminous mixture.

Medium.— " Instrumentality of communication ;

agency of transmission." Sometimes rather

loosely used in road nomenclature to designate

a material used in conjunction with other

materials.

Mere.—A pool or lake.

Mesh.—The open space between the thrcHtls of a

sieve or screen.

Metal.—A tenn used to designate the broken stone

of which a cari-iageway is constructed.

Met.vlling.—Sometimes used instead of " metal,"

or generally to indicate the act of putting the

broken stone on the road.

Metre.—A French measure=3'l!81 lineal feet.

Mews.—A lane or alley in which stables arc

situated.

Mexphalte.—The trade name of a bituminous mix-

ture.

Microgranite. Coming under the trade name of
' Poi-phyrj'," as settled by the Engineering

Standards Committee.
Milligramme.—A French measure of weight = '0154

of a grain.

Millimetre.—A French measure of length = '03937

of an inch.

Mixer.—A machine for coating stone with tar, &c.

Molten Asphalte.—A thin term for " mastic

asphalte."

Momentum.—Mass multiplied by velocity in units

of distance.

Monkey.—The dropping weight of a pile driver,

or similar appliance.

Monolithic.—Formed of a single mass of stone.

Morass.—A swamp or niaish.

Mortar.—A mixture of lime and sand with water.

Mosaic.—A kind of inlaid work made with small

sections of stones.

Mould.—Fine, soft earth.

Mudstone.—Coming under the trade name of

"schist," as settled by the Engineering

Standai-ds Committee.
Mush.—A term applied to describe the mud on a

tar-treated road (probably derived from the

word " emulsion ").

Mushroomed.—A term sometimes used to describe

a wood pavement that has become raised owing

to insufficient allowance for lateral expansion.

Mylonite.—Coming under the trade name of

"Ilornfels, " as settled by the Engineering

Standards Committee.

Naphthalene.—A hydrocarbon formed dui'ing the

distillation of coal gas.

Near Side.—The left side.

Nonskid-Macrete.—The trade name of a pave-

ment.
NoNSLiP.—The trade name of an artificial flag or

paving stone.

NoRiTE. — Coming under the trade name of

"gabbro," as settled by the Engineering

Standards Committee.

Nozzle.—The orifice or outlet of a pipe or hose.

Nucleus.—The central mass about which matter is

collected; the stones of a concrete compose

the " nucleus.

"

Oblique.—"Slanting, not direct; aslant."

Obsolescence.—The state of becoming out of date

or obsolete.

Odometer.—An instrument for measuring distance.

Offset.—A perpendicular measured from a point

in a line in surveying.

Off Side.—The right side.

Ohl Process.—The trade name of a system of road

construction.

Oil.—A viscous liquid insoluble in water. There

are animal, vegetable and mineral oils, also

fixed, volatile and essential oils.
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Oil Tak, ur Water-gas Tar, is derived from car-

burettod water-gas plant. It contains a large

pvoportion of water whicli is difficult to

separate.

Oleaginous.—Having the qualities of oil.

OitDEiiLY Bin.—A receptacle at the side of a road

for the road-scaveuging materials ((/</<-

• Bin').
Outlet.—A means of egress, a place of exit, a vent.

Output.—The quantity of material, itc, put out

or produced in a sj>ecified time.

Packing.—A term used to designate the foundation

of a carriageway constructed of stones which
are hand-packed or pitched.

Paddles.—The anus in a mixing machine which
stir and mix the materials.

Palliative.--" That which mitigates, alleviat-es or

abates." The term is applied to certain dust-

layers which only last a short time.

Parapet.---The side wall of a bridge or embank-
ment: sometimes applied to the footwalk, espe-

cially in the North of England.
Parbuckle.—A method of levering objec'ts into

trenches with a rope.

Patch.—" To mend hastily." The term is applied

as a verb to denote the repairing of a car-

riageway by small instalments, as opposed to

"resurfacing." As a noun it is applied to

small worn portions of a carriageway.

Path.- -A track trodden by feet (Gr. jjufas. a

trodden way) ; heuc« the word footpath, foot-

way, pathwaj', pavement, &c.

Patrol Maintenance.— A term used to designate
the constant supervision and consequent repair

of a road.

Pave.—To make a hard, level surface with bricks,

stoness or wood blocks (from parin, to beat cr

ram).
Pavement.—The footway, and a-lso used to descriljo

the finished paving of a carriageway.
Paving.- -The pavement so made, or the act of

doing the work.
Paving Setts.—Stone blocks used for paving car-

riageways.

Pavior.—One who lays the pavement. The word
is also used to designate the slab or brick used
for paving.

Pebble.—A small stone worn and rounded by the
action of water.

Pedestrian.—A foot passenger.
Pedometer.—A pocket instrument for measuring

the distance walked.
Pegmatite.—Coming under the trade name of

' Granite," as settled by the Engineering
Standards Committee.

Penetration Method.—Sometimes used to desci-ibe

the method of constructing roads under the
more familiar term of " gi'outing." Also used
to describe a method of testing bituminous
materials suitable for road making.

Penetrometer.—A machine for detenniuing the
penetration of pitches and bitiiminous mat-e-

rials.

Percussion Test.—A test of pitch, &c., by drop-
ping a small monkey from a fi.xed height.

Perfecta.—The trade name of an artificial flag or
stone.

PiSRMEABLE.—That wliicli admits the passage of

water or other fluids.

Pervious.—Capable of being penetrated by water
or other fluids.

Petroleum Pitch.—The residuum from the distilla-

tion of petroleum oil.

Petrology.—The scientific study of rocks and
stones.

Phenols.—A name given to a group of oils similar
to carbolic acid.

Phili.ipin.—The trade name of a method of car-
riageway construction.

Phillite.—Coming under the trade name of
" Schist," as settled by the Engineering
Standards Committee.

Pick. — Or Pickaxe. An instrument used lor

breaking up the surface of roads by hand
labour.

Pi.nning.—Sometimes used to denote the act of

making a road foundation with stones set by
hand.

Pitch.—The residue of tar, itc, after heating to

drive ofi^ all volatile matters.

Pitch.—Sometimes used to denote the crossfall or

contour of a carriageway.
Pitch Grouting (Single).—A single layer of " mac-

adam " grouted with a bituminous mi.^ture.

Pitch Grouting (Double).—Two separate coats or
layers of " macadanr," each separately grouted
with a bituminous mixture.

Pitching.— Sometimes used to designate the act of

paving.
PiTcnMAC.—The trade name of a bituminous binder

or filler.

Pit Flints.—Flints taken from pits.

Pix Process.—The trade name of a method of car-

riageway construction.

Plascom.—The trade name of a bitirtuinous binder
or filler.

Plastic.—Capable of being moulded.
Plate-shaped.—A term sometimes applied to flaky

stones.

Pliable.—Easily bent without rupture.
Poachy.—Wet and soft ; generally applied to a wet

soil or a mai^sh.

Pockets.—Receptacles; the term is sonictimcs

applied to depressions in the surface of

a carriageway.

PocKY.—Pitted, or showing pustules on the
surface.

Polygon.—A plane figure of more than four

sides.

Pond.—A collection of water smaller than a lake.

Pool.—A collection of water smaller than a pond.

Porous.—Having pores or minute openings or

interstices. The quality of easily passing air

or water through the substance.

PoiiPHYRiTE.—Coming under the trade name of

'Porphyry,' as settled by the Engineering
Standards Committee.

Porphyry.- The trade name given to a group of

road-making rocks, as settled by the Engi-
neering Standards Committee.

Potholes.—Cup-like depressions in the surface

of a carriageway.
Poudrette.—Very fine powdered material.

Power Vehicle.—Or power van. A vehicle

driven by mechanical means.

Pressure Distributor.—A term applied to a
machine which distributes tar, &c., on a road,

to distinguish it from a '' gravity distributor."

Prise.— -To force up or open by means of a lever.

Producer Tar.—Obtained from certain types of

gas-producer plant which yield tar ; not very
suitable for readwork.

Profile.—An outline or contour of the face of

an34.hing.

Promenade.—''A walk for jjleasure or show."
Really a place for walking, but now generally

applied to broad roads or avenues, and to

walks or drives at seaside resorts.

Protection Coating.—A term sometimes used to

designate the top-dressing or coat of the
surface of the carriageway.

Puddle.—A small collection of dirty water ; clay

or earth tempered with water and thoroughly
worked up into a plastic condition.

PuG-MiLL.—A machine for mixing clay, mortar,
&c.

Pulvecide.—The trade name of a dust palliative.

Pulverise.—To reduce to a fine powder by beat-
ing or grinding.

Pun.—To ram or beat earth, itc, into place.
Punner.—A rammer or beater.

Put-log.—A shoi-t piece of timber used to carry
the floor of a scaffold.



October 31. 1013. AND COUNTY ENGINEER. 667

Pyktonon.—The trade name of a bituminous

compound.
(To be continued.)

Erkatum.

Chain.—lu the definition of this word on p. 623

of The Surveyor of October 24t.b the last

word ("units'') should read 'links.
"

EXPERIMENTAL ROADS IN SHEFFIELD.

CITY HIGHWAY SURVEYOR'S REPORT.

Accompanying the late.^t annual report of the sur-

veyor of highways and deputy city surveyor, Mr.

W. J. Hadfield—some extracts from which appeared

in our last issue—is an interesting statement with

regard to some of the experiments which are being

made in Sheffield with certain new methods of road-

making. The. chief object of these exiieriments are:

(1) To discover a method of surfacing a road at a

cost less than that of paving, but with a material

more durable and in less frequent need of repair

than tar-macadam : (2) in cases where the gradients

are too steep for a smootli surface to find some form
of surfacing less dusty or muddy than water-bound
macadam, and more permanent, yet not so expen-
sive in the first instance as paving.
Mr. Hadfield observes with regard to the first

point the most promising method (and one which has
been largely adopted elsewhere) seems to be the

grouting of the road metal with some bituminous
material. He deals with the several cases as fol-

lows:

—

BHOOKHILL.

In November, 1910. an area of 1,370 sq. yds. was
covered with granite macadam, grouted with a bitu-

minous mixture. The work was done partly by con-
tract, and the cost, including the macadam supplied
by the corporation, was approximately £300, or
4s. 5d. per square yard, as compared with 2s. 6d.,

the cost of tar-macadam laid under similar circum-
stances. An adjoining length of carriageway was
covered at the same time with tar-macadam laid by
corporation workmen in the ordinarj' way, so that as
the years progress there will be a good opportunity
of observing the wear of these materials under
similar conditions.

There is no doulit the contractors for this work
(though a fixed price was agreed upon, and they
would have to bear the extra expense) used far too
much grouting material ; possibly as the system was
new and experience limited, they were unable to

make a satisfactory finish with a smaller quantity.
One result was that during the summer of 1911 com-
plaints arose with regard to the sticky condition of

the surface of this road, but this trovtble has since
disappeared. The road is now in fair condition, and
has apparently still a long Life before it, though
the surface is inferior to that of the adjoining tar-
macadam.
The cost of repairs since completion has been less

than Id. per super, yard per annum.
The vehicles passing over this street average 845

per day, of which all but 12 per cent are horse-
drawn.

CAHLTSLE-STREET.

A strip of grouted macadam, about 11 ft. wide (area
2,542 super, yds.), has been laid from Newhall-road
to Carwood-road, the principal idea here being to
provide a section of roadway along which the enor-
mous weights carried over this .street could be con-
veyed without the crushing effect which had so
seriously damaged the granite paving. The margins
of the roadway are still granite-paved. Numerous
heavy loads (up to 100 tons on four wheels) have
passed over the macadam without any special
damage haying been occasioned, but as about hslf
the exceptionally heavy-horse vehicles, of which
there is an average of nearly 700 daily, choose this
strip of the road to travel over, the ordinary wear
and tear has been great.
The original cost (including foundation) was about

6s. 6d. per super, yard, and the cost of subsequent
repairs may be taken at about lOd. per super, yard
per annum. It is not considered that sufficient time

has yet elapsed to enable a final opinion t(i lie formed
upon this experiment.

HANOVER-STRBBT.

An area of 4,030 super, yds. was covered with

broken granite and grouted with a bituminous mix-
ture in July, 1910, at a cost of 2s. 6d. per super, yard.
This street is subject to a good deal of quick-moving
traffic carried on narrow steel tyres, the thickness
of metal was less than in the other cases, and the

grouting has not appeared to be strong euoush to

resist the concussion which occurs. During the

current year it has been necessary to apply a top

coat to portions of tliis street, and small-gauge tar-

macadam has been \ised for the purpose.
The cost of repairs can be gauged more accurately

at the end of another year, or possibly two more
years. So far the average has been 5id. per square
yard per annum, including the new topping. The
average traffic is nearly 700 vehicles daily, of which
about 80 per cent are horse-drawn.

MANCHESIER-ROAD.

About 2,345 super, yds. of granite macadam grouted
with the same mixture as that for Hanover-street
were laid in May. 1910, between Vernon-terrace and
a point near Lydgate-lane. This length has been
sprayed and gravelled each year, and up to the
present time (September, 1913) remains in excellent
condiition.

The original cost was 3s. 6d. per super, yard, and
the cost of maintenance has since been £115, or less

than 4d. per super, yard per annum. The road has
an average traffic of 532 vehicles, of which 54 per
cent are motors. The average cost per super, yard
per anniun for the ten years ended March 25, 1910.

was 10-6d.

ST. maey's-road.

The original intention was to obtain a loan of £5,.380

for paving this road (area 6,767 super, yds.) with
granite. It was, however, pointed out to the High-
way Committee that if granite was laid there would
undoubtedly be an outcry on account of the noise,

and it was suggested that tar-macadam should be
used instead. Had granite paving been laid, the
annual charges for service of debt would have
amounted to £418 or 14.8d. per super, yard. The
estimated first cost of tar-macadam was £1,070, so

that if this material with ordinary repairs could be
made to last for a period of five or six years in this

heavily-trafficked road, it was clear that no financial

loss coidd ensue as compared with the annual cost

of paving. The committee decided to lay tar-mac-
adam, but an area of 2,353 super, yds. was eventually
grouted with bitumen, which increased the first cost

to £1,171.

On March 25th last the work had been done about
three years, and in addition to the original cost of

£1,171, a sum of £284 had been spent in repairs, total

£1,455, including both the tar-macadam and the sec-

tion grouted with bitumen. The first cost worked out
at about 3s. 6d. per super, yard (including new foun-
dations for part of the road and the bituminous
grouting), and the repairs have amounted to less

than 3Jd. per super, yard per annum.
There is an average daily traffic of 570 vehicles,

about 90 per cent of which are horse-drawn. A large
proportion of the vehicles are railway drays, and
probably there has been no more valuable paving
experiment than this in Sheffield. The part of the
road which has given most trouble has been the
grouted part, and it is intended next year to put a
new topping on this section. So far nothing has
transpired to alter the opinion expressed to the com-
mittee that by laying tar-macadam it woidd be pos-
sible to obtain a much quieter road, a more economi-
cal road, and one more convenient for the heavy
horse traffic which passes along this thoroughfare.

EXPERIMENTS IN CHESTEKFIELr-ROAD.

Experiments dealing with the second question have
consisted of the application of special binding solu-
tions when renewing water-bound macadam roads.
In particular, several lengths of Chesterfield-road
have been dealt with in this way with considerable
success. In one section of the road—namely from
Beeton-road to a point near Derbyshire-lane—an area
of about 1,540 super, yds. of granite macadam,
grouted with a mixture of limestone chips and
silica, was laid between May and July. 1910. at a
cost of 3s. per square yard. This coating had worn
out, and complete renewal was effected in March
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and April of the current year, at a further cost of

3s. 4d. per super, yard.

Probably the first coat had been allowed to remain

longer than ought to have been the case. It would

have been better if it had been taken up in the

autumn of last year, as after that time it could

certainly not be regarded as in efficient condition.

On this basis the life of the material would have

been, say, 2i years, and the average cost Is. 4d. per

square yard per annum. The cost of repairing the

waterbound macadam had previously averaged

Is. lid. per square yard per annum. This is on a

gradient varying from 1 in 16 to 1 in 20, tramways
being laid along the centre of the road.

The average daily number of vehicles (exclviding

tramcars) is 834, of which 80 per cent are horse-

drawn. The margins are just wide enough for the

passage of one line of vehicles, which means that

practically all the heavy vehicular traffic runs in

regular tracks, the result being most destructive.

But for the severe gradient the committee would
long ago have been recommended to put down paving,
and this may eventually have to be done.
Although the treatment of this length of road must

st'll be regarded as experimental, there need be no
hesitation in saying now that, apart from any finan-

cial advantage, the inconvenience caused to the
public by the frequent repair of the old water-bound
road is halved, beyond which the fact must be taken
into consideration that during dry weather there is

less dust, and in wet weather much less mud, than
was formerly the case. In considering the foregoing
it should be borne in mind that sufficient time has
not yet elapsed for definite conclusions to be formed
upon the results of these experiments. It would
nave been better to wait another year, or possibly
two years, and the report is only made at the present
moment in response to repeated requests.

ROAD UPKEEP IN GODSTONE RURAL DISTRICT.

In his annual report Mr. George E. Crowther, engi-
neer and surveyor of highways to the Godstone Rural
District Council, states that his estimates for the year
ending March 31st next amount to £13,663, made up
as follows: Estimated cost of tar-washing, £3,450; a
penny rate for improvements, £634 ; provision for
manual labour for maintenance only, excluding re-
pairs to roads, and quarrying stone, £1,521 ; resurfacing
with tar-macadam, £976; supply of materials and
repairs to highways generally, £7,082.
The assessable value of the district for rating pur-

poses at January 13th last was £152,227, and the pro-
posed expenditure will necessitate a highway rate of
Is. 8id. in the £, being l^d. in the £ less than the
current year.

In compiling the estimates Mr. Crowther has given
careful attention to the question of workmen's wages,
and expresses the view that the time has arrived when
certain increases should be made. The cost of living,
he points out, has considerably increased of late years,
and in some cases the men are underpaid. The" total
money value of the increases he proposes will repre-
sent about £200 per annum, but the highway rate
would not be affected as Mr. Crowther has been able
to make reductions in other directions. In any case,
he observes, the cost would in future be covered by
the increasing assessable value of the district.
The surveyor says he considers that the present

decrease of expenditure is largely due to tar-washing.
This treatment, he thinks, undoubtedly preserves the
road surfaces, and he has. arranged still further to
increase the area to be covered by 16.400 super, yds.
"I think, however," he says, "that in time the' ex-
pense may be reduced by converting the surfaces into
some form of asphalt coating. At present we are usiug
only granite tar-macadam and Kentish ragstone tar-
macadam. Both these forms of construction need
sealing with tar each year to ensure preservation ; but
I th-nk the tendency to-day is toward the use of
asphalt for surface wear, with possibly an undercoat
of tar-macadam. Whatever is done in the way of
surface reconstruction, success can only be ensured
by giving special consideration to the foundation of
the road first, and more particularly to the sides. The
strength of a road lies, in my opinion, in the solidity
of its abutments."

IMr. Crowther recalls that two years ago he advocated
the use of tar-macadam for resurfacing in Godstone.
A number of roads have since been treated with this
material, reducing the cost of maintenance to a trifle

in comparison with previous years, and he has pro-

vided for further extensions of the system.

Generally speaking, the roads of the district have
carried the traffic very well, and from present indica-

tions Mr. Crowther does not anticipate any further

increase in the highway rate. But many of the third-

class by-roads in the parishes of Crowhurst, Tand-
ridge, Limpsfield, Oxted and Lingfield are showing
signs of considerable wear, dvie chiefly to the number
of commercial motor vans which ply between London
and the numerous scattered country residences in this

district. The roads are very narrow, and in many
cases there is not sufficient room for two vehicbs to

pass. Owing to the absence of proper foundations

and to the weakness of the sides, and to the use of

local sandstone for repairs, it is impossible to keep
the surfaces in good condition, and Mr. Crowther is

afraid that in the near future the maintenance of this

class of road will constitute a heavy burden upon the

local taxpayer.
Nearly 16 out of the 206 or so miles of roads in the

district are main roads maintained by the district

council at the expense of the county council, and it

appears that during the year under review the traffic

on these increased to such an extent that the autho-

rised expenditure was exceeded by no less a sum than
£1,557. Commenting on this Mr. Crowther says: "The
time is evidently not far distant when the present

obsolete system of repairs by means of water-bound
macadam must be discontinued in favour of bitu-

minous or other methods of resurfacing if the roads

are to compare to any favourable extent with those

in the surrounding districts and counties." He shows
that although the expenditure in the district is in-

creasing, it is not doing so to any greater extent than
in the adjoining rural districts, which are all suffering

from the effects of the revolutionised conditions of

traffic.

In the Guildford rural district the total cost per

square yard per annum for maintenance and repairs.

including tar-washing and 5 per cent establishment
charges, was, for the twelve months 1912-13, 10"49d..

that in other districts being: Reigate, 7-65d. ; Croydon,
7-22d.; Farnham, 6-32d. ; Hambledon, 6-32d.; Epsom,
559d.; Dorking, 3'77d. The figure for Godstone was
6-73d.

PARIS IMPROVEMENT SCHEME.

SEINE PREFECT'S STRIKING PROPOSALS.

M. Delanney, Prefect of the Seine, has elaborated
a scheme for the enlargement and development of

Paris which, the Times correspondent in that city

points out, would involve almost as great changes
as did the famous renovation of the city by Baron
Haussmann under the Second Empire. M. Delanney's
scheme proposes to extend the limits of the capital
so as to include all the suburbs which cluster round
the circuit of the fortifications, and thus to create a
"Greater Paris" over six times as large as the pre-

sent city.

The gist of the scheme is to provide more light and
air for the overcrowded population. Paris is inhabited
by 148 persons to an acre compared with 64 in London,
and of all the great cities in the world it is the worst
provided with urban parks and open spaces. There
is no park of any size within the fortifications, and
the smaller squares and gardens are few and far

between. The largest green patch on the map of Paris
is the cemetery of Pere Lachaise. M. Delanney finds

the means of obtaining new open spaces in the centre
of Paris by the removal of public buildings—such a:-

barracks, hospitals and markets—to the outskirts of

the city. Their place is to be taken by public gardens,
and a large part of the present site of the fortifications

is to be laid out in the same way. He advocates the
application, so far as is possible, of the rule that a
house should not be higher than the breadth of the
street in front or of the courtyard behind it, and pro-
vision is made in the scheme for widening 225 miles
of existing roads, and for the creation of 50 miles
of new ones.
M. Delanney suggests that the Government should

surrender to the municipality the inner ring of forts

which lie round Paris, and that these, with the large
areas of land round them, should be reserved as public
pleasure grounds. He proposes that, besides these
enclosures, two immense new parks should be created,

one to the north and one to the south of Paris, of a

total area of about 650 acres. Paris would thus be
surrounded by an almost continuous chain of park
and garden.
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Notes on the Standard Apparatus and Method for

Measuring the Amount and Character of

Atmospheric Pollution.

Specially written for The Surveyor by JOHN B. C. KERSHAW.

Observations with the standard apparatus and
method of measuring the soot and dust fall of towns
and cities (which were fully described in an article

by the present writer published in the issue of The
Surveyor and Municipal and County Engineer for

March 14, 1913) are to be connnenced this luonth in the

following sixteen towns and cities: London, Hamburg,
Birmingham, Glasgow, Liverpool. Manchester, Leeds,
Bradford. Crewe, Exeter, Hull, Malvern, Leicester,

Newcastle, Plymouth and York. -Vs Hamburg has
agreed to adopt the standard form of apparatus and
method of collection it is hoped that other German
towns and cities will follow its lead, and that all tlie

European records of atmospheric pollution, wherover
obtained, may, in time, be based upon one uniform
method of collection and examination.
The Department of Industrial Research iu the

issued by the Central Committee for exposure of the
gauge, and for the chemical examination of the col-
lected water and solid matter are given below. The
standard soot and dust gauge was fully described and
illustrated in the issue of The Surveyor already re-
ferred to, and it is only necessary to state here, for
the benefit of those who did not read the earlier article,
that the chief feature of the gauge is an enamelled-iron
funnel, with a superficial area of 4 sq. ft.

The gauges are to be placed, if possible, on the
ground level, in open spaces free from abnormal dust.
The bottles containing the wat-er and deposit are to

be removed on the last day of each month, and are
to be replaced by thoroughly cleaned empty bottles.
Before removing the bottles the gauge vessel is to be
washed down with some of the collected water, a brash
and rubber squeegee of standard pattern being used

Cwrs
Air PoLLonoN in several Scottish Towns.
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University of Pittsburg has been engaged also for some
time past in an investigation of the smoke problem
in America, and it would be a fitting close to the
labours of the staff engaged in this research if they
could initiate a similar system of observation of the
soot and dust fall in the more important cities of the
U.S.A. The need for the adoption of a uniform system
of collecting and examining the character of atmo-
spheric pollution is proved clearly by the fact that all

the observations yet made in different towns and coun-
tries are worthless for comparative purpo.ses, since
each observer has used a different apparatus or
method, and has applied it under different conditions.
In order that all interested in the subject of atmo-

spheric pollution may be kept acquainted with the
work of the London committee, there will be published
from time to time in this journal notes recording the
progress made. The regulations which have been

to remove any adherent matter. The chemical analysis

of the water and deposit is to be made by a standard

method (details of which are given below), and a re-

port of the results obtained is to be sent monthly to

the offices of the Central Committee.
The bottles—properly labelled with the name and

number of the station and the period of collection

—

are to be kept standing in the laboratory for several

days, until the insoluble matter has completely settled.

The approximate volume of the water in litres should

be ascertained at the time of the receipt of the bottles.

The undissolved matter is separated by filtration,

the whole volume of collected Vi'ater being used for

this purpose.
The filtration is best effected in the following

manner:—
A syphon tube, provided with a glass tap or pinch-

cock on the longer limb, is inserted into the bottle
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to within about lin. of the bottom. The bottle should

stand at a height above the vessel in which the filtrate

is to be collected, sufficient for an easy and adjustable

discliarsre of the liquid. Tlie filtering medium which
has given the best results consists of a layer of pulped
filter paper or of asbestos pulp suitably disposed in

a Gooch crucible. The Gooch crucible should be fitted,

by means of an adapter, in the rubber stopper of a

ijraduated bottle of the same capacity as the station

bottle. The rubber stopper of the second bottle is also

provided with a tube leading to a vacuum pump. The
inter is prepared with the pulp in the usual manner,
and the filtration takes place under moderate suction.

Should the filter become clogged the pulp, together
with any solids collected upon it, may be removed to

a porcelain basin and kept for further treatment,
while a new filter is made from fresh pulp. After

the clear portion of the liquid has been filtered the
bottom turbid portion may be shaken up and syphoned
over into the Gooch crucible; the bottle is then washed
out with some of the filtrate. Any pulp left over or
previously removed is finally put on top of the solid

matter collected in the crucible. Should there be more
than one station bottle it is best to filter first the clear
liquid of all, and then the portions containing the
solids which have settled. The Gooch crucible, after

its contents have been washed with distilled water

the usual necessary precautions to ensure the absence

of carbon-dioxide (or carbonates) in solution.

The ammonia is determined by acidifying 1,000 c.c.

of the filtrate with dilute sulphuric acid, and after

concentrating the solution to 100 c.c, and making
strongly alkaline, distilling the residue into a

measured amount of N/10 acid. The excess of acid is

then determined by titration with N/10 alkali, and the

amount of ammonia present is calculated from the

acid which has been neutralised, and has thus dis-

appeared.
The lime is precipitated as calcium oxalate in

1,000 c.c. of the filtered water, as is weighed as calcium
oxide <CaO).
The alkalinity (or acidityt of the filtered water is

determined on the usual quantity by means of X/100.

Hydrochloric acid (or N/iOO sodium-hydrate solution)

using methyl orange as indicator. The acidity is to

be calculated as sulphuric acid, the alkalinity as

ammonia.
Eleven results for each monthlj- sample of the rain-

fall will in this way be determined, two of these repre-

senting the totals of the insoluble and dissolved

matter, and the remaining nine being the chief con-

stituents of the solid matter brought down with the

rain.

As an example of the results obtained with this

Table I.

AvEBAGE Air Pulhtion i.\ Twe.ntv-oxe Scottish Towxs for the Winter Months of 1910-1011 (Ftfe).

Mean popiiLitiou
1901-11.

Cwts. per acre per annum.
Tons

Town.
Hineral
matter.

Carbonaceous
matter.

Hydro-carbons. Total.

per sq. mile
per annum.

Bo'ness
Inverness ...

10,086
22,645

1-35

1-3S

31
1-31

•09

-27 2-96
72

94

Stirling 19,801 2-52
2-50

5-02 160

Rntherglen
Ayr

21,.502 3-3 1

2-68
284
4-35

56 1.-71

7 2S
203
233

Alierdeen ...

Port Glasgow
Polloksliaws
Clydebank
Greenock ...

Dundee

1.5S,29:i

17,303

12,037
29,224
72,025
163.994

4-7S
6-55

5o2
5-78

5-80

6-17

4-So

2-9J

4-Ul
4-49

5-08

5-53

-24

-58

-62

-97

82
-20

987
U;-03

lU-15

11-22

11-70

11-90

315
3-0
3^5
359
374
381

Paisley

Hamilton ...

Airdrie

Govan

81,92 I

35,709
23,338
85,969

5-91

S»-25

8-61

7-65

7-26

4 37
4-81

6-69

62
-60

-93

-65

13-79

14-22

14-35

14 99

441
455
459
480

Perth 34,923 3-58 13-34 -S9 17-31 554

Motherwell
Partick
Falkirk

35,761

60,573
3 J,424

11-47

11-37

12-99

6 83
6-98

5-77

-97

1-19

-86

19-26

19-34

19-62

6IQ
625
627

Glasgow ...

Coatbridge
7*0,028

40,1S9

27-03

42-y6
13 oi
l.i-07

1-04

1-6-i

4161
60 59

1,330

1,939

and dried at 105 deg. Cent., is weighed; the gain in
weight equals the total insoluble matter. The crucible
is then placed in an extraction apparatus, and the
contents are extracted with carbon bi-sulphide. The
loss, after drying, represents the tarry matters. The
residue in the crucible is then ignited in a current of

air until all the carbonaceous matter is burned away.
The residue equals the ash, or mineral constituents
of the insoluble matter of the atmosphere.
In order to determine the amount of dissolved

matter, 250 c.c. of the filtrate are evaporated to dry-
ness on a water bath : the residue is then dried and
wei.shed. This gives the total dissolved solids.

The loss on gentle ignition gives the organic matter
soluble in water; the residue represents the soluble
inorganic matter.
For the determination of sulphates 1 litre of the

filtrate is concentrated, and acidified with hydrochloric
acid. The liquid is then boiled. Barium chloride is

added, and the precipitated barium sulphate is, at the
end of twelve hours, filtered oft, washed, dried and
weighed.
The chlorides are estimated by titration of 50 c.c. of

the filtrate vnth N/10 silver nitrate solution, taking

method of observation, the figures published on p. 463

of our issue of March 14th last may be referred to.

These showed a total fall of soot and dust in the

London area ranging from 195 tons per square mile per

annum at Sutton, in Surrey, to 650 tons per square
mile per annum in the centre of the City of London.
As a second example, the figures obtained by Chief-

inspector Fyfe in Scotland may now be quoted. These
are given in tabular form in Table 1, and in diagram-
matic form in Fig. 1. The method of collection used
by Inspector Fyfe—namely, shallow wooden boxes, 1 ft.

square in superficial area and 1 ft. deep—was, however,
less exact than that used for the London observations,

and it is quite possible that when the standard appa-

ratus and method is adopted in Scotland by other

towns and cities than Glasgow, somewhat different

results will be obtained.
It must be pointed out, also, that Inspector Fyfe's

observations extended only over the two mid-winter
months of the years 1910-1911, and that, owing to <he

greater amount of coal burned in winter, and to the

greater carelessness of stokers and furnacemen during

the long hours of darkness, both the smoke from
domestic and industrial chimneys is enormously in-
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creased at this period of the year. An average for Jie

whole year, calculated on the soot and dust fall of the

two winter months, is, therefore, misleading and in-

accurate.
The continuous records which will be obtained by

the standard apparatus and method will, of Course,

be free from this defect, and it will be of interest to

see how the soot and dust fall of Glasgow compares
with that of Manchester, Leeds, and other great

English centres of manufacturing industry, when the

first twelve months' period of observations lias been
completed, and the returns are all in the hands of the

Central Committee.
In concluding this account of the work that has

already been achieved, some extracts may be given
from the appeal for funds which has been issued le-

cently by the committee :
—

" The co-ordination of observations is the legitimate

work of a committee. The design of new apparatus
and methods for carrying out any particular inquiry
may properly be left to individual effort, but the
selection of a method for the special work of com-
parison, the specification of common conditions and
the co-ordination of the results are essentially matters
for co-operative action, and can only be carried out
by a representative body.
" The committee is now faced with the necessity for

finding funds to carry out the work which will devolve
upon it when the scheme of co-operation commences.
It is proposed that the several localities shall provide
their own apparatus, and also make the analyses of

the collected products ; but when that has been done
it will still be necessary for the Central Committee
to collect and arrange the records, and distribute the
information acquired to those who are interested in
the subject, and this involves a considerable amount
of secretarial work with its incidental expenses.
Further, a number of questions of detail will certainly
arise with regard to the apparatus used and the
methods of analysis, and these can only be answered
by means of experimental inquiry.
" The committee have no claim upon the funds of

any existing society, and that they should personally
bear the costs of the inquiry goes beyond the terms
of the resolution which appointed them. They there-
fore appeal to the public for funds, and especially for
annual subscriptions, in order that the work now set
on foot may be continued, and are confident that the
importance of trustworthy knowledge of the state of
the atmosphere as regards impurity justifies them in
making this appeal."
The author's thanks are due to Chief-inspector Fyfe,

of Glasgow, for permission to make use of the diagram
and table giving the results of the interesting observa-
tions made in Scotland. A full account of these
observations will be found in a paper contributed by
Chief-inspector Fyfe to the :Manchester Smoke Abate-
ment Conference of 1911.

London County Council Tramways Replying to a
question at Tuesday's meeting of the London County
Council, the vice-chairman of the Highways Com-
mittee stated that the question of the extension of
the Council's tramways to the Crystal Palace would
be dealt with by the committee when the matter of
tramway extensions generally came up for considera-
tion.

Whitechapel Tramways.—At a meeting of the
btepney Borough Council a letter was read
from the London County Council stating that, with
a view of relieving the present congestion of 'traffic
at the Whitechapel Hay Market, Aldgate they in-
tend to apply to Parliament for power to extend
the existing tramway terminus to a point near Mark-
lane Station.

Tar Spraying and Tar Macadam In Situ.—The
article bearing this title, by Jlr. Thomas Aitken
M.iNST.c.E., county surveyor, Cupar, Fife, which
appeared m The Sull^^:YOK of June 20th and 27th
has been published in pamphlet form, and will be for-
warded on receipt of postage (one penny), which should
be sent to the Manager, St. Bride's Press, Limited
24 Bride-lane, Fleet-street, London, E.C.

'

National Sign-post Fund.—The Automobile Asso-
ciation and Motor Umon appeal for a fund of £50 000
to be raised by public subscription, "to provide our
highways with an effective system of sign-posting."
The fund is to be administered by the . two bodies
named, who will open it with a contribution of £.5 000
Donations should be ?ent to the "National Sign-post
Fund," London and Joint Stock Bank, New Coventiv-
street, London.

QUERIES AND REPLIES.
W* cannot und«rtaJca to reply to any ^m«f vhich art not accom

panted by tht vyriter's TiaTna and addrtsa. Tliese art required aa t

guarantee of good faith, and not for publication. Skcuhe3 accom
mnying querits ihould l» made separate, on white paper, in plan
\ilack ink lintt. Letttring or figuret slululd l>< hold and plain.

898. Syphoning Water over Long Distances

—

"I'eginner" writes: In reply to the query set forth

by Mr. S. J. L. Vincent, assoc.m.inst.c.e., of Newbury
[tuE Si-RVEYOR, October 24th, p. 64S], point A is the

level at which I first get hold of the water

—

i.e., 530 ft.

above sea level. This, as shown in sketch (measuring
vertically), has to be lifted to a point 700 ft. above

sea level, which, measured over. the course the pipe
would have to be laid, is 2,500 ft., and from that point
to the reservoir where it is to empty it measures
3,0J0 ft., the level of reservoir being 458 ft. above sea
level. In other words, the outlet is 72 ft. lower than
the inlet at -\. I trust I have now made myself clear.

899. Sewage Disposal: Local Government Board
Requirements—Mr. James Scholefield, Leeds-road,
Birstall, near Leeds, writes : In reply to query by " Con-
stant Reader " re sewage disposal. Local Government
Board's requii-ements for determining the capacity of

a percolating filter [The Sueveyor, October 24th, p.
64s], the Local Government Board have, in order to

allow for the strength of the sewage to be treated,

adopted the divisions into " strong," " average " and
"weak" sewages recommended by the Royal Com-
mission on Sewage Bisposal. I ^Yould recommend
"Constant Reader" to Moore & Silcock's "Sanitary
Engineering," vol. 2, Sewage Disposal, p. 878, where
he will find a most convenient table for use in deter-
mining the capacity of a percolating filter for any of

the three classes of sewage as above described. The
table is based on data given in the Fifth Report of

the Royal Commission. With a preliminary treat-

ment of sewage, such as described by " Constant
Reader," the number of gallons per cubic yard of

coarse or medium filtering material is as follows—viz..

Strong sewage. Average sewage
Septic tanks, from 35 to 45 gaUs. 70 galls.

Precipitation tanks (continuous
fljw) 6o galls. 100 galls.

Precipitation tanks {quiescent} 100 galls. ISOgaUs.

These figures are taken from the table in " Moore &
Silcock." A further note as to filtering material is

also given—viz., " A filter may be regarded as coarse
if the material will not pass through a 1-in. sieve; as
medium if it will pass through a 1-in. sieve, but not
through a ^in. sieve."

Education of the Sanitary Engineer Mi. T. W. A.
Hayward, m.insi.c.e., f.s.i., borough engineer of
Battersea, will take the chair on Wednesday, Novem-
ber 5th, at a meeting of the Institute of Sanitary
Engineers, at which a paper on "The Education of the
Sanitary Engineer," by Mr. E. H. Blake, will be read
and discussed. The proceedings, which will take place
at Caxton Hall, Westminster, will open at 8 p.m.

Mechanical Stoking.—Glasgow Electricity Committee
having heard a report by their engineer, Mr. Lackie,
regarding a new type of stoker he saw largely used in
North America, which gets up steam very rapidly,
last week recommended acceptance of an offer by the
American Engineering Company to equip one pair of
boilers with these stokers at the price of £1,400, on the
understanding that if the stokers do not prove satis-
factory the company will remove them free of cost to
the corporation.

India's New Capital—Since the early part of the
year substantial progress, the Times reports, has been
made in Delhi in levelling areas for building, marking
out roads, and other work preliminary to the actual
construction of the new capital. Important sanitary
improvements are being carried out within the walls
of the present Delhi, and the Civil station towards the
Ridge has al.so engaged the attention of the sanitary
engineers, while the question of reclaiming the Bela
swamps in the vicinity of the Jumna river has been
under careful consideration.
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Some Aspects of the Road Question.*
By WILLIAM C'ALDEE, Mixsrcc. Chairman of the Cnunliv Knads Board ot Victoria.

In the Jevelopment of a young Country the huildiuK

of railways and roads is of paramount importance for

the transport of produce to market. Roads are the

secondary arteries to a country—secondary only to the

)-aihvay "systems to which they act as feeders. Tlie

.supposition that railways can take the place of roads

is erroneous. The cost of constructing and operating

railways is so great that many districts will still

remain to be served by roads, and even where rail-

ways already exist, increased railway traffic must l>e

accompanied by increased road traffic.

Tlie benefits of good roads to a country cau scarcely

be measured. Their monetary value in reducing the

cost of transport is but one aspect. This advantage

may be fairly estimated. Imt the value to the com-

inuiirtl life ofthe district cannot be reduced to figures

i;i>Ali> UOAMl) LE.iVi-Nd KODGEKS HOTKL, Gc.NVAH,

.MoRWELL Shire, to Inspect the Booi,arr.\

Foster Road, in the Rain.

iu pounds, shillings and pence, and possibly the

modern tendency of the sons and daughters of farmers

and out-back settlers to migrate to the cities is, in

.-some considerable measure, due to the need of better

means of intercommunication in country districts.

Without roads fit for travel during all seasons of the

year families are in a condition of isolation during

the winter months, their intercourse is limited, social

life impossible, and, considering the utter loneliness

to which they are subjected, it is not a cause for

wonder that the young people desert their homes for

the city with its attractions at the first opportunity.

The inore direct benefits of good roads are:—
(1) Increased loading capacity.

(,2) Faster and safer travel.

(3) Less wear and tear on horses, vehicles and oilier

eiiuipment, not to mention wearing apparel.

^4) The ability of the producer to cart produce to

the markets at any season of the year when he may
l)e able to comniaud the best prices, or when liis teams
are not otherwise employed on the usiuil work of the

farm.

The demand for better roads has always been in-

sistent, but during recent years it has become one of

the burning questions of the day, not iu this cormtry
alone, but throughout the civilised world, partly

because of the demand for a higher standard of road
construction to meet the needs of the new form of loco-

motion—self-propelled vehicles—and partly owing U)

the general expansion of all kinds of traffic. . . .

IHE DEMAND FOR BETTER RO.VDS.

While the same conditions ^vhich resulted in the
holding of road congresses in the Old World have been
experienced here, though in a lesser degree, there has
been, in addition, another reason for the bringing into

prominence of the road question iu Australia, and that
is, the need for roads to meet the expansion of settle-

ment due to the natural increase of population as
well as the increase due to immigration, and so long
as any portion of the State remains undeveloped, so

long will the cry Vie heard for more and better roads.

in the Old World tlie ever-increasing use of self-

* Paper read at
Gippsland, Victoria.

a Farmers' Convention, Bairnsdale.

propelled vehicles, bi4h for pleasure and business, has
mainly been the cause of a demand for roads with
surfaces sufficiently smooth and foundations suffi-

ciently strong to withstand the extra strain now
thrown upon them. The motor vehicle, for business
pni-poses, has passed the experimental stage, and its

use is bound to increase, even though it may cost

more to run per ton-mile than horse-drawn vehicles.

The modern demand foi speed, and the competition
of firms in up-to-date methods of transport, will cause
its use to increase, and in cities and towns it will as

surely .succeed horse transport as steam has super-

seded sailing ships for ocean-borne produce, though
the latter were much more economical to run.

In rural districts, however, it is unlikely that horses
will ever be wholly replaced by mechanical transport.

For cross-country work they will always be required,

and as the farmer has to keep a number for the ordi-

nary work of tlie farm, he will continue to use these
for the cartage of his farm i>roduce. The form of road
that may be suitable for horse traffic may not be the
liest for motor traction, and the problem set the engi-

neer of constructing roads suitable for both classes of

traffic is a difficult one.

Speaking generally, any gradient that can lie

ascended Ijy horse-drawn loads can be negotiated liy

motor vehicles, but the latter require a comparatively
smooth and even surface if the cost of wear and tear

on tyres and on the vehicles themselves is to be kept
within reasonable limits.

It is popularly believed that motors damage roads
to a greater extent than horse-drawn vehicles. While
this may be so in the case of badly maintained roads
with rough and uneven surfaces, it is not the case
H'ith a well-maintained road having a smooth and even
surface. It has been conclusively proved that on a

well-constructed road with a smooth surface motors
with pneumatic tyres cause practically no damage,
particularly if the road surface be sealed with some
form of bituminous binder, such as tar, bitumen or

asphaltic oil. Refiried coal tar, being the cheapest

KoAl) FROM LeONUATUA TO MlRBOO, MiKBOO SHIRE.

Showing luud fetlock deep on borse.s. Tills is the condition ot the

majority- of the roads in the hill country of Gippsland during the
mnter months (June to September).

of these, has been the most extensively used. Soft

tyres do harm only when the road materials are loose

or ravelled, but there should be no loose material on
road surfaces. When such is the case, metal, or other

load material, is not being used to the best advantage,

and waste is resulting both as regards the road mate-
rial and the furtlier waste due to wear and tear on
vehicles and horse-flesh.

Every person in the community is interested in

roads. They are the chief agents of our commercial
and social life. They are used by rich and poor aike,

and while the provision of good roads is so desirable

to all classes of road users, it is of vital importance
to the out-back settler and the pioneer. To them a

pas.-iable road is not merely a question of pleasure or

comfort, or the lessening of tlie amount of the tyre

bill, but a question of their living. It may mean to

them the difference between a comfortable living and
a struggling existence, and this is the class of men
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wlio need the greatest consideration and eneourage-

iuent. . . .

KOADS IN GIPPSLAND.
In many fertile districts in GippslanJ, wlieie settle-

ment has existed for twenty and even thirty years,

the settlers have still to be content with roads little

better than bush tracks, where in the dry season a

two-horse team can barely drag ^ ton of produce, and
freightage by bullock teams costs 2s. 6d. per ton-mile.

In the wet season the only practicable method of

transport is by the primitive sledge and pack-horse.

Others, even more unfortunately located, cannot pro-

fitably produce anything that cannot " walk off " their

farms to the market. Some of these settlers, though
but 10 miles distant from a railway town, are in a

worse position commercially than if they lived 20

miles from a market reasonably accessible by road.

It is not unreasonable to expect that, given a

moderately good road, the cost of transport to market
in such cases as mentioned would be reduced by half,

not to mention the saving of wear and tear of horses,

vehicles and harness, which is enormously affected by
dragging and straining over unnecessarily steep

gradients or through deep and tenacious mud. During
thewinter months young children desert the quagmires
designated roads, and toddle through wet grass and
scrub 3 or 4 miles to school. There are cases where
the wives of settlers have not been to a town for nine
and even twelve years. From these authentic in-

.stances it may be realised what a tax bad roads put
upon the settlers of some of our rural districts com-
mercially, socially and intellectually. In France,
which has a highly perfected and organised road
system, it is estimated by the Inspector-General of

Road from Williams to Radoneks Road,
MOEWELL ShIEE.

Thia ahows the only ineans of vehicular traffic pcssiKe to settlers.

Roads that the cost of transport by road is 4'65d. ptr
ton-mile. Mr. Logan Waller Page, director of the
United States Office of Public Roads, estimates the
prevailing cost of hauling over the public roads of

that country at 23 cents (nearly Is.) per ton-mile, the
average length of haul being 9-4 miles. He believes
that half this cost could be saved if the roads were
made as good as the best European roads, or a total

annual saving to that country of more than £50,000,000.

PIECEMEAL METHODS.

The reasons for the unsatisfactory condition of the
roads are not far to seek. They are:—
Lack of funds and the need of a systematic policy

of road construction and maintenance. The shire
councils have done and are still doing a great deal
in improving and extending the roads in their respec-
tive districts, but, as in the past, the bulk of the cost
has been defrayed from the ordinary revenue. The
process of providing and constructing roads has been
a slow one, so slow that numbers of settlers, after
waiting for periods of twenty years and more, are
becoming disheartened, and have almost despaired of
realising the advantage of good roads during their own
lifetime. Not only has progress in road building been
slow, but the results unsatisfactory.
In order to distribute the revenue evenly through-

out the ridings, roads have been made bit by bit

—

in some instances a few chains at a time—with
materials of various kinds and quality, and in the
case of main roads passing through a number of
municipalities there is evidence of a want of united
and systematic policy of road construction.
So long as the farmers were required to bear tlie

bulk of the cost of constructing and maintaining

main roads, it could scarcely be expected that the
revenue derived from rales would be expended in
the upkeep of roads used for through traffic or roads
oyer which the bulk of the traffic came from dis-
tricts beyond the Shire boundaries. Also, owing to
the want of funds for the purchase and installation
of road machinery, local materials of inferior quality
are frequently used for purposes of road construction
and maintenance, when deposits of road stone of
better quality lie undeveloped.

THE COUNTRY SCADS BOAED.

The state Government, recognising these difficul-
ties, introduced and passed last session the " Country

Traealgon Cbeek Road, Traealgon Shiee.

Showing falleu tree across road and bridge at Kogg's Bridge.

Roads Bill," and appointed a board of three members
to administer the Bill.

The provisions of the Bill have been published and
freely discussed by shire councils and other interested
bodies, and need not be referred to in detail ; but,

shortly stated, the Government has, by its adoption,
entered into a partnership with the municipal councils
by providing half the cost of construction and main-
tenance of such roads as may be considered of suffi-

cient importance to be proclaimed main roads under
the Act. Covering a period of five years it is proposed
to expend the sum of £2,000,000 in works of road con-
struction, one half of this sum to be provided by the
State, and the other half to be provided by the muni-

ROAI) PKOM WoUTHAGGI 10 KORUMBTJRRA, PhILLIP
Island and Woolamai Shire.

Wuuthflggi is an Aboriginal name meaaiu^ "to toar asuuier ;

"

Korumburra is the native name for " blowfly."

cipalities, but in the form of a loan from the State

repayable in thirty-one and a-hal£ years at 6 per cent
interest and sinking fund.
With this amount of expenditure it is confidently

hoped that not only will the existing main roads be
brought up to a fair standard of excellence, but that
many miles of new roads will be constructed which
under ordinary circumstances would not have been
built for many years, and from which the present
generation would have received no benefit. The pro-
ducers will be the first to reap the benefits of improved
roads—directly in the reduced cost of haulage, and
indirectly by the increased value of the lands abutting
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upon roads which afford easy and regidar access to

market or railway towns.

Incidentally the revenues of municipal councils will

benefit owing to the increased rateable value of pro-

perty within their territories. At the same time it is

not to be forgotten that any benefits to the farmer in

the reduced cost of marketing his produce will be

shared by every member of the community. It has

been said that " roads are at once the agents and the

index of the culture to which a commonwealth has

obtained." If a connnunity is confined and restricted

in free social intercourse, misunderstandings will

arise, its ideals will be provincial and parochial, and

free national thought will not expand. All considered,

Main Road from Dalyston io Inverloch, near
WouiHAGGi, Phillip Island and

^YooLAMAI Shire.

it is doubtful if public money can be expended more

wisely and profitably than in the equipment of the

State with good roads, and any money borrowed for

the purposes of road construction will be circulated

within the State, and the great bulk of the expendi-

ture will be in labour.

THE GOOD ROAD DEFINED.

A good road may be broadly defined as one which

can be used with safety during all seasons of the

year. To attain such

—

(1) It should be well drained, as water is the

greatest enemy of roads.

(2) It should possess a foundation sufficiently

strong to bear the loads it is called upon to carry

without subsidence.

(3) The wearing surface should be smooth and

lloAD BETWEEN HASTINGS AND Cr.ANBOUKNE,
Frankstone and Hastings Shire.

even, and constructed of the best materials avail-

able.

(4) There should be no excessively sharp curves or

dangerous angles.

(5) The fall from centre to sides should be just

sufficient for the shedding of surface water to side

drains; an excessively high crown induces uneven
wear, and is unsafe for traffic.

(6) The width should be sufficient for two vehicles
to pass one another with safety.

(7) The gradients should be the best obtainable.
This question of gradients is of much greater im-

portance than is generally realised, as the steepest

or ruling gradient on a road controls the maximuju
load that can be hauled. Supposing that a horse
can draw 1 ton on a level road, he can only draw
the following weights on the following gradients;—
Grade 1 in 40, J ton; 1 in 30, § ton; 1 in 20, I ton ;

1 in 10, i ton; or, in other words, it one horse can
draw 1 ton on a level gradient, it would require two
horses to draw the same load on a 1 in 20 gradient,

or four horses on a gradient of 1 in 10. A gradient
of 1 in 20 is the steepest which can be safely de-

scended at a trot without brakes. From this it will

be seen that a steep gradient imposes a heavy trans-

port tax for all time upon those compelled to haul
produce over it.

The board has decided that 1 in 20 should be the

maximum gradient on the principal main roads,

and it is seldom that this gradient cannot be ob-

tained. In any works of road construction under-
taken by the board in conjunction w-ith the muni-
cipal councils the above desiderata w'ill be aimed lor-

As far as practicable, construction will be standard-

ised, but there can be no model type of road which
can be adopted universally. The roads in each dis-

trict will be designed to meet the special needs of

that district, and constructed of the most suitable

materials procurable in the locality, or from some
adjacent locality within reasonable distance if the
local materials are unsuitable. That mechanical
traction will increase is inevitable, and as far as

possible the roads will be designed to meet this

form of traffic, which is more than temporary, not

only for pleasure and touring, but for the transport

of produce and merchandise.
At the Paris Road Congress it was agreed that the

Road near Wouihaggi, between Dalyston and
KoRtTMBURRA, PhILLIP IsLAND AND

WooLAiiAi Shire.

water-bound roads would not stand rapid motor
traffic. It is generally admitted by European engi-
neers that a road, to stand modern traffic, must be
waterproof, and the best known method at present
is to bind the surface with some bituminous medium,
such as tar. In the case of a great number of

country roads which for years will only be used for

horse traffic it would not be justifiable to incur the
additional expense of a bituminous binding. But
where main roads pass through country towns, and
in the case of main arterial roads radiating from the
cities, it may be found practicable and advisable to

adopt this method of treatment, and sufficient expe-
rience has been accumulated, both in this country
and in Europe, as to the increased life of a road thus
bound. The decreased cost of maintenance, gene-
rally estimated at 50 per cent, will more than com-
pensate for the increased initial cost of adopting
this form of binder. Under all circumstances, the
use of clay, soil, and other unsuitable forms of
binding materials will be discouraged. . . .

MATERIALS.

It is proposed to make careful tests of stone from
all parts of the State in order to ascertain their
suitability for purposes of road construction—the
different road stones will be classified, and the re-
sults communicated to the shire engineers for their
information and guidance.
In some known instances road metal is being car-

ried 60 and 70 miles by rail to districts which con-
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tain deposits of better materials within their own
boundaries, but which, for lack of funds, have re-

mained undeveloped. In other cases inferior local

materials are being used when it would be more
profitable to obtain more durable materials from
other localities.

Equipped with road-making machinery and plant,
it will be possible to make better use of the most
suitable materials, and owing to the magnitude of

the works economy will result, as contracts involving
miles of roads construction can be carried out more
cheaply and efficiently per mile than if constructed
in short lengths at a time.
Under the " Country Roads Bill " the board has

been endowed with wide and ample powers. Its
members have been set a difficult and important
task, but have set out to administer the Bill in the
spirit intended by Parliament and in the best in-
terests of the State. While the interests of all classes
of road users will be considered, the development of
the country districts will be constantly kept in view.
With the sympathetic co-operation of the municipal
councils, shire engineers, and others interested, the
members of the board are assured that great and
lasting benefits will be the result of their effoits
in the betterment of the condition of tlie State roads.

Waterproofing of Cement—Pudlo is makinc rapid
strides in overseas markets as well as in the British
Isles. One of the largest London shippers have had
cabled instructions from their Japanese house to
secure the sole Japanese rights for importing Pudlo,
in consideration of their phicing a contract for a large
quantity, to be shipped over a period.

Too Vigorous Elm Trees.—The residents in Sandrine-
ham-street, Hull, are being seriou.5lv inconvenienced
by the extraordinary rapidity of the growth of some
Dutch elm trees planted all along the avenue. The
trees have as.sumed forest-like proportions and tower
over the house-tops, while the roots are undermining
the foundations of the houses and are coming through
the drawing-room and kitchen floors, causint^ the
walls to crack to such an extent that neighbour's can
see into one another's houses. Some residents can-
not use their bath-rooms, as, the walls being cracked
their neighbours can see through. One resident can-
not close her front door because of the roots and is
airaid of burglars. The corporation are being peti-
tioned to remove the trees.

KENT COUNTY SURVEYORSHIP.

SOMERSET AND WEST SUSSEX CANDIDATES SELECTED.

Tii3 Koads and Bridges Committee of the KenI
County Council had before tliem on Wednesday
morning six of the fifty-five candidates for the jjosi-

tion of county surveyor, rendered vacant by the

appointment of Mr. H. P. Maybury as chief engineer

to the Road Board. A salary of £800 is attached to

the post, compared with £1,500 paid to Mr. Maybury.
who, it may be recalled, was appointed to the posi-

tion from over 200 applicants.

The candidates interviewed by the committee on
Wednesday morning were:—

5Ir. H. T. Chai:iman, county surveyor of Somerset.
Mr. H. W. Bowen, county surveyor of West Sus.sex.

Mr. E. J. Elford, borough engineer and surveyor
of Southend-on-Sea.
Mr. C. F. Gettings, county surveyor of Worcester.
Mr. H. W. Longdin, surveyor to the Penge Urban

District Council.
Mr. J. A. Manning, divisional main road surveyor

to the Hampshire County Council.
As a result of their deliberations the committee

selected Messrs. Chapman and Bowen (giving their

preference to the former) to api:)ear liefore the county
council on Wednesday, November 19th.

Mr. Chapman, who, it would seem from the above
report, is the candidate favoured by the Roads and
Bridges Committee, became county surveyor of

Somerset in August, 1908, prior to which he was
assistant county surveyor of Lancashire. He is a
native of Halifax, and was educated at private
schools in Halifax and Leeds, and at Bradford
Grammar School. From 1886 to 1890 he was articled

with Messrs. Smith, Gotthard & Co.^ surveyors, engi-
neers and land agents, Bradford, and he remained
with them as assistant for twelve months, then
becoming assistant to Mr. J. F. Walsh, archi-
tect. Halifax, for a further similar period. From
1892 to 1895 he was assistant to the late Mr. Charles
Adcock, the county surveyor of West Sussex ; from
1895 to 1898 he was district surveyor of main roads
and bridges under the Derbyshire County Council,
and had charge of the High Peak Division; and in
1898 he was appointed county district surveyor of
main roads under the Lancashire County Council,
having charge of the Lonsdale and Amoundersnes.s
Hundreds. Afterwards he was transferred to the
more important Hundreds of Blackburn and Ley-
land, and was subsequently appointed to the office
of assistant county surveyor of the whole county,
being engaged under the Lancashire County Council
for over nine years. The county in which he is at
present engaged contains 870 miles of rural main
roads, 81i miles of urban main roads, 31 miles
of subsidised roads, and 494 county bridges.
It includes seventeen rural and twenty-one urban
districts, and has an acreage of 1,034.055. Mr.
Chapman is a member of the County Surveyors'
Society and the Institution of Municipal and County
Engineers, being the chairman of the South-Western
District of the latter body.

i\Ir. Bowen has held the post of county surveyor
of West Sussex since September, 1907, being ap-
pointed from among 213 applicants. He previously
occupied the position of district surveyor under the
county council.

Salaries in Canada—Mr. George Janin, chief engi-
neer of tlie Montreal City Council, has received an
increa.se in salary of £200. making £1,400 per annum

;

Mr. Stuart Howard an increase to £900; Superin-
tendent Lesage, of the Water Department, an increa.se
to £900; and Mr. Parent, superintendent of liehting.
an increase to £700 per annum.

Municipal Motor 'Buses for Edinburgh.—It has been
resolved by the City Council of Edinburgh to start a
service of motor-omnibuses on the Newington route, and
they have arranged to send out specifications for tenders
for three double-deck and three single-deck cars, with
covered rcofs. A garage capable of accommodating
seven cars is to be erected. The cost of the omnibuses
is estimated at £5,000, ard that of the garage at
£1,500. The route will be circular and four miles in
length. The corporation have remitted to a sub-
committee a proposal to run motor-omnibuses between
Blackball and Portobello by way of Stockbridge and
Seafield.

^



676 THE SURVEYOR AND MUNICIPAL OCIOBEH 31, 1913.

Assistants' and Students' Section.

Co.N'DDCTEii I'.v SYDNEY G. TURNER, assoc.m.xnst.c.k.

ill communicaUons in regard to this page must be
addressed to The Editor, St. Bride's House. 24 Bride-lane.
Fleet-street. E.G. Envelopes must be marked "Assistants'
Section" in the top left-hand corner. Correspondents are
invited to submit questions lor consideration and answers

QUESTIONS.

This week answers are invited to the fullowiiig

questions :
—

351. Tip-Wagon.—Give sketches showing the con-

struction of a tip-wagon of about 2 cub. yds. capa-

city. Lowness of sides would be convenient for

tilling. Gauge need not be considered, as track will

be made to suit the truck. (W. N. B., New Zealand.)

353. Efficiency of Motor Explain fully what is

meant by the " slip " of an electric motor. How

to the questions which appear. For the contributions eon-
sidered to be the most meritorious, one or more premiums
171 books will be awarded monthly. Diagrams must
be drawn to scale on separate sheets, ready for
reproduction.

lay an additional 5-in. main under the railway, con-
necting up with the main on both sides of the bridge,

and when this is done no portion of the main will be
above 110 ordnance datum. Would the results be
satisfactory with the main as first laid, and, if not,

what would be the cause ? What pressure would be
required to work the ejector in both cases at 100 gallons
per minute ? (J. W. S., Hayes.)

356. Level.- Describe the construction of an ordi-

nary levellins; instrument, and state what tests and
adjustments you would make to connect an instru-
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TiMBEK Framing fob Water-cooling Towkr.

would vou measure the efficiency and slip of an in-

duction motor at full load? (T. W. P., Bexhill-oiv-

Sea.)

355. Pumping.—The invert of an ejector is 90 ft.

above ordnance datum. The rising main is 5 in. in

diameter for the first 540 yds. and Gin. in diameter

lor the remaining 1,640 yds.; the outlet of the rising

main is at 110 ordnance datum. A portion of the 5-in.

main passes over a railway bridge, the summit of the

bridge being 19« ordnance datum. It is proposed to

ment for reversion, coUimation and parallax in the

field. (I. W. S., Clapham.)

357. Timbering.—A pier hole 6 ft. square and 15 ft.

deep is to be sunk in loose, unstable ground. De-
scribe and give a plan and section showing the timber-

ing necessary, figuring the scantlings. (I. W. S.,

Clapham.)

358. Timber Framing for Water-cooling Tower.—
Give stress diagrams and calculate size of members
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of timber framing for water-cooling tower, as sketch.

Allovr for weight of structure, and take wind pressure
at 401b. per super, foot. (.1. H. S., Soulhwarl-.)

[The Editor is at all times glad to hear from
readers who desire to submit questions regarding
matters of general interest, points of daily practice,
&C., for insertion in the " Assistants' and Students'
Section." Questions which are published are taken
into consideration, as well as other matter, in

awarding the Monthly Premium.]

REPLIES TO QUESTIONS.

354. Brickwork.—When is diagonal or raking bond
used in brick walls r Draw the plan of two courses

of a three-brick wall in raking bond, and state at

what intervals you would put a heading course.

(Student.) ,

Diagonal bond is u.sed in walls between two to

four bricks thick. Walls, as they increase in thick-

ness, increase in transverse strength, but not in

longitudinal strength, owing to there being no
stretchers in the interior of the wall. Baking
courses are therefore used at regular intervals—at

everv fourth, sixth or eighth course in height. The

J/f*/t^^ Course, fit '. Ill IIr~T
:^.3^,J,^

£^ra£u

//eadhil Course. /^/>

])iiifontdSondi'ii 6ourj&.Tu 3.

Bkickwokk: Di.v(uj.n.\i. Bond; TuuEii-uKu k W.ii.i.

;

l•;>;liI.l^a Bond.

joints of the brickwork in diagonal bond cannot coin-

cide with the joints of the ordinary courses directly

above or below.
Raking bonds are always placed in the .stretching

course of wall.-5 of an even number of hall bricks in

order that they may be effective over a greater area
than would be the case if they were placed in tlie

lieading courses. The alternative diagonal courses
should be laid in opposite directions to increase the
tie.

The method of laying out a three-brick wall in
diagonal bond with English facing is shown in
Fig. 3. Draw the facing bricks first, then fake the
diagonal length of three bricks A to B. Strike an
arc BC of radius AB. From C, with half-brick radius.
.strike an arc DE. Join EA, and from E. tlie point
of intersection with BC, draw the horizontal line
I'^F. From F draw FG parallel to EA to form one
of the diagonal joints; all the others may be
obtained by drawing parallel lines at half-briek
intervals.

In diagonal bond there are always triangular
spaces (these are lettered M, N, O, &c." in sketches)
at the back of the facing bricks which are objec-

tionable. It takes some trouble to cut a piece to

(it them, and they are therefore frequently just filled

lip with mortar ; this is not satisfactory, and they
sliould always be filled with brick.

In the case of a three-brick wall, in setting out
tlie diagonal Ijoudiug by the above method, tlie

angular spaces will come an irregular shape, which
will increase the difficulty of cutting the bricks to

lit tlieni.

An alternative method is shown in Fig. 4, in wliiili

the diagonal courses are set out at an angle of 45 deg.
with the face ; the spaces could then be filled l)y

splitting a brick in half, and then splitting again
diagonally; the disadvantage is that there would not
be an even number of bricks across the wall, which
would necessitate laying two whole bricks with a
bat.

There are usually plenty of Ijricks cut to waste
on a job which coidd be used for filling in the spaces,
but the use of pieces which are too small, or several

l)ieces to one space, must not be allowed. Each
course of brickwork must be grouted up before the
next is commenced. (J. H. S., S<,iilhwarl-.)

MOTOR BUSES AND ROADS.

INCREASE OF PAVING LOANS.

In a report presented to the London County
Council on Tuesday the Finance I'ommittee dealt
with the system of making loans to borough councils
for paving works. The committee stated that the
development of heavy motor traffic, and especially
the motor omnibus, had resulted in an increase in

the amount of loans sanctioned from £40.8tiS in 1911-12

to £103,638 in 191'2-lo. In the present financial year a
total of £214,909 had already been sanctioned. The
committee also complained that the policy adopted
by the Eoad Board of making grants and loans con-
ditional on the borough councils' incurring large
expenditme hail tended to the putting forward of

exceptionally large demands.
Mr. H. H. Gordon said the question was becoming

of the greatest importance to London. Already this

year they had sanctioned loans for paving amount-
ing to a sum more than five times as large as in the
whole year 1911-12. He was not opposed to heavy
traction or to motor 'buses, but vehicles practically
of any weight could use any street in London, and
that imposed on the local authorities the liability

to make every street in London capable of carrying
the maximum amount of traffic. He referred to an
instance in which a line of motor omnibu.ses. after

completely cutting up oue road, started running on
a parallel road. Such a st«t« of things, he said, was
intolerable. Hamburg, with a population of 1,000.000,

had no motor omnibuses ; Berlin had 207 : Vienna
ten or twelve ; Antwerp, Budapesth, Trieste, Milan
Turin, Genoa and Marseilles none; Brussels three,
and Paris 9(X). He was informed that the Continental
municipalities were not willing to provide sufficiently

good paving for motor omnibuses, which had no
advantages over less destructive forms of traffic

already in existence. Wider powers of miuiicipal
control over the use of the roads should be obtained.
The action of the Road Board was largely subversive
of the council's policy, but they found the board
uncontrolled and their protests absolutely futile.

The Road Board was not only neglecting the work
it was intended to perform, but by reason of the
temptations it held out to local authorities was
largely undoing the good work done liy the council.

Surbiton Sewage Works.—In our issue of Sep-
tember 5th last wr published some extracts from the
i';i(/i/ic<;- in which the sole design of these works was
attributed to Mr. H. T. Mather, the survej'or to the
urban district council. Mr. Mather informs our con-
temporary that Mr. Cotterell was, in the first place,
consulted by the council to advise them with regard
to the method of treatment to be employed at" the
works, and the arrangement and construction of the
tanks, filters, and their accessories, and that his
recommendations were embodied by Mr. Mather in
the general design of the works. During the earlier
part of the construction Mr. Cotterell was retained
by the council as consulting engineer, but subse-
quently he became joint engineer with Mr. Mather
for the purpose of completing the effluent sewer,
pumping station and disposal works.
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LOCAL GOVERNMENT BOARD INQUIRIES.

The Editor invites the co-operation oj Scbveior readers

with a view to making the information given under this

head as complete and accurate as possible.

INQUIRIES HELD.

Brampton R.D.C. (October 14th. Major J.

Stewart).—.£540 for the purchase of property in Main-

street for purposes of street improvement and a site

for a public sanitary convenience.—The surveyor.

Mr. John Mark, stated that the estimated cost of

the proposed structure was £220. It was also pro-

posed to carry out a greatly desired improvement at

this portion of the main road between Carlisle and

Xewcastle, towards the cost of which the county

council had agreed to contribute £250.

Clevedon U.D.C. (October 24th. Mr. F. <).

Stanford).—£3,500 for works of sewerage, and im-

provement of a public convenience on Green Beach.

—The period asked for the repayment of the proposed

loan was forty years. The surveyor, ^Nlr. G. W.
Knowles, stated that there were three drainage areas,

all discharging into the sea. The proposal was to

divert a sewer from Griffin-road, carry it down Kenn-
road, across the allotment grounds to the Middle
Yeo to a point in Strode-road, where it would join

the outfall sewer again.

Colne T.C. (October 17th. Mr. Edgar Dudley).—
£4,450 for the purchase of Judge Fields, North Valley-

road, for the purposes of public walks and pleasure

c;rounds ; £485 for the purchase of property in Dockray-
street for fire-brigade purposes ; and £450 for the in-

stallation of street fire alarms.—With respect to the

purchase of Judge Fields, it was explained that the

amount of land to be secured was 19J acres. The site

of the land was stated to be accessible to a large por-

tion of the population. The inspector remarked that

£200 per acre seemed a heavy price to pay for land
for recreation purposes. The town clerk : The cor-

poration consider it is a reasonable price, because the

land which adjoins it is selling to-day at over £800

per acre. Evidence was given with respect to the
other proposals.

Leicester T.C. (October 24th. Mr. H. R. Hooper).
—£52,350 for the purpose of putting down additional
generating electrical appliances at the power station.

—The town clerk, Mr. H. A. Pritchard, stated that

the council had two power stations, one of which was
at first run with the gas undertaking. The other was
for the tramway department, and both were now under
the Tramways and Electricity Committee. There was
a constantly increasing demand for power, and they
asked for a loan to meet present and future require-

ments.

Mansfield T.C. (October 28th. Mr. Edgar
Dudley).—£3.300 for the purchase of land on the
Chesterfield-road to be used as a pleasure ground.

—

The inspector asked what about the expenses for

fencing and laying out the ground. The town clerk
(Mr. J. H. White): There is an idea among some
people that we may get contributions for this purpose.
The inspector : From the county council ? The town
clerk: No, from local sources. The inspector; If you
ask the board later on for an application they will
rather object, because they contend it should "be in-
cluded in the original application. The town clerk:
Nothing has yet been decided as to the laying out of

the ground. There is a suggestion that a cricket pitch
should be made, and if this is carried out considerable
expense will be involved.

Ossett T.C. (October 10th. Mr. W. M. Cross).—
£8,124 for works of sewage disposal.—The borough sur-
veyor, Mr. H. Holmes, explained the scheme, which
jjrovides for the utilisation of an additional area of

4J acres of land, and the construction of two settling
tanks and four filters. Dr. Wilson (chief inspector of
the West Eiding Rivers Board) said there was a satis-
factory effluent from the sewage which passed through
the existing filters, but a quantity of tank effluent
was being discharged direct into the s.ream. Mr.
Holmes said the direct discharge of tank effluent had
been remedied quite recently by using for filtration
purposes the additional area of land which was to

. be brought into the present scheme. Provision was
being made for the treatment of three times the daily
dry-weather flow of 176,000 gallons of domestic sewage,
and for dealing with one-tenth more than the actual
flow of 574,000 gallons of trade liquids.

Rotherham R.D.C. (October 14th. Mr. R. H.
BickiielD—£539 for the laying of water mains.—

Evidence was given by the engineer and surveyor, Mr.

B. Hey, and in the course of the proceedings the

inspector stated that he was requested by the Local

Government Board strongly to impress on the council

tlie necessity of acquiring sites for reservoirs at

Hooton Levitt, Laughton and :Maltby. The clerk

.stated that negotiations were proceeding with regard

to tlie whole three.

Skipton U.D.C. (October 21st. Mr. AV. M. Cross).

—£1,340 for work.~ of sewerage and surface-water

drainage, and £107 for alterations at the house of

the manager of the sewage farm.—In the course of

the proceedings. Mr. H. F. After, clerk and solicitor

to the West Eiding Eivers Board, called attention to

the need for further filtration at the council's sewage

works. When the works were laid out, he said, the

e.-timated flow was 360,000 gallons. In 1909, when
an inquiry was held,»it was stated that the flow had
increased to 8t0,000 gallons. The result was that

500,000 gallons was being dealt with by filters, and
the rest, after passing through the tanks, was going

over the land to the stream. The area of the land

in use was extremely small, and the land itself was

not at all suitable. He (Mr. After) was told that it

was at present an absolute quagmire, and that the

sewage was simply running over the surface of it

to the stream. The Eivers Board had been in com-
munication with the council for some years, and
Dr. Wilson had frequently called the attention of

tlie surveyor to the matter. Now it was thought de-

sirable to bring it to the notice of the Local Govern-

ment Board while they were considering the present

application. There were at present eight percolating

filters and this small area of land. If the council

did not intend putting down additional filters some
arrangement should be made for bringing more land

into use.

Walsall T.C. (October 8th. Mr. H. R. Hooper).—
£4,840 for the provision of additional plant and build-

ings at the electricity generating .station, and for

approval of the council's appropriation for the pur-

poses of the undertaking of certain land forming part

of the Wolverhampton-street sanitary depot.—It was
stated by the town clerk, Mr. H. Lee, that the council

had experienced serious difficulty in working the

undertaking last winter. There was an excessive con-

sumption of coal, and, unfortunately, they had had
to face a heavy deficit on the year's working. The
council then decided to call in Mr. Lacey as consultant
engineer to advise generally on the undertaking. He
made an interim report stating that the existing plant
would be insufficient to carry them through the winter

of 1913-14. and advised that immediate steps should
be taken for the provision of additional boiler powers.

Wincanton R.D.C. (October 7th. Mr. F. O.
Stanford^—£600 for works of sewerage and sewage
disposal for the parish of Milborne Port.—The clerk.

Mr. E. N. Martin, stated that the total estimated ex-

penditure on the sewage works was .£2,203, and the

amount which had been expended up to the present

date was £1,922. The principal item was the sum
of £285, which was the difference lietween the engi-

neer's original estimate of the cost of the works early

in 191] over the actual amount of the tender
accepted in May, 1912, over twelve months later.

The council were informed that this excess was due
to the great increase in the cost of materi.als, and
the scarcity and increased cost of lalxiur. During
the progress of the works it was al.so found necessary
to relay two short sections of the sewer in order to

keep out certain subsoil water. The engineering
charges for cost of supervision were also increased
by reason of this excess expenditure, and by reason
of delay in carrying out the works due to the ex-
tremely wet weather which was experienced, as well
as to the difficulty of obtaining sufficient labour.

APPLICATIONS FOR LOANS.

Berks C.C.—£1,000 for the erection of a handicraft
and cookery centre.

Darlington R.D.C— £2,2.30 for the purchase of a
peti-ol tip wagon.

Hayes U.D.C.—£.5,700 for making up cei-tain streets.

Hendon U.D.C.—£2-5,269 for street improvement
works.

Hitchin R.D.C—£190 for road widening.

Liskeard R.D.C.—£750 for drainage works.

Merthyr T.C.—.£265 for the erection of a manual
instruction centre.
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Nelson T.C.—£26,000 for the erection o{ a new
retort house at the gaswoi-ks and the installation of

retorts.

Rawtenstall T.C.—£10,000 for extensions to the

electricity woi'ks.

Scarborough T.C.—£1,970 for laying out rose

gardens, and £1,450 for a public convenience.

Southend T.C—£6,352 for road works, and £2,800
for alterations at public baths.

Todmorden T.C.—£900 for alterations to a school.

Walthamstow U.D.C.—£1,000 for the installation of

a filter bed and storm-water tank at the sewage farm.

Warblington U.D.C.—£200 for laying out the

recreation ground.

LOANS SANCTIONED.

Belfast T.C—£34,.500 for electricity extensions.

Chiswick U.D.C—£1,010 for the purchase of pro-

perty for town hall extension.

Hartshorne and Seals R.D.C—£2,784 for water
supply works.

Hendon U.D.C.—£3,485 for making up two roads.

Hitchin R.D.C.—£1,050 for making up certain roads.

Luton T.C.—£705 fcr street improvement woiks.

Maidens and Coombe U.D.C—£7,408 for extensions

and machinery at the sewage disposal works.

Plymouth T.C.—£5, -500 for electricity plant.

Tendring R.D.C—£1,150 for workmen's dwellings.

Ystradgynlais U.D.C—£30,000 for a sewage dis-

posal scheme.

FORTHCOMING INQUIRIES.

NOVEMBER. £

3.—Ealing. For the provision of a recreation

ground (Mr. R. H. Bicknell) —
3.—Seaham Harbour. For housing purposes

(Mr. H. A. Chapman) 9.577

4.—Bishop Auckland. For the erection of

hospital pavilions (Dr. R. A. Farrar) ... 5,000

4.—Linthwaite. For a housing scheme (5Ir.

W.H.Collin) 26,000

4.—Maesteg. For the erection of new council

offices (Mr. W. O. E. Meade-King) ... 4,250

4.—Orsett. For works of sewerage (Major
J.Stewart) 2,130

4.—Sale. For public of&ces and depot pur-

poses (Mr. F. H. Tulloch) 11,050

4.—Sheffield. For paving railway siding,

depot, and baths pui-poses (Mi\ M. K.
North) 29.443

4.—Wandsworth. For .the provision of a

cemetery (Mr. R. H. Bicknell) 5,000

4.

—

Withnell. For sewage disposal works
(Mr. W. M. Cross) 850

5.—Bradford. For the erection of a tem-

porary hospital (Dr. F. J. H. Coutts) ... 2,500

o.

—

Finedon. For works of footpath improve-

ment (Mr. M. K. North) —
5.—Hemsworth. For sewage disposal works

(Mr. F. O. Stanford) 5,636

5.—Huddersfield. For a housing scheme
(Mr. W. H. Collm) 96,973

5.— Littleborough. For works of paving

(Mr. F. H. Tulloch) 9.600

5.—Oldham. For recreation ground, bowl-

ing green, and sewage disposal purposes

(Mr. W. M. Cross) 13,1.)0

5.—Preesall. For road improvement works

(Mr. P. M. Crosthwaite) 500

5.—Swansea. For private street works (Mr.

W. O. E. Meade-King) I,<)o0

5.—Whitworth. For electricity purposes

(Mr. H. R. Hooper) 10,965

5.—Wood Green. For the purchase of land

for a depot (Mr. Edgar Dudley) ... 4,150

6 —Elland. For electricity purposes (Mr.

H. R. Hooper) 1.™'0

C —Golcar. For sewage disposal works (Mr.

F. O. Stanford) 14,026

5 _Harrow-on-the-Hill. For town planning

purposes (Mr. Thomas Adams) —
6.—Hoylake. For electricity, refuse tip,

recreation ground, and cemetery pur-

poses (Mr. P. M. Crosthwaite)

6.—Neath. For works of water sujtjjly (Mr. £
W. O. E. Meade-King) '

... 4,660

6.—Stone. For sewage disposal works (Mr.

W.M.Cross) 2,300

7.—Lichfield. For sewage disposal works
(Mr. W. M. Cross) —

7.

—

Chard. For a housing schenu' (Mr.

Courtenay Clifton) l.'-'iii)

7.—Penarth. For recreation ground and
street purposes (Mr. W. O. E. Meade-
King) ... ... ... ... ... 2,345

7.—Todmorden. For electricity, bandstand,
and road purposes (Mr. H. R. Hooper) 9,005

7.—Wath-upon-Dearne. For works of sewage

disposal (Mr. F. O. Stanford) 13,000

INSTITUTION OF WATER ENGINEERS.

.\t the council meeting of the Institution of Wat«r
Engineers held on Saturday, October 11th, the fol-

lowing candidates were elected:—
As Members.—Messrs. H. J. Atkinson, chief

assistant to Messrs. G. H. Hill & Sons, consulting

water engineers, Manchester; W. M. Cross, engineer-

ing inspector. Local Government Board; and L. P.

ilarshall, chief engineer, Rangoon Municipality.

As Associate Members.—Messrs. P. 0. Beeston,
assistant to water engineer, Hemel Hempstead; C. B.

Ede, resident engineer on waterworks, Abergavenny
Corporation; D. C. Watson, chief assistant water
engineer, Colombo, Ceylon; and G. Whitaker,
assistant to engineer of Fylde Water Board.
Transfers to Class of Member.—Messrs. C. Clegg.

engineer for Ewden Valley extensions of Sheffield

Corporation Waterworks ; H. Robinson, chief

as.sistant to engineer of Weardale and Consett Water
Company ; and W. Wells, waterworks engineer to

.\ntofagasta and Bolivia Railway Company, Chili.

16,840

Evesham Sewage Works Extensions.—On Wednesday
next, at 3 p.m., the extensions and additions to the
Evesham Corporation's sewage works will be formally
inaugurated by Alderman Hughes.

Newport (Men.) Town Council's Proposed Works.

—

The Corporation of Newport (]Mon.) have agreed to

promote a Bill next Session of Parliament for the

reconstruction of Newport Bridge, at a cost of £63,000,

construction of a new short road from Shaftesbury-
street to Newport Bridge, extending the area for the

supply of electricity outside the borough, the run-
ning of motor omnibuses within and without the

borough, and a more summary procedure for dealing
with tenants of dirty houses.

Housing in Devizes Rural District.—Local inquiries

having been held with respect to the housing conditions

at Potterne, the Local Government Board have written

to the Devizes Rural District Council stating that the

board are satisfied that there is, and has been for a

considerable time, an urgent need for more cottages

with three bedrooms, and the council are called upon
to pass a resolution undertaking to submit a scheme
for the provision of such houses. The resolution is to

be passed within seven days of the next meeting of

the council, and the scheme is to be submitted witliin

three months of the passing of the resolution. Failing

this, tlie board will issue an order under section 10 of

the A(t of 1S90.

Gasworks as a Nuisance.—Judgment was given in

Mr. Justice Joyce's Chancery Court, on Tuesday, in

the action brought by Mr. Alfred Wood, of Bodlondel,

against the JIayor and Corporation of Conway for

damages for an alleged nuisance caused by the defend-

ants' gasworks, and for an injunction to restrain them

from carrying on the works to the annoyance of the

residents "in the neighbourhood. After hearing the

arguments of the defendants' counsel, the judge, with-

out calling upon the plaintiff's counsel to rejily, gave

judgment for the plaintiff, awarding him 40s.

damages and costs. He also granted an injunction

to restrain the defendants from carrying on their gas-

works so as to be a nuisance. The injunction, added

the judge, would be suspended until June 30th next

to enable the defendants to make arrangements to

carry on the works without being a nuisance to the

plaintiff. The defendants were grant^-d three months

in which to lodge an appeal if that were thought

necessary.
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Municipal Woric in Progress and Projected.
I he Editor ir.vites the co-overation of Sfrtbtor readers with a view tu making inlormation given under this head as

complete and accurate as possible.

The following are among the more important pro-

jected works of which particulars appear below

:

Bviildings — Barrow-in-Furness iE16,000, Bolton.

Brighton, Hendon ; housing and town planning—
Bedwellty, Swansea; roads and materials—Bolton,

Greenwich, Watford £46,046; sewerage and sewage

disposal — Birmingham £5,500; Newton Abbot;

water, gas and electricity—Epsom £8,425, Glasgow.

Howden £56,000, Teignmouth £19,300.—Particulars

of other works projected will be found on our " Local

Government Board Inquiries " pages.

BUILDINGS.

Arundel T.C.—An agreement has been signed witii

the solicitors to Messrs. Greenwood for the prosecu-

tion of an important seiieme for the development of

the town.

Barrow-in-Furness T.C.—A new police station is lo

be built at an estiinated cost of £16,000.

Birmingham T.C.—The new stables at Nerliells and
Liffard for seventy-three horses were formally opened
last week. The Nechells buildings cost 111,711. and
the Liffard stables and depot £3,458.

Bolton T.C.—It is proposed to seek powers (n pro-

vide public baths on the Moss-street area.

Brighton T.C.—Recently, several aldermen and
councillors paid an official visit to .several German
towns, and as an outcome the General Purposes Com-
mittee have decided to recommend the council to

proceed with the promotion of a Bill giving powers
to construct an improved concert luiUon llic .Vquarium
site, and for that purpose to raise the buildings above
the level of the Marine-parade. They also reconnnend
the council to apply for powers to construct medical
and other baths on the Aquarium site if they .should

at any time deem it desirable.

Chelsea B.C.—The tender of Messrs. C. Isler & Co..

Limited, at £153, has been accepted for repairs to the
well at the public baths.

Chester T.C.—A pavilion for consumptives is to be
built on a site close to the Sealand isolation hospital.

Hendon U.D.C.—It is proposed to provide public

baths, and designs ai-e being invited from architects,

premiums of £100, £7.5, and £50 being offered.

Koniton R.D.C.—Delegates have been appointed I"

a conference convened by the county council in con-

nection with the proposition to erect a joint bo.spital

for Honiton. Ottery St. JNTary, Seaton. Sidriiouth and
.'\xminster.

Kingston (Surrey) T.C.—The plans of the surveyor.
Air. R. H. Clucas, for a new staircase for the town
hall, to lie constructed at an estimated cost of £12H.

have lieen approved.—It was on Tue.sday (lc<-ided n"1

to provide a floor for the swinnning bath t<i enable it

to lie used as a pvdilic hall diu'ing the winter months.

Scarborough T.C.—It has been decided to proceed
with tlio erection, in the South Cliff Gardens, of a
public shelter, the laying out of terraces, and the
construction of a path to extend the whole length of

tlie gardens. The estimated cost of the work is £3,4211.

Southend T.C.—It has been agreed to provide a

hospital for tuberculosis rases, with accommodation
for thirty patients.

Stockport T.C.—It has been agreed to purchase tlie

Woodville estate. Reddish, in order to provide hospital
accommodation for consumptive patients. The |iriie

is C6,!)0().

HOUSING AND TOWN PLANNING.
Bedwellty U.D.C—The Housing Committee rcf i

mends the council lo proceed with the erection c>{

another 100 houses or more.

Belfast T.C.—As the tenders for the housing scheme
are in excess of the estimates, it has been decided to

amend the specifications and obtain fresh tenders.

Chard T.C—Plans have been adopted for fifteen
bouses under the housing scheme. The borough sur-

veyor, Mr. E. W. Hearn, stated that there would be
two types of cottages. Both would contain a living-

room, scullery, larder, coalhouse and three bedrooms.
One would have an area of 10,062 cub. ft., and the
other 9,006 cub. ft., the former being let at 5s. 6d. per
week and the latter at 4s. 6d., including rates. The

cottages, with the necessary roadway, would occupy
about 1 acre of the land purchased, leaving 5'9 acres,

with Old Town Farm and outbuildings, to be let. The
total estimated receipts from the cottages and the re-

maining land was £226, which would leave an adverse
balance of 5d., providing the water was paid for by
the tenants.

Evesham R.D.C.—A tender at £4,044 has been
accepted for the erection of twenty-six cottages.

Newry No. 1 R.D.C—The tender of Mr. Felix

O'Hare, AVarrenpoint, has been accepted for building

five labourers' cottages at £150 each.

Oldham T.C.—The Town Planning Committee
reconnnend the council to give authority for the pre-

paration of a town planning scheme. Meanwhile the

borough surveyor, Mr. E. C. Foote, has presented a

report stating that in the Limeside area 140 acres of

land have been scheduled, in Roundthorn 227 acres,

in Waterhead 545 acres, and in Moorside 696 acres.

Pebworth R.D.C—The sanitary inspector and sui--

\cyor. Mr. E. HoUoway, recommends the council to

erect ten cottages as early as possible.

Swansea T.C.—AVhen Mr. Ernest Morgan, borough
.ucbitect, recently submitted to the Housing Com-
mittee details of 500 cottages to be erected on 35 acres

—fourteen or fifteen to the acre—Alderman Merrells
complained of the size of some of the bedrooms, which
he described as ridiculously small, adding that they
had a site second to none, and to put such houses
as were proposed on it would be a piece of vandalism.
It transpired that the size of the smallest bedroom
would be 8 ft. 6 in. by 7 ft. 4 in., which the medical
officer of health said was not in compliance with the
by-laws. After di.scussion the architect was instructed

to prepare an amended scheme to show at least one
bedroom with the minimum of 72 cub. ft. demanded
by the by-laws.

PARKS AND OPEN SPACES.
Belfast T.C.—The new Bellvue-gardeus in the

J>ruiun.idroii,L;b district are almost completed. Ah-.

.\udrew Nance, general manager (if the tramways,
under whose direction the .scheme has lieen carried
o;it. estimates the co.st at £26,2.35.

Bristol T.C.—The city engineer, Jlr. L. S. McKeuzie.
has prepared a plan for a bowling green in St. Andrew's
Park, the cost of which he estimates at .£500.

Wrexham U.D.C—The tender of Messrs. Miles
Hnitbers. Rims, at £.320. has been accepted for the
crc<-ti(in of a Imwling [lavilion. stores and lavatories
.idjuiiiin- the limvlins,' gi-ccns at the new park.

ROADS AND MATERIALS.
BexhitI T.C.—Arrangements have been made to

im|inive the corner of Station-road and Littie

Coiiiiimn-ro.id, at an estimated cost of £1,120, in-

rliiliiif; the p\irchase of the necessary property.

Bolton T.C.—Considei'ation is to be given to a
proposal for the construction of a high-level road or
liridgo over tlic Croat Valley, in Bridge-street, for

a distance of aI>out 310 yds., at an estimated cost, in-

cluding' the cost of land and buildings, of £33,000.

Bournemouth T.C—The sea wall in connection with
the undereliff drive extension works having been
comiileted, there is now a |ironienade available for

pedestrians nearly the whole length nf the .sea front
between the two piers.

Cardiff T.C.—Definite steps are to be taken to

purchase the necessary propei'ty for widening Newpoi-t-
road. between Rhymney Station approach and AVest-
grove.

Carnarvon CC—Consequent on complaints and
claims received in respect of damage to motor cars
and traps, and injuries to horses by reason of the
slippery nature of the tarred roads, the question of

road tarring has been referred to the Surveyors'
Committee for report.

Dublin CC—A dii-ect labour scheme for the roads
of the Balrothery Rural District Council has been
inovisionally approved.

Edinburgh T.C.—The Streets and Buildings Com-
mittee recommend the widening of Blackford-avenue
from AVestmains-road to AA'est Savile-terrace to 60 ft.

.\s a development involved -by increasing ordinary
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traffic it was agreed to recommend that negotiations

should be opened with the Caledonian Railway Com-
pany with a view to the widening of the railway

bridge at Ashley-terrace from 25 ft. to 41 ft.; while

as regards Seafield-road. the committee agreed to

recommend that the permanently diverted portion

of the road proposed to he constructed under the new
North British Railway line .should be 50 ft. wide in

place of 45 ft., the estimated cost being £2,000.

Falmouth T.C.—It has been decided to forward to

the county council a plan and estimate for widening

the road near the Old Town Prison, at the entrance

to the town, and to ask for a contribution towards

the cost.

Fareham U.D.C.—An intimation has been received

that the county council have decided to strengthen

the foundations, drain, and surface with tar-iiavinu

the portion of the main road to Porehester in the

Fareham district. It is intended that the work
should be carried out li.\ the distriit council sur-

veyor.

Greenwich B.C.—Estimates have been passed for

making-up that portion of Hervey-road extending
from the western side nf Woodville-road to Shooter's-

hill-road (£2,694). and Eastbrook-road (£77.")).

Hendon U.D.C.—The surveyor, Mr. S. S. Grimley.

lias received instructions to prepare estimates for

making up two roads, and also for footway and korbing

extension.

Kingston (Surrey) T.C.—A further portion of Maple-
road is, at the request of Mr. A. Dryland, the county

surveyor, to be laid with " Plasconi."—It has been

decided not tn accede to the request of the Croydon
Corporation for a contribution towards the expense
of a test case l>eing taken by that council, under
.'iec. 23 of the Highways Act, 1878. for the recovery of

extraordinary expenses occasioned by motor-onniilms

traffic.

Lancaster R.D.C.—The improvement scheme at

Gallows Clough is to be raiTied out at an estimated

cost of £1,050.

Leicester T.C.—It has been agreed to purchase

property in the Newarke for £1,000, with a view to

continuing the street improvement already commenced.

Lurgan R.D.C.—With respect to the main road

between Lurgan and Portadow-n, and the road from

Portadown to where it joins Armagh, the county

surveyor. Mr. R. H. Dornian, advises that they be

treated with tar-macadam for about two-thirds the

width, and the rest made uj) with water-bound

macadam. The Road Board is to be asked to con-

tribute two-thirds of the cost of the work, and to

give a free loan of the balance for six years.

North Berwick T.C.—Road work, estimated to rnri

£1,303, is to be carried out.

Okehampton R.D.C.—A resolution has been passed
tliat the two road surveyors .should attend Tlieco\incil

meetings once a month instead of once a fortnight

as at present, it being argued that " the surveyors

should be more on the roads and less in the lioarcl

loom."

South Dublin R.D.C- The following projwsals have
been jirovisionally ])assed : Widening and improving
the road from Brittas to Kilbride; diverting a road

from Dublin to Kilbride at Foxhill. £700: concreting

the paths and widening the road at Tallaght, £3.50

;

extending the retaining wall on the road from Bal-

linascorney to Kilbride. £400. In the case of tlic

£700 proposal at Foxhill. the Road Board, it was
stated, had agreed to contribute a similar sum.

Watford U.D.C.—The proposal of the surveyor, Mr.
D. Waterhouse, for a higliv/ay improvement at an
estimated cost of £46,046, has been approved.

West Lothian C.C.—Mr. Ramsay, the county road
surveyor, has received from the Road Board an in-

timation that the joint application on behalf of the

Bathgate District Committee and the town council

of Bathgate and .\rmadale for the improvement of

the Edinburgh and Glasgow road from the west end
of Armadale to the east end of Bathgate, has been
favourably considered, and that a grant of £1,000

and a loan of £1,900 will be given. The total cost of

the scheme is estimated at £3,300.

V/ithernsea U.D.C—-\ special rate of Is. in the £
is to be levied for the proposed new Korth-road, to

replace an old highway washed away by the sea.

The cost of the scheme will be at least £1,500, of

which the county council are contributing £50n ^nd
the Patrington Rural District Council £439.

SEWERAGE AND SEWAGE DISPOSAL
Birmingham T.C^Sewev improvement works, esti-

mated to cost £.5,500, are to be put in hand.

Bonnyrigg T.C.—The new sewage dispos.il works
were formally inaugurated last week.

Driffield R.D.C—The tender of Mr. T. C.

Cammidge, at £265, has been accepted for drainage
works at North Frodingham.

Kingston (Surrey) T.C—Messrs. Eades & Co. have
entered into a further contract for sludge carting for

one year at 5d. per ton instead of 4id. per ton as

previously.

Listowel U.D.C.—It has been agreed to proceed with

a sewerage scheme, the cost of which is to be met by
a voluntary contribution of £1,000 by Lord Listowel.

Newton Abbot R.D.C—Sewer extensions are to be

carried out at Abbotskprswell.

WATER, CAS, AND ELECTRICITY.

Carlisle R.D.C—The time for the preparation of the

scheme of water supply for the villages of High Crosby
and Low Crosby has lieen extended from six weeks
to three months.

Earby U.D.C—The question of purchasing tiie local

watei- undertakings is under consideration.

Edinburgh T.C.—Consideration is being given to a

proposal for the extension of the McDonald-road
generating station, or alternatively t<i the erection of

a new station.

Epsom U.D.C—The suggestions of the consulting

engineer, Mr. W. Vaux Graham, for the development
of the waterworks have been adopted. The approximate

estimate of the works is as follows : Pumps and gearing,

£3,500 ; new 15-in. main from the works to the Down
reservoir, £3,825 ; contingencies and engineering,

15 per cent, £1,100 ; total, £8,425.

Glasgow T.C.—The council have agreed to readvertisi-

for tenders for the construction of tunnels under the

Forth and Clyde Canal at Glebe-street and at Lamb-
hill and in Borron-street in connection with the new
mains from Craigmaddie reservoir.

Howden R.D.C—Authority is being souglit fo\- a

water supply scheme estimated to cost £.56,000.

Lytham U.D.C—The council liave decided to put

down their own electricity plant, and the engineer.

Mr. A. J. Price, has been instructed to prepare th<'

necessai'y plans.

Malton R.D.C—Further particulars are to hv

obtained in connection with the proposal to purchase

tile Whitwell water supply.

Manchester T.C—An arrangement has been made
bv the Electricity Committee to give a b\ilk supply

of electricitv to the Middletou Corporation. This may
lead to further supplies, not only to Middleton, but

to other neighbouring authorities, who may find it

cheaper and more convc-.iient to take electrical power

from ilanchester than irenerate it for themselves.

Oystermouth U.D.C—The cost of the arbitration

proceedinss and purrlia-e of Caswell waterworks

amounted'in all to £10,804. The council have already

l.orrowed C8,750, and authority is to be sought to

borrow the balance. The waterworks were purchased

t.y the district council from the Oystermouth Water

Company.
Teignmouth U.D.C.—X scheme for electricity works,

al a cost of £1P,300. his been prepared.

Troon T.C—The new water supply scheme from

Loch Bradan has been completed. The engineers were

Messrs. .J. & H. V. Eaglesham, Ayr.

MISCELLANEOUS.

Carnarvon C.C—It has been agreed to give all

permanent, competent and able-bodied workmen a 5

jier cent increase of waL'es. with a miniinmn wage of

"is. 6d. per day.

St. Annes (Lanes) U.D.C—The council are promoting

a Bill in the forthcoming .session of Parliament to

l)iircliase St. George's Gardens. tliP north o=plaiifldc,

the foreshore and the i.'as«-orks.

Town Planning Scheme for Richmond.—The Local

Government Board have given authority to the town

council of Richmond (Surrey) to prepare a town

planning scheme under the Housing, Town Planning.

&c. . Act. 1909. The scheme authorised to be prepared

will relate to an area of about 514 acres in the borough

and in the urban district of Brentford.
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PERSONAL.

Mr. W. F. Siddalls, surveyor to the Bampton Urban
District Council, has resigned.

Mr. .James Donnelly, Enniskillen, has been appointed

as.^istant county surveyor of Fermanagh.

Mr. James BlcVittie, of Whalley, near Blackbui-n.

has been appointed burgh surveyor of Langholm.

Mr. E. P. Pearce, Trowbridge, has been appointed

surveyor to the Melksham Urban District Council.

Mr. G. L. Murray, surveyor to the Hexham Urban
District Council, has been voted an increase of salary

of £50 per annum.

Mr. W. H. Bolt, highway surveyor to the north

district of the Tavistock Rural District Council, died,

we regret to state, last week.

Mr. H. R. Metcalfe, of Clacton-on-Sea, has been
appointed assistant surveyor to the Broadstairs and
St. Peter's Urban District Council.

jMr. Lennox E. Fraser, b.sc.&eng., of the Govern-
ment Survey Department, Entelbe, Uganda, has been
appointed deputy director of surveys.

Mr. Claude Beynon, assistant surveyor to the Lang-
port Rural District Council, has been appointed road

surveyor to the Cheltenham Rural District Council.

Mr. W. Burton, in.spector of nuisances to the

Amble LTrban District Council, was on 'Wednesday
appointed to the additional offices of surveyor and
wafer engineer.

Mr. John S. Sawdon, assistant borough surveyor,

Margate, has had his salary increased from £150 to

£175 per annum, rising by one increment of £25 to

£200 per annum.

]Mr. W. R. Cass, surveyor to the Farnham Urban
District Council, has been voted £50 for his services

in connection with the inquiry as to the extension

of the urban district.

Mr. G. B. Beaumont has resigned his position as

sanitary surveyor and engineer to the Wortley Rural
District Council. He still retains the office of in-

spector of nuisances.

Mr. J. McQuillan, surveyor to the Battle Urban Dis-

trict Council, whose wife, we regret to state, died

i-ecently, has received a vote of condolence from the

members of the council.

Mrs. Frances Mary MacRitchie, the Curzon Hotel,

Curzon-street, Mayfair, W.—who is just reported to

have left estate of the gross value of £11,179—was the
widow of the late municipal engineer of Singapore.

Mr. R. W. Smith-Saville, borough engineer of Dar-
wen, was recently elected president of the Darwen
Literary Society for 1913-14, and delivered the presi-

dential address, in which he dealt with some of the
signs of the times.

"Men of Roads Department, Oxford Corporation,
£2 10s.," is one of the entries in the sixth list of collec-

tions for the Mansion House Fund for the colliery

accident in South Wales. We have pleasure in giving
it prominence as an example of commendable gene-
rosity.

Captain H. H. P. Deasy, Mr. Walter H. Thompson
and the secretary, Mr. Wallace E. Riche, have been
appointed to represent the Roads Improvement Asso-
ciation at the conference the President of the Local
Government Board is proposing to convene concer'iing

arterial roads in the Metropolitan area.

Mr. Frank .Aldred, formerly the surveyor of the
Halesowen Rural District Council, who now lives in

Hamilton, Ontario, sends to the Worces/ershire Ciuinli/

Uxpress an account of Canadian "hustle" in the erec-

tion of a house in a single day, which was one of

the sights of the recent centennial celebrations in the
city. The house was a two and a-half storey brick
one, and the value of £1,000; the workmen gave their

services, and most of the material was given by
Hamilton firms.

Mr. H. E. Stilgoe, city engineer of Birmingham and
])resident of the Midland Association of Local Govern-
ment Officers, took the chair at a meeting of the asso-
ciation recently, and delivered an address. Mr. Reay
Nadin (town clerk of Sutton Coldfield), proposing a
vote of thanks to Mr. Stilgoe, stated that the General
Purposes Committee of the National Association of

Local Government Officers were considering the final

clauses of the national superannuation scheme, and it

was hoped the Bill wotild be placed before Parliament
very shortly.

Mr. George Ford, for thirty-fo.ir years city surveyor
of St. Albans, died, we regret to state, on Saturday
last in his seventy-fifth yeir. 5Ir. Ford, who resigned
his office in April last, prepared the scheme for the
extension of the boundai-y of St. Albans, and was
responsible for designing and laying out several open
spaces, including Clarence Park. He also designed
the city police station. The funeral, which took place
on Wednesday, was attended by the IMayor and
members of the corporation, while the employees ot

the city council were also represented.

Mr. R. J. McKenn has been awarded the President's
Premium (presented by Mr. Frank Latham) for his

paper, " Sewage Treatment," read some time ago
before the Institution- of Municipal Engineers, and
Mr. John Robinson has gained an Institution premium
for his paper, "Mechanical Haulage." Owing to the
excellence of many of the other papers submitted dur-
ing the year, the president and ilr. Horace Boot, the
president-elect, have kindly given two further pre-

miums of two guineas each, and these have been
awarded to Mr. Frederick W. Piatt for his paper,
" The Modernising of Building By-laws," and Mr.
H. C. H. Shenton for his paper, " The Local Govern-
ment Report on the Intercepting Trap."

Edinburgh Electricity Supply.—It was resolved by
the Edinburgh Electric Light Committee last week to

recommend the acceptance of estimates, amounting to

over £12,000, for the extension of plant at the
M'Donald-road station.

FOR OTHER ADVERTISEMENTS
See End of Paper.

ETEOPOLITAN BOROUGH OF
ISLIKGTOX.

IXSPECTOR OF ROADS.
The Works Committee of this Council are prepared

to receive applications for the appointment of an
Inspector of Roads.
Candidates must have practical experience in, and

a thorough knowledge of, the following subjects

:

Levelling, masons' and paviors' work, the selection

of materials, setting out and measuring up works,
making estimates and sketches, squaring dimensions,
and in making, maintaining, cleansing, and water-
ing roads. None but those who have been engaged
in a similar capacity need apply. The person ap-
pointed will be required to devote the whole of his

time to the duties of the situation, particulars of

which can be obtained on application to the Borougli
Engineer, Mr. J. Patten Barber, at the Town Hall.
LTpper-street, N.. and will be required to pass a
medical examination as to his constitutional fitness

for the appointment. Salary to commence at 50s. per
v\-eek, rising by two annual increments of 5s. per
week to a maximum ot £3 per week.
Applications, in the hand^Titing of the candidates,

stating age, which must not exceed 36 years, past
and present employment, and accompanied by
copies of not more than three testimotiials of recent
date, must be delivered to the undersigned not later

than noon on Monday, the 10th November, 1913.

WM. F. DEWEY.
Town Clerk.

Town Hall, Upper-street,
Islington, N.

October, 1913. (928 )

HE URBAN DISTRICT COUNCIL OY
HASLEMERE.

TENDERS FOE GRANITE.
The Urban District Council of Haslemere invito

Tenders for the Supply and Delivery of Two Hundred
and Fifty Tons, more or less, of 2-in. Broken Granite,
to be supplied before 25tlr Jlarch next.
Forms of Tender may be obtained from the undei'-

signed, upon receipt of a stamped and addressed
foolscap envelojie.

Tenders, endorsed " Tender for Granite." must
reacli nie not later than 12 noon on Wednesday, the
12th November, 1913.

The Council do not bind themselves to accept the
lowest or any Tender, and reserve the right to allot

the Contract as they think fit.

HOWARD V. SNOOK.
Surveyor to the Council.

Council Offices,

Haslemex-e, Surrey.
October 30, 1913. (927)
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Third International Road Congress.
DIRECTION AND DISTANCE SIGNPOSTS.

Tliere are seven reports on this subject—the sixth

coiiuuuuication—including two under one cover from
Germany, a joint report by two American writers, and
a joint British report over seven signatures. Several

of these reports contain interesting accounts of the

conditions in the countries to which they relate, and
reconunendations as to the measures whicli should be

taken in order to reduce confusion and to evolve a

simple and general system. The limitations of space

will not permit of attention being directed to these

matters, except with regard to our ow-n country, and
tlie following brief reviews or summaries are therefore

mainly devoted to notes on practical points which are

of general interest or seem likely to be useful in the

Britisli Isles.

NORTH GERMANY AND ALSACE-LORRAINE.
By Mr. GAETJENS, Landesbaurat, Kiel.

The author states that no proposals for changes have
lieeu made by the various administrations, their

.•uraiigements being considered to fulfil their purpose.

The cheapest signpost in tlie matter of maintenance
is that made of stone, and in the wide tracks of

North Germany, in which stone is expensive, artificial

stone might be employed. A fingerpost is, however,
preferable as regards clearness of the directions, and
is more easily distininiished. Some administrations
euiploy iron posts, others are going back to the old

fingerposts of timber. These have the advantage over
iron of being cheaper in first cost and in maintenance.
The cost of a fingerpost of oak, with deal arms, is

about oue-third that of an iron post, and its life will

I'e about twenty years if the part just above ground
lie neatly finished without injuries or cracks. Such a

post can be more easily seen than one of iron, as it

is usually stouter. It has a better appearance, and fits

in better with the surrounding landscape. The arms
of iron fingerposts become rusty. Plates of sheet
metal affixed to the corners of buildings disfigure the

entrance to a village, especially when they are rusty
or have been damaged by the stones flung at them.
Such inscriptions can Ijetter be placed on boards. On
u direction plate or arm marking a by-road—that is, at
turnings off a main road—the name of the nearest
place should be indicated, an absolute necessity in

case of manoeuvres or war. A second place may be
indicated on the same arm. At the intersecting points
of tiie more important roads, care must be taken to

give sufficient directions for reaching larger places.
" To give directions besides these as to how to reach
the capital of the country or the traffic centre of the
neighbourhood appears to be superfluous, because in
the case of a longer journey the principal points along
tlie route are fixed beforehand, and the sole purpose
the fingerposts have to fulfil is to give clear directions
as to how to reach such intermediate points without
fail." Kilometre stones are of no nse to travellers
who do not know the point from which the distances
are measured; but the larger stones, at distances of

10, 50 or 100 kilometres, are useful, these bearing on
their sides the names and distances of the larger
towns.

SOUTHERN GERMANY AND THE KINGDOM OF
SAXONY.

Mr. SCHEEITMULLER, K.Bauamtmann, Trauutstein.

The kilometre stones in this area do not satisfy
the requirements of international traffic, as each route
has an independent sub-division of its own. In State
roads in Bavaria every fifth kilometre is marked with
an " hour pillar " (tlie German "Stunde " meaning
about 3 miles). Inscriptions on low stones may become
coated with mud, or the stones may be buried in snow
for long periods, and some better direction-posts are
Iherefore desirable. At the more important turnings
and crossings there are already fingerposts, for the
erection and maintenance of which there are regula-
tions, but none as regards details. Tlie most recent
]iractice is to erect cast-iron posts, the plates having
raised characters. The author considers that there
sliould be an arm for each direction at a road crossing
or turning, and not more than three arms on one post.
If there are more than three directions, as at cross-
roads, there must be two posts. All inscriptions should
lie in Roman characters, and distances in Arabic
numerals. Round numbers only should be given for
the sake of clearness. (N.B.—Roimd numbers in kilo-

metres give a closer approximation than in miles.)

Borders do not make the inscriptions more distinct.

Enamelled plates are not recommended except for

towns. At forks and crossings of important roads tlie

fingerposts should show the direction and distance of

the nearest large traffic centre. The use of capitals

for the initial letters is recommended. As a rule there

should be not more than two names on one arm, never

more than three. Nameboards for places should be

used, and on them should be given some information

as regards telephone and telegraph offices, the nearest

railway station, and where a surgeon may be found.

AUSTRIA.
T. BEADACZEK, K.K. Baurat, in the Ministry of Public

Works, Vienna.

This is a short paper on marking roads in colours.

The idea is that the traveller has a map on which the

roads are marked in four different colours according

to their orientation—N. and S., E. and VV., N.W. and
S.E., N.E. and S.W. On the actual road colours are

shown on the kilometre and marking stones, or in

striijs of colour on a white ground on kilometre stones,

trees, signposts, fences, corners of houses, &c. At

cross-roads both colours are exhibited. The sy.stein

has been put into practice in Bohemia, where, it is

stated, it has given satisfaction to the travelling

public, and especially to the owners of swift motor
cars.

UNITED STATES.

P. EVANS, President of the Philadelphia Automobile
Club ; and

A. G. BATCHELDEE, American Automobile Association.

The authors reconmiend the placing of milestones

and i and ] milestones on the State roads. The face

of the milestone should give the principal terminal

point of that road section in each direction, and the

side facing the traveller should bear the name of the

nearest settlement. Each class of elevated sign should
be uniform in size, form, colour and height. The
number of classes should be strictly limited, and all

those of an advertising nature should be rigidly ex-

cluded. The authors regard the cast-iron sign on a

cast-iron post as the best, but consider that few coun-
tries can afford the expense. For America white pine

(? for the arms) is recommended, painted white, the

letters being black. Uniformity as regards location

is desirable, and warning signs should always be at

the same distance from the obstacle or danger. In
the illustrations given the relation between sizes and
spacing of the letters seems to be very inferior to that

adopted in signs illustrated in other reports. The
letters are much too close together, and smaller letters

in the same space would be much more legible, not
only on account of the better spacing, but also because
there would be a wider margin.

FRANCE.
E. LOEIEUX, Ing^nieur en Chef des Pouts et Chaussees,

Director of the National Touring Office, Paris.

The author points out that any alteration in the
system of milestones would considerably disorganise
the work of the road department, whose statistics and
other documents apply for many years back. The
proposal of the First International Road Congress to

have a common point of departure in each town is

impracticable. All roads do not converge to any
single point. The National Touring Office has en-
deavoured to make the best use of existing posts by
ruaking changes in the indications of direction and
distance without changing the type of post or its posi-

tion. It is proposed to turn the larger posts or mile-
stones through 90 deg., so as to place the larger faces

in the direction of approaching vehicles. It is de-

sirable to reduce the amount of information hitherto
given on some stones, in order to make the inscription

more legible. The sides of the stone are reserved for

the names of the parishes in each direction. Not more
than two localities should be mentioned on one face,

and the first name should be that of the nearest in-

habited place, even if it be only a hamlet, " because
the information on the post is chiefly for local use, and
a traveller should be able to ascertain the nearest
Ijlace where he can procure more information or help."
The selection of the second parish nuist depend upon
local conditions. At the entrance to a town there

should be a post with an arm at right angles giving

the name of the town. Where it is desirable to divert
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tlirough traffic to the le.ss frequented roads, the neces-

.sary indication should be made at the turning. In

a stretcli o£ road which is common to two routes it

is better to have two different plates side by side

ratlier than to put both names on one plate. Direction

plates in towns are hung on lamp posts, and are o£

small size so as not to be eyesores at crossings. In

the open country the type of direction plate favoured

is one facing the traveller, the upper and shorter

board being white with blue letters, and giving the

name of a place on the road ahead. The lower and

longer board is divided into two parts—one for each

direction, right and left—and is dark blue with white

letters. When there is only one turning the lower

board is flush with the upper board at the edge away

from the turning, the extra length serving as a pointer

in addition to the arrows. It is considered that the

most easily read signs are those with white letters

on a dark-blue ground. It is better not to have any

edgintr, as it takes up space and makes the signs less

legible.

UNITED KINGDOM.
A. T. DAVIS. County Surveyor, Shropshire;
Col. BASKERVILLE. Cyclists' Touring Club;

S. COOKE, Secretary oJ the Automobile Association and
Motor Union

;

C W. S. CRAWLEY, Eoyal Automobile Club;

E H. LISTER, Urban District Councils' Association;

S. E. NOBLE, National Cyclists' Union;
\V. E. EICHE, Secretary, Koads Improvement Association.

Tliis admirable report is short and practical. It is

pointed out that a conspicuous direction post serves

as a warning sign for a cross-roads or turning, and it

is recommended that posts which under the old con-

ditions were serviceable enough should be placed

where they can more easily be seen. The specific

recommendations of the reporters are eight in number.

They recommend that the county and district councils

should carry out more efficiently the duties imposed

on them by sec. 34 of the Highways Act of 1835; that

posts should be of iron or wood, and the arms, pre-

ferably, of wood; that when there are more than two

arms they should be fixed at different heights, the

lowest not less than 8 ft. from the ground ; that the

inscription should indicate the nearest village or town
and "the large town in the distance"; that inscrip-

tions should be in black block letters on a white

ground, and letters and figures bold and well spaced;

that the words " to " and " miles" and the letter " M "

are superfluous, the space being better occupied by

bolder lettering; that the mileage to the nearest

quarter should be given in all cases and in figures

only, the distance being measured to the centre of the

place; that the best position for a post at the junction

of a side road is on the opposite side of the road from

which the side road branches, and not at one of the

angles formed by the latter ; that direction posts are

most conspicuous if painted alternately black and
white, and should preferably be painted in this

manner, but if there is an objection to painting them
black and white, they should be painted white only,

never of a dark colour ; that all posts and arms should
be kept well painted and lettered. The reporters also

recommend that milestones should be kept up on the

jirincipal roads at least, and readjusted on a uniform
basis, the figures being in bold, black letters on a

white ground. The report contains examples of four

ways on lettering within the same length. The first

is considered the best, and is certainly very nearly

the best, though letters slightly larger and very little

thicker might be better still. The second line, in

much bolder lettering, shows a loss of legibility which
is due to the closer spacing thereby rendered neces-

sary. Tlie third shows loss of legibility due to a de-

Ijarture from block type, and the fourth show's how by
using the word "miles" the letters have to be spaced
more closely, with a resulting loss of clearness.

ITALY.
Comm. G. TOBTOEA, Chief Engineer of the Province of
Naples, CorrespondiUEr ilemtjer of the Eoads Committee

of the Italian Touring Club.

In this report attention is drawn to the lack of

uniformity in the use of distance signs in Italy. It

is pointed out that, whereas in several provinces of

ancient Lombardy and Venice the kilometre has been
substituted for the Italian geographical mile of 60 deg.,
sub.stitution has, in the other provinces, only been
applied to a few roads. The author gives the resolu-
tions adopted at the twelfth meeting of Italian engi-
neers and architects, which was held at Florence in

October, 1909, and the provisions of a Bill introduced
liy Senator S. Uasana. in 1910. The Italian Touring
Club has already supjilied more than 8,000 sign boards
oi- plates, which are erected and repaired as occasion
arises. The plates of the communes have white letters

on a liUie ground, and are varnished with carriage

varnish. The report concludes with three recom-

mendations relating to the Government control of road

signs and units of measurement, the carrying out of

.sign-posting duties by atithorities in charge of roads,

and the appropriation of the necessary funds.

MODERN ROAD CONSTRUCTION.

By Mavrice E. Fitzgerald,

Highway Surveyor to the Warmley. Gloucestershire, Eural
District Council.*

The general opinion, in Germany, France, America.

England and other countries where rubber tyres arc

found in appreciable numbers, is that water-bound

macadam has had its day and should be replaced as

soon as a suitable substitute is found and as quickly

as finances will reasonably permit. Many of the

water-bound macadamised roads on the outskirts of

London are in a condition of bumpiness undreamt
of in the provinces—whole stones as well as all

gravel having been lifted clean out of their places,

and not worn away, as used to be the case under

the horse-drawn traffic of a few years ago.

With a water-bound road we depended upon the

traffic to complete the work of the steam roller—the

slowly rolling iron-shod wheels perfecting the consoli-

dation of the surface—and we always had enough
grit on the roads to fill up cracks and wedge the

stone. A thin film of dried mud or caked dust was
often useful in imparting smoothness to the surface.

To-day we find a complete reversion of these condi-

tions. What one can see on the outskirts of London
is being experienced in a lesser degree all over the

country.
In making roads .suitable for this modern traffic

the sucking out and dispersal of the small matter

must be counteracted by the introduction of some
adhesive material—some substance stronger than
water. Tar and asphalt are the most universally

adopted binders. They are applied in a large variety

of ways with great success, but, in spite of the

many thousands of pounds which have been spent

on this class of work for years past and in all parts

of the world, no one has secured perfect control over

them. Failures are, however, becoming less every

year, and their causes are being understood, so that

the risk of an occasional failure is far ontwei.ghed
by the benefits derived from the successes.

The demand for better roads is being met, and well

met, in many parts of the country, and this is being
done almost solely by the ousting of water-bound
macadam in favour of bituminous binding. To bring
about this change in a short period of time would
deniorali.se the finances of a district, but some of

your roads have already been dealt with. The
matter is, however, urgent, and the pride the Warm-
ley Eural District Council has always had in its

roads encourages me to advise that much greater
headway be made.

I would recommend the scheduling of certain im-
portant roads as " tar roads," or. say. " bituminous
roads," and the adoption of the principle that such
roads shall be maintained on modern lines forth-

with. No w-ater-binding should be permitted on
such lengths, and the surfaces should be main-
tained with a perpetual surface painting.
The roads which have already been tar-painted in

the district show a decided improvement over adjoining
untreated lemrths. and those lengths bound with
tarred chippings are excellent. The life of the stone
in these roads has undoubtedly been lengthened
to a very remarkable extent, and if the volimie and
nature of traffic were to remain constant from year
to year I should have no hesitation in stating that
the total cost of road maintenance would be greatly
reduced by the adoption of tar and similar treat-

ments. The pos'tion is, however, governed by the
fact that, while road traffic is yearly increasing in
volume, it is changing very considerably in nature.
necessitating an increase in the cost of mainte-
nance as well as the cost of general improvements
in the standard. Prices of material and wages rise

from year to year.

Tar treatments can claim that, while checking tlie

unavoidable increase in cost, they will materially
improve roads from the users' point of view. Everj'-

one is a road user.

* Extracts from annual report.
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SURFACE TARRING AT ESHER AND THE

DITTONS.

An interesting comment upon the value of treating

the surface of roads witli tar is made in a report to

the Esher and Dittons Urban District Council by their

.surveyor, Mr. H. C. Fread. During the past summer
a considerable amount of road tarring has been carried

out by this council—14J miles of road in all, of whicii

3i miles were main road. .4s to the advantage of thi.s

work Mr. Fread states: "I have watched the bene-

ficial and economical results of surface tarring on
several of tlie roads, and find that the protective coat

of tar preserves the road very considerably, and I am
strongly of opinion that, a.s the roads are strengthened
to bear the extra weight and traffic now imposed upon
tliem, it is economy to tar them." Upon his experience
of several years Mr. Fread observes that he "cannot
too strongly urge that all important roads be tarred."

.\s to the economy or otherwise of the policy, it is

j>ointed out that the surface tarring costs, approxi-
Jiiately, id. per square yard per annum, and this very
much extends the period for resurfacing, which costs

from Is. 3d. to Is. 6d. per square yard. In consequence
of tarring a saving of l.S00,O()O gallons of water in

road watering was effected by the Esher and Dittons
Council last summer as compared with the summer
of 1911, and this represents not only a saving of water,

Ijut also of team labour. Tlierefore the surveyor comes
to tlie conclusion that the amount spent in tarring is

amply compensated for by the saving on watering and
in the preservation of the roads.

THE GEAVELEY SPLASHGU.iRD.

With the approach of winter and the prevalence of

sloppy streets, the annoyance experienced by pedes-

trians and tradesmen in having their clothes and shop
fronts bespattered with mud by passing omnibuses has
again come under notice. At a recent meeting of the

Teddington District Council it was raised by Mr. Med-
calfe, who stated that Messrs. Tilling had adopted an
invention, and applied it to their omnibuses, whereby
tlie nuisance can now be effectually prevented.* He
therefore n)oved, and it was unanimously agreed, that

the authorities who control the line of omnibuses run-

ning through Teddipgton should be asked to adopt the

iiivention for all theirvehicles. The request is a reason-
able one (says the Suircy Cmnet). If there is a success-

nd means of obviating this irritating annoyance, no
time should be lost in its introduction.

East Grinstead Sewags Disposal Works.—In the paper
desciiptive of the St. Jolni's sewage disposal works,
which ajjpeared in our issue of last week in coruiec-

tion with the recent meeting of the Institution of

Munii-ipal Engineers at Crowborough, the name of the
contractor, James M. Vine, of Eastbourne and Tun-
bridge Wells, was incorrectly given as James M. Price.

County Councils and Rural Housing At a meeting
of the Executive Council of the County Councils Asso-
ciation in London on the 2'2nd inst. it was referred to

tlie Public Health Committee to consider and report
upon the position of county councils in regard to

rural housing, and the manner in which, under the
existing law, or any desirable amendment thereof, they
may best take action with a view to improve the con-
ditions of rural housing within their areas.

Municipal Engineering (Edited by Sydney G. Turner,
Assoc.M.iNST.c.E. Price 3s. 6d. nett. London: St.

Bride's Press, Limited, 2i Bride-lane, E.C.).—This
volume consists of model answers to questions set

at recent examinations of the Institution of Muni-
cipal and County Engineers, and is the second edi-

tion. It is practically identical with the first issued.
It is not suggested that it should take the place of

recognised text-books, but it provides useful sum-
maries of various subjects, as well as indications as
to how different types of questions may be answered.
Every effort has been made to render the answers as
accurate and comprehensive as possible, though they
contain more than a candidate would be expected
to supply. The answers are founded upon examina-
tions held in Birmingham, London and Manchester.
The appendix contains examples of questions on
sewerage, sewage disposal, tramway construction,
bridges, water supply, road construction, buildings,
sanitary science as applied to towns and buildings,
drainage, and other matters. — Local Govcrninriil
Jiniriml.

" A Jescriptior. of the mudguard was giveu iu The
SuRVEVOK of September 26th last.

INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

President—yiv. J. W. CoCKRiLL, m.inst.c.e., a.r.i.b.a.

Borough Surveyor, Great Yarmouth.

LONDON MEETING.

A meeting of the institution will be hold in the

Metropolitan District to-morrow (Saturday).

Programme.
Visit to the Houses of Parliament, and to Tagg's

Island, Hampton Court.

11 a.m.—Meet at the Chancellor's Gate, Victoria

Tower, to inspect, by kind permission of

H.M. Office of Works, the main drainage
and ventilation works at the Houses of

Parliament.
The members will be conducte,! by Mr.

Isaac Shone direct to the Shone ejector

station under the Speaker's Green, where
they will see by means of a glass model the
working actions of three large Shone ejectors

installed over twenty-six years ago.

12.15 p.m.—Proceed by motor omnibus to Tagg's
Island, Hampton Court (single fare Is. 9d.

each).

1.30 p.m.—Lunch at the New Island Hotel (tickets

2s. 3d. each).

2.30 p.m.—Inspect the drainage and drainage venti-
lation works at "The Karsino," Tagg's
Island, on the new Shone antiseptic sewage
drainage system, and the outfall arrange-
ments for the drainage of the "Karsino "

on the original "Shone hydro-pneumatic"
system, the two systems working automati-
cally and hygienically in combination.

(A few notes on the system will be prepared ai d
read by Mr. S. H. Chambers, engineer and surveyor
to the Hampton Urban District Council.)

Norman Scorgie, m.inst.c.e.,

Hon. Dutrict Secretary.
Town Hall, Hackney, N.E.

As we announce elsewhere, the Lower Thames
Valley District Surveyors' Association i^ropose to

visit Hur.st Park, Molesey, to-morrow, at 3.30 p.m.,
for the purpose of inspecting a reinforced concrete
stand, and extend a cordial invitation to the mem-
bers of the Institution of Municipal and County
Engineers to join them there on the termination of
the visit to Tagg's Island.

METROPOLITAN DISTRICT MEETING.

.4 meeting of the members of the Metropolitan
District will be held at the offices of the institution
on Friday, December 5th, at 7.30 p.m., when a paper
by Mr. Sydney G. Turner, Assoc. m.inst.c.e., Bar-
rister-at-Law, entitled " Some Kecent Legal Decisions
of Interest to Municipal Engineers," will be read
and discussed.

Thomas Cole,
92 Victoria-street, S.W. Sctretary.

INSTITUTION OF MUNICIPAL ENGINEERS.

President—Mr. Frank Latham, m.inst.c.e.i., f.s.e..

Borough Engineer and Surveyor, Penzance.

ANNUAL GENERAL MEETING.

The fifth annual general meeting of the Institution
of Municipal Engineers will be held in London on
Friday, November 7th.

Programme.
11.15 a.m.—Meet in the council chamber. No. 4

Southampton-row, London, W.C.
12 noon.—Annual general meeting

—

Minutes of last meeting.
Election of council for the year 1913-14.

Presentation of annual report of council.
Announcement of result of ballot.

Installation of president.

1 p.m.—Special general meeting for the considera-
tion of proposed by-law amendments.

1.30 p.m.—Adjourn for lunch.

2.30 p.m.—Reassemble in council chamber.
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2.45 ij.m.—Presidential address.

Discussion on the following papers to lie

presented to the meeting:—
" Temporary Buildings in Relation to

By-laws," by T. C. Barralet (member).
" The Need for Standardisation in Drain-

age Details," by Arthur Palmer (member).
"Electricity as a By-product," by R. J-

Spencer-Phillips, assoc.m.insi.c.e., &c.

The papers will be taken as read, and
advance copies may be obtained on appli-

cation to the secretary, and will be for-

warded as soon as the papers are in print.

7. -40 p.ni.—Reception by the president, at which the

Right Hon. the Lord Mayor of London, Sir

David Burnett, Bart., will be present, in

tlie council chamber, Holborn Restaurant,

Holborn, W.C.
Conversazione, with musical programme.

Tickets, inclusive of refreshments, 2s. 6d.

single ; 4s. double. Evening dress indis-

pensable.

SPECIAL GENERAL MEETING.

.\ special general meeting of the institution will be

held at No. 4 Southampton-row, London, W.C, on
Friday, November 7th, at one o'clock, to consider the

proposed amendments of and additions to by-laws

approved at a special general meeting of the institu-

tion held on April 23, 1910.

B. Wtand,
o'J Victoria-street, S.W. Secretanj.

INSTITUTION OF CIVIL ENGINEERS.

At the opening meeting of the ninety-fifth session

of the Institution of Civil Engineers, on Tuesday next

at 8 p.m., the president, Mr. A. G. Lyster, m.eng.,

will deliver his inaugural address.

Seats will be reserved for visitors, as far as possible,

until 7.5j p.m.

SOCIETY OF ENGINEERS.

At an ordinary meeting, to be lield on ilonday

next at the Institution of Electrical Engineers,

Victoria - embankment. W.C, a paper entitled
" Accretion at Estuary Harbours on the South Coast
of England " will be read by Mr. Gerald O. Case.

The chair will be taken at 7.30 p.m. precisely.

A. S. E. ACKERMANN,
Secretary.

17 Victoria-street, S.W.

CONCRETE INSTITUTE.

The thirty-ninth ordinary general meotina will be

held at Denison House, 296 Vauxhall Bridge-road,

Westminster, S.W. (close to Victoria Station), on
Thursday, November 13th, at 7.30 p.m.. when Mr. E. P.

Wells, J. p., will deliver his presidential address.

Visitors' cards can be had on application.

LOWER THAMES VALLEY DISTRICT SURVEYORS'

ASSOCIATION.

The monthly meeting of the above association will

lie held to-morrow (Saturday) at 6.30 p.m., at the Town
Hall, Twickenham. The meeting will be preceded by
a visit, at 2.30 p.m., to The Karsino, Tagg's Island,

Hampton, and at 3.30 p.m. to Hurst Park, to inspect

reinforced-concrete stand.

Members are desired to make a special effort to

attend both the visits and the subsequent meeting.

R. H. Jeffes,
Hon. Sec. and Treasurer.

A Neat Gift To the directors of Messrs. Wettern
Brothers, Limited, the London Granite Company,
Limited, and Cooper, Wettern & Co., Limited, of 16

Water-lane, London. E.C. we are indebted for an
exceedingly " natty " little leather pocket-case con-

taining a memorandum block for notes so arranged
that a "refill" is easily substituted. Verb. sap.

APPOINTMENTS VACANT.
Official and similar advertisements received dp to 4.30 p.m.

on thursdavs will be inserted in the following days issce.
but those responsihle ior their despatch are recommended
to arrange that they shall reach The Surveyor office hy noon
on WEDNESDAYS to ensuTC their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 101,6) subject to later con-
firmation bi/ letter.

CLERK OF WORKS.—November 1st.—Abersychan
Urban District Council. £2 10s. per week.—Mr. W. H.
V. Bythway, clerk, Pontypool.

ROAD SURVEYOR. — November 1st. — Escrick
(Yorks) Rural District Council.—Mr. Fred. A. Car-
nidge, clerk, 3 Stonegate, York.

ASSISTANT BUILDING SURVEYOR.—November
1st.—Corporation of Liverpool. £120 per annum.

—

City Building Surveyor.

ENGINEERING ASSISTANT.—November 1st.—
Corporation of Nelson. £85 per annum.—Mr. J. H.
Baldwick, town clerk.

COUNTY SURVEYOR'S ASSISTANT.—November
1st.-—Glamorgan County Council. £140—£170.—Mr.
Geo. A. Phillips, county surveyor, County Hall.
Cardiff.

ARCHITECT. — November 2nd. — Committee of

Management of the Dorset County Asylum.—The
Chairman, Dorchester.

BOROUGH ENGINEER'S ASSISTANT.—November
3rd.—Islington Borough Council. £90—£120 per
annum.—Mr. W. F. Dewey, town clerk.

INSPECTOR OF NUISANCES.—Novenilier 4th.—
Glaslyn Rural District Council. £60 per anmiiii.—

Mr. T. Roberts, clerk, Portmadoc.

ASSISTANT SURVEYOR.—November oth.—Kerry
County Council. £150 per annum.—Mr. M. Quinlan,

secretary, County Chambers, Tralee.

JUNIOR ASSISTANT.—November 5th.—Surveyor's
Department, Clacton-on-Sea Urban District Council.

£1 Is. per week.—Mr. Geo. T. Lewis, clerk.

JUNIOR ASSISTANTS.—November 5th.—Corpora-
tion of Walsall. £70 per annum.—Mr. John Taylor,

borough engineer and surveyor.
.

GENERAL ASSISTANT.—November 6th.—Buck-
low (Cheshire) Rural District Council. £105 per

annum.—Mr. George Leigh, clerk, L^nion OfiBcet.

Knutsford.

ASSISTANT BUILDING INSPECTOR.—Novemli-r
7th.—Doncaster Rural District Council. X60 per

annum.—Mr. H. M. Marshall, clerk.

ASSISTANT INSPECTOR OF NUISANCES.—
November 10th.—Coi-poration of Folkestone. £90

—

£100 per annum.—Mr. A. F. Kidson, town clerk.

SURVEYOR'S ASSISTANT.—November 10th.

Langport Rural District Council. £75 per annum.

—

Mr. E. Q. Louch, clerk.

BOROUGH SURVEYOR.—November 10th.—Cor-
poration of Shrewsbury. £400 per annum.—Mr.

H. C. Clarke, town clerk.

SEWAGE FARM MANAGER.—November 12tli.—

Godstone Rural District Council. 35s. per week.

—

Mr. T. C Barralet, surveyor.

ARCHITECTURAL ASSISTANT.—November Titli.

—Corporation of Ipswich. £180 per annum.—Mr. John
R. Mead, borough engineer and surveyor.

JUNIOR SURVEYING ASSISTiUS^T.—November
14th.—Corporation of East Ham. £80—£100 per

annum.—Mr. J. E. W. Birch, borough engineer.

MUNICIPAL COMPETITIONS OPEN.

Official and similar advektisehents received up to 4.30 p.m.

on thursdays will se inserted in the following days issue,

but those responsible for their despatch are recommended
to arrange that they shall reach The Surveyor office by noon
on WEDNESDAYS fo ensure their inclusion in the ueekly list of

summaries. Such advertisements may, in cases of emcTgcncij
only, be telephoned (City No. lOiS) subject to later con-

firmation by letter.

LUTON.—Novemlier 12th.—Plans for an elementary

school, for the Education Committee.—Education Secre-

tary. Town Hall.

FOLKESTONE.—November 29th.—Designs for a

band pavilion.—The Town Clerk.

COVENTRY.-Fel.ruaiy 1st.—Sketch plans for a

technical institute, for the corporation.—Education

Offices, 44 Bayley-lane.
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MUNICIPAL CONTRACTS OPEN.
Official and similar adtekiisbments received rp to 4.30 p.m.

ON THCRSDAYS WILL BE INSERTED IN THE FOLLOWING D.AV'S ISSUE,

hut those responsiMe for their despatch are recommended
to arrange that they shall reach The Surveyor olfice by noo);
on WEDNESDAYS to BTisure their inclusion in the weekly list of
summaries. Such advertisements m.av, in cases of emergency
only, he telephoned (City No. 101,6) subject to later con-
firmation hy letter.

Buildings.

(JHIOSTERFIELD.—November 1st.—For the con-

stiiiction of a stone and concrete reservoir, for the

rural district council.—Mr. Gilbert Frith, waterworks
department.

WEST RIDING.—November 1st.—For the supply
of fifty shelters for tuberculosis patients, for the

county council.—West Riding Architect. County Hall,

Wakefield.

MALDENS AND COOMBE.—November 3rd.—For
the erection of a refuse destructor, including build-

ings, chimney, drainage, foundations, approaches,
cells, flues, boiler and incidental works, for the urban
district council.—Mr. Reginald H. Jeffes, engineer
and surveyor.

MERTHYR.—November 3rd.—For extensions to

schools, for the Education Committee.—Borough
Architect.

EAST STOW.—November 4th.—For the construc-

I ion of works of water supply, for the rural district

council.—Messrs. John Taylor & Sons, Caxton House,
Westminster, S.W.

[•".AST STOW.—November 5th.—For the erection of

wurkinK-class dwellings, for the rural district council.

—Mr. II. H. Simon. Stowmarket.

LLANDRINDOD WELLS.—November 6th.—For
waterworks extensions, for the urban district

council.—Mr. H. Crabtree, surveyor.

IVYBRIDGE.-November 7th.—For the construc-

tion of a reservoir on Harford Moor, and providing
and laying of about 2 miles of cast-iron pipes, for

tlie urban district council.—Mr. Harry Francis,

12 Lockyer-street, Plymouth.

WALTON.—November 8tli.—For the erection of a

Ijulilio convenience, for the tirban district council.

—

Mr. H. Clegg, surveyor.

RATHMINES.—November 8th.—For extensions to

the electricity station, for the urban district council.

— Afessrs. Beckett & iMedcalfe, surveyors, 6 Clare-

street. Dublin.

LUDLOW.—November 8th.—For the erection of

cemetery chapel and caretaker's lodge, for the cor-

poration.—Mr. G. AV. Lane, borough engineer and
surveyor.

CORNWALL.—November 8th.—For the erection of

a school at Camelford, for the Education Committee.

—

Mr. B. C. Andrew, architect, Biddick's-street, St.

Austell.

MONMOUTH.—November 10th.—For the erection
of training college and principal's residence, for the
Ilducation Committee.—iMessrs. Alfred Swash & Son.
Midland Bank Chambers, Newport.

SELBY.—November 10th.—For the erection of thirty-

nine cottages, for the urban district council.—Mr. B.
Gray, Council Chambers.

KENT.—November 10th.—For alterations to school,

f(jr the Education Committee.—Mr. W. H. Robinson,
architect, Caxton House, Westminster, S.W.

CAMBRIDGE.—November 11th.—For demolishing
and rebuilding No. 18 Peas-hill, for the corporation.-

—

Borough Surveyor.

WANDSWORTH.—November Uth.—For the erection
of a public swimming bath, for the borough council.

—Boroush Surveyor.

BRIGG.—November 12th.—For the erection of eight
houses, for the urban district council.—Mr. E. K.
Clark, surveyor.

WINCANTON.—November 12th.—For laying mains,
valves, fittings, services, and construction of concrete
reservoir, for the rural district council.—Mr. William
Phelps, engineer, Elmscot, Shepton Mallet.

LLANELLY.—November 12th.—For carting and lay-

ing cast-iron and steel pipes, con.sti-uoiing reservoirs
and other works, for the rural district council.—'^Messrs.

H. Rofe & Son, 8 Victoria-street, Westminster.

GLASGOW.—November 13th.—For the erection of

public baths and wash-houses, for the corporation.

—

Mr. J. Lindsay, town clerk.

TOTNES.—November 14th.—For the erection of a

|iublic convenience, for the corporation.—Mr. A.

Wurren, liorougli surveyor.

SUTTON COLDFIELD.—November 15th.—Designs
and tenders for the erection of a refuse destructor,

for the corporation.—Borough Surveyor.

LEIGH.—November 17th.—For extensions and altera-

tions to technical school, for the corporation.—Mr. H.
Littler, county architect, 16 Ribblesdale-place, Preston.

PERSHORE.—November 17th.—For the erection of

sixteen cottages, for the rural district council.—

Mes.srs. Dick & Waldron, architects, Evesham.

SOUTHAMPTON.—November 17th.—For additions

to isolation hospital, for the corporation.—Borough
Engineer.

RUSHDEN.—November 18th.—For the erection of

working-class dwellings, for the urban district council.

—Mr. W. B. Madin, surveyor.

WALLASEY.—November 18th.—For additions to

tramway offices, for the town council.—Mr. W. H.
Travers, borough engineer and surveyor.

CARDIFF.—November 20th.—For extensions to

cart shed, for the corporation.—City Engineer.

CLACTON.—November 22nd.—For providing area

for sheltered bandstand, and constructing pavilion,

for the urban district council.—Mr. Daniel Rowe,
surveyor.

ESSEX.—November 22nd.—For building a new
liridge, consisting of .steel girders and concrete and
brick abutments, and making road and footpaths, for

the county council.—Mr. Percy J. Sheldon, county
surveyor, County Offices, Chelmsford.

MIDDLESBROUGH.—November 24th.—For the

erection and completion of a divisional police station,

for the corporation.—Boroiigh Engineer.

iron and Steel.

WESTHOUGHTON.—November 1st.—For supply-

ing and erecting a steel tank of the capacity of 220,000
gallons, for the urban district council.—Mr. Geo.

Hayes, surveyor.

HASTINGS.—November 4th.—For the supply of

cast-iron socket pipes, for the town council.—Mr. V.

H. Palmer, borough engineer.

EDINBURGH.—November 5th.—For the .supply of

cast-iron pipes, for the Edinburgh Water Trustees.

—

Messrs. J. & A. Leslie & Reid, 12 St. Gile.s-slreet.

LEICESTER.—November 3rd.—For the supply of

190 tons of steel girder tramway rails and fish plates,

for the corporation.—Mr. Geo. Mawbey, borough
engineer.

IPSWICH.—November 10th.—For the supply of

cast-iron pipes, for the Waterworks Committee.—Mr.
C. W. S. Oldham, engineer, Waterworks.

GLASGOW.—November Uth.—For the supply of

steelwork for roof construction, for the corporation,

—

Mr. J. Dalrymple, 46 Bath-street.

SWANSEA.—November 11th.—For the supply of

wrought-iron unclimbalile fencing, for the corporation.

—Mr. H. Lang Coath, town clerk.

LONDON.—November 11th.—For the supply of a

pumping engine, for the county council.—Mr. G. W.
Humphreys, County Hall, Spring-gardens.

TEWT^CESBURY.-November 18th.—For laying a

water main, for the rural district council.—Mr. H. A.

Badham, clerk.

Roads.
WALMER.—November 1st.—For the supply of clean

flints, for the lu-ban district council.—The Surveyor.

CLEETHORPES.—November 1st.—For the supply

of 500 tons of granite broken to a 2-in. gauge, for the

urban district council.—Mr. C. H. Waithman,
surveyor.

HAMPTON WICK.—November 1st.— For the

supply of granite, for the urban district council.—The
Surveyor.

KEIGHLEY.—November 3rd.—For making good a

street, for the rural district council.—Mr. T. Burton,

surveyor.

EAST HAM.—November 3rd.—For the supply of

a machine road broom, for the corporation.—Mr. C.

Eustace Wilson, town clerk.

FAVERSHAM.—November 3rd.—For the supply of

broken granite and granite chippings, for the corpora-

tion.—Town Clerk.
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\LDERSHOT.—November 4th.—For the supply of

Hungry Hill ?ravel. for the urban district connoil.-

iSIr. F. C. Uren, .surveyor.

ESHER AND THE DITTONS.—November oth.—

For making up Foley-road, Section 2, for the urban

district counciL-JIr. H. C. Fread, engineer and

surveyor.

WANSTE \D —November 5th.—For works of widen-

ing, kerbing, and channelling, for the urban district

council.—The Surveyor.

YORK —November 6th.—For sewering, levelling,

paving, metalling, and channelling private streets for

twelve months, for the corporation.—Mr. b. VV.

Spurr, city engineer.
, , ,,

M\LDON.—November 7th.—For making footpath

and widening road, for the corporation.—Mr. T. K.

Swales, borough surveyor.

WILLINGTON.—November 8th.—For making good

certain streets, for the urban district council.—Mr. J.

H. Gardner, surveyor.

PENYBONT.—November 8th.—For work of road

widening, for the rural district council.—Mr. E. Jen-

kins, surveyor, Nolton-street, Bridgend.

BEXHILL.—November 8th.—For making up certain

streets, for the corporation.—Mr. G. Ball, borough

surveyor.

SKEGNESS.—November 10th.—For tar-macadam

works and surface-water drainage, for the urban dis-

trict council.—Mr. R. H. .Jenkins, surveyor.

NORTHUMBERLAND.—November 10th.—For the

supply of stone for the main roads, for the county

council.—County Surveyor, Moothall, Newcastle-on-

Tyne.

BLAENAVON.—November 12th.—For making roads

and paths, erecting wall and fencing, for the urban

district council.—Mr. E. \V. Edwards, surveyor.

WEMBLEY.—November 12th.—For work of making

up, for the urban district council.—Mr. C. R. W.
Chapman, engineer and surveyor.

TWTCKENHAINL—November 12th.—For the supply

and delivery of 730 yds. of artificial stone paving, for

the urban district council.-Mr. Fred. AV. Pearco,

surveyor.

WEST SUSSEX.—November 15th.—For the supply

of broken granite, quartzite, tarred macadam, picked

surface flints, cartage, and team labour, for the county

council.—Mr. H. W. Bowen, county engineer,

Horsham.

WEST SUSSEX.—November 15th.—For the supply

of about 200.000 gallons of tar, for the county council.

—Mr. H. V;. Bowen, county engineer, Horsham.

WEST SUSSEX.—November loth.—For the supply

on hire of steam rollers, for the county council.—Mr.

H. W. Bowen, county engineer, Hoisham.

EDMONTON.—November 17th.—For private street

works, for the urban district council.—Mr. C. Brown,

engineer and surveyor.

SOUTHAMPTON.—November 18th .—For the supply

of tools for use on main roads for one year, for the

county council.—Mr. H. Barber, clerk. The Castle,

Winchester.

SOUTHAMPTON.—November 18th.—For the hire of

steam rollers, for the county council.—Mr. H. Barber,

clerk. The Castle, Winchester.

SOUTHAMPTON.—November 18th.—For the supply

of stone for the repair of the main roads, for the

county council.—Mr. H. Barber, clerk. The Castle,

Winchester.

TURTON. — November 19th. — For laying 13,00;i

super, yds. of tar-macadam, for the urban district

council.-Mr. V. W. Laithwaite, surveyor.

EAST SUSSEX.—November 20th.—For the supply
of granite flints, haulage and general team labour, lor

tlie county council.—Mr. F. J. Wood, county surveyor.

County Hall, Lewes.

CAMBERWELL.—November 24th.—For supplying,
laying and maintaining 500 yds. super, of roadway
paving, for testing the suitability of materials for

'bus or other heavy mechanical and horsed vehicles,

for the borough council.— Jfr. William Oxtoby,
borough engineer.

Sanitary.

CHEPPING WYCOMBE.—November 1st.—For the

supply for one year of stoneware pipes, for the cor-

poration.—Mr. T. J. Rushbrooke, borough surveyor.

RL^NCORN.—November 3rd.—For sewerage works,

for the rural district council.—Messrs. Wright &
Haralyn, engineers, Sankey-street. AVarrington.

WYE.—November 5th.—For drainage work at .school,

for the Kent Education Committee.—Mr. W. J. Spicer,

1!) Bank-street, Ashford.

LANARK.—November 5th.—For the construction of

sewage disposal works at coruity hospital, for the Dis-

trict Committee of the Middle Ward.—Mr. J. Dobson,
District Offices, Hamilton.

NANTWICH.—November 6th.—For the construction

of sewage disposal works, comprising detritus, settling,

storm-water and stand-by tanks, filter beds, humus
tanks, laying sewers and constructing manholes, for

the rural district council.—Mr. H. G. Atkinson, clerk.

HORSLEY'-ON-TYNE.—November 8lh.—For laying

drain pipes, constructing sewage tank, and other

works, for the Parochial Committee.—Mr. J. Millbiirn,

clerk. Waterworks, Wylam-on-Tyne.

ALNWICK.—November 10th.—For laying socketed
earthenware pipes, for the rural district council.—Mr.
E. Gair. Council Offices.

WELLINGTON (Salop). — November 10th. —For
drainage work at cemetery, for the Joint Burial Com-
mittee.—Mr. G. Riley, surveyor, Walker-street,

Wellington.

ILFORD.—November 11th.—For the construction of

.sewer and manholes, for the urban district council.

—

;\Ir. H. Shaw, engineer and surveyor.

LEEDS.—November 12th.—For the construction of

screening chambers, screen-house, detritus pits, sewer,

culvert, retaining wall, pumping station and works
office, for the corporation.—Mr. Geo. A. Hart, sewerage
engineer, 26 Great George-street, Leeds.

AVOODSTOCK.—November 12th.—For the execution

of drainage work, for the rural district council.—Mr.
A. G. Higgs, clerk.

SEDGKFIELD.—November 13th.—For scavenging
'vork, for the rural district council.—Mr. J. E. Robin-

son, inspector of nuisances.

OGMORE AND GARW.—November 13th.—For
laying stoneware pipe sewer and constructing man-
holes, for the urban district council.—Mr. S. H.
Stockwood, clerk, Brynogwy, Court-road, Bridgend,

Glamorganshire.

TOTNES.—November 14th.—^For laying glazed

stoneware socket pipe sewer, constructing manholes,

and other works, for the corporation.—Mr. AA'. F.

Tollit, architect and surveyor, 10 High-street.

TOTNES.—November 14th.—For the erection of a

public convenience, for the corporation.—Mr. A.

AA'arren, borough surveyor.

BRADFORD.—November 18th.—For the construc-

tion of storm-water tank, conduits, ca.seades. sludge

mains and stoneware effluent pipes, for the corpora-

tion.—:\Ir. J. Garfield, Esholt Hall, near Shipley.

HORSFORTH.—November 18th.—For laying stone-

ware sewers, cast-iron rising main and manholes.' for

the urban district council.—Mr. H. Raven, engineer.

AA'INDSOR.—November 22nd.—For providing about

4^ miles of cast-iron socketed pipes 12 in. in diameter,

for a rising main, and about 111 lin. yds. of 12-in..

123 yds. of 9-in., and 54 yds. of 6-in. pipes, with

socketed pipes for gravitation sewers, for the rural

district council.—Mr. Alfred M. Fowler, Hendersyde,

Ascot.

AA'INDSOR.—November 22nd.—For providing and
fixing about 34 miles of glazed stoneware main sewers,

with manholes, flushing chambers, ventilating shafts,

and other works, for the rural district council.—Mr.
Alfred AI. Fowler, Hendersyde, Ascot.

CLECKHEATON.—November 30th.—For altera-

tions and additions to public conveniences, for the

urban district council.—The Sanitary Inspector.

Stores.

BIRMINGHAM.—November 5th—10th.—For the

supply of stores, for the W^ater Committee.—Foreman.
Brasshouse-passage, Broad-street.

Miscellaneous.

GILLIXGTIAM.—November 14th.—For the supply

of a liorse broom, sanding machine, and cement-test-

ing machine, for the corporation.-Mr. John L. Red-
fern, borough surveyor.
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TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.

The Editor invites the co operation of Sduveyor Tedders
with a view to making the information given under tliid

head as complete and accurate as possible.

* Accepted. t Eecommeuded for acceptance.
t Provisionally accepted.

nROADSTAlES.—For makintr up York-avenue and supply-
ing 500 tons of granite macadam, for the urban district
council.—Mr. H. Hurd. surveyor :

—

Yo!;k-avesde.
Paramors, Limited. Marfrate £294
J. T. May. Broadstairs .

.

195
G. Grisrgs. Dunipton .. 173

Surveyor's estimate. £153.

500 To.\s OF Graxitb Macadam.

A. & F. Manuelle
London Granite Company
Brooks, Limited
Fry Brothers
Fry Brothers (in one cargo)
Koad Maintenance Company
J. Mowlem Jc Co.
.1. Mowlem & Co. (in one cargo)
Griffiths & Co
Griffiths & Co. (in one cargo)
Itowe & Mitchell
H. L. Cooper A Co 13 3

CROYDON.—For laying 6,970 super, yds. of softwood paving
in Purley, and 7,280 yd.'^. super, in London-road. Mitcham,
for the rural district council.—Mr. E. Chart, junr.,
surveyor ;

—

Contract Contract Contract
No. 1. No. 2. No. 3.

improved Wood Pavement Com-
pany, Limited, Queen Vic-
toria-street, E.C.

Acme Flooring and Paving Com-
pany (1904), Limited, Victoria
Park. N.E. '

W. Griffiths, Limited, Bishops-
L-ate, E.C

J. Mowlem & Co., Westminster,
S.W.

H. Farrow, Brixton, S.W
E. lies, senr., Croydon

8. d.

Per yard super.
s. d.

FEbTHAM.—For the supply of granite, for the urban
district council.—Mr. G. Stevens, surveyor :—

Ellis & Everard, Leicester, 14s. per ton.t

L.\NCASHIEE.—For the erection of a sanatorium, for the
county council —Mr. J. B. Jolly, architect, Chorley :

—

n. Kelley & Brother, Liverpool £5,115
W. A. Lloyd, Liverpool 4,799

W. Fairclough, Adlington 4,764

.1. W. Lee, Chorley 4,652
Baxendaie Brothers, Chorley 4,554

L. Fairclough, Chorley 4,483

Levi Brindle, Chorley .

.

4,455

T. W. Hall, Chorley * 4,320

forLEICESTEE.—For the erection of car-repairing shops,
the corporation —Mr. E. G. Mawbey. borough engineer :—

T. Barker & Sons, Loughborough il6,494
J. E. Johnson & Son, Leicester 15,497

.T. Hutchinson & Son, Leicester 15,323

M. Moss & Sons, Limited, Loughborough 15,283

W. M. Sharp & Son, Leicester 15,195

Bradshaw Brothers, Leicester 14,963

Haskard, Eudkin & Beck, Leicester 14,889

Cbitham & Co., Leicester 14,887

.1. Cole & Sons, Leicester 14,731

J. C. Kellett & Son, Leicester 14,644

Bowles & Son, Leicester 14,509

K. Herbert & Sons, Leicester 14,490

K. Fox, Leicester -

.

14,449

F. J. Bradford, Leicester 14,279

J. Chapman & Sons, Limited, Leicester* .. 14,076

MAIDSTONE.—For the supply of disinfectants, for the cor-

poration :

—

P. J. Oliver, Maidstone, £240.

R.\THMINES (Co. Dublin).—For the construction of an
underground convenience, for the urban district council :

—

J. Bardon, Rathmines, Dublin £388
D. Clarke, Eathmines, Dublin • 350

E.\WTENSTALL.—Accepted for the erectii

c<jnveuience8, for the corporation.—Mr.
borough surveyor :.—

J. E. Holt, Watertoot.

ROCHDALE.—For making up certain streets, for the cor-

|)oration.—Mr. S. S. Piatt, borough surveyor :

—

Contract No. 410.—E. A T. Howarth. Rochdale.
Contracts Nos. 411 and 412.— S. Kearsley, Leigh, Lanes.

SHIPLEY.—-\ccepted for the erection of twenty-one houses,
for the urban district council.—Mr. W. H. Dawson,
surveyor ;

—

Masons' Work.—W. Pitts & Sons, Shipley.
Joiners' Work.-Cryer Brothers, Shipley.
Plasterers' Work.—W. Holmes, Baildon and Shipley.
Plumbers' Work.—H. Firth. Shipley.
Slaters' Work.—T. Thornton, Shipley.
Painters' Work.—G. E. Midgley, Shipley.

WREXHAM.—For t-he erection of a bowling pavilion and
lavatories, for the corporation.—Mr. J. England, borough
engineer ;

—

J. B. Wooley, Wrexham £448
T. L. Davies, Ehos 325

Miles Brothers, Ehos 320

WROTH.\M.—For emptying cesspools, for the urban district

council.—Mr. F. T. Elliott, surveyor. Borough Green,
Kent :

—

J. Woodhams & Son. Borouah Green, Wrotham, £282 per
annum.

MEETINGS.
Secretaries and others will oilige iv sending early notice o/

dates of forthcoming meetings.

OCTOBER.
31.— Junior Institution of Engineers: Mr. Ronald Kelsey-

Jones, P.A.S.I., on " The Difference between a Drain and
a Sewer."

NOVEMBER.
1.—Institution of Municipal and County Engineers : Meet-

ing in Metropolitan District; Visit to Houses of
Parliament and Tagg's Island, Hampton Court.

1.—Lower Thames Valley District Surveyo!-s' Association :

Meeting at Twickenham. 6.30 p.m.
3.—Society of Engineers : Mr. Gerald O. Case on " Accretion

at Estuary Harbours on the South Coast of England."
Institution of Electrical Engineers. 7.30 p.m.

4.—Institution of Civil Engineers : Opening Meeting of
95th Session; Mr. A. G. Lyster, m.eng.. President,
delivers his Inaugural Address. 8 p.m.

5. -Institute of Sanitary Engineers: Mr. E. H. Blake on
" The Education of the Sanitary Engineer." Caxtori
Hall, Westminster. 8 p.m.

7.—Institution of Municipal Engineers : Annual General
Meeting. 4 Southampton-row, W.(!!. ; Conversazione,
King's Hall, Holborn Restaurant, 7.45.

10.—Surveyors' Institution: Presidential Address; Distri-
bution of Prizes. 8 p.m.

13.—Concrete Institute : Mr. E. P. Wells delivers his
Presidential Address. 7.30 p.m.

24.—Surveyors' Institution : Mr. W. G. Fearndale, M.A., Sorby
Professor of Geology. Sheffield University, on "Some
Geological Aspects of Road Making."

27.—Concrete Institute : Mr. Harold Cane on " Steel and
Reinforced Concrete Chimneys." 7.30 p.m.

DECEMBER.
5.—Institution of Municipal and County Engineers : Metro-

politan District Meeting; Mr. Sydney G. Txirner,
ASSOC.M.iNST.c.E., Barrister-at-Law, on " Some Recent
Legal Decisions of Interest to Municipal Engineers."

11.—Concrete Institute : Mr. Laurence Gadd on " Some
Fallacies in Testing Cement." 7.30 p.m.

15.—Royal Institute of British Architects : Mr. W. .K.

Forsyth on " The Repair of Ancient Buildings."

JANUARY.
12.—Surveyors' Institution ; Mr. Graham Mould, Barrister-

at-Law, on " The Law of Dilapidations."
26.—Surveyors' Institution ; Mr. George Corderoy on

" Measuring and Quantity Surveying."
29.—Concrete Institute : Disciission on Joint Report of the

Reinforced Concrete Practice Committee and the
Quantity Surveyors' Association, on " Standanl
Methods of Measurement for Reinforced Concrete
Work." 7.30 p.m.

APPOINTM ENTS OPEN.
OFFICI.AL A.ND SIMILAR ADVERTISEMENTS RECEIVED CP TO 4.30 P.M.

OS THURSDAYS WILL EB INSERTED !N THE FOLLOWING DAY'S ISSUE,

but those responsible for tlieir despatch are recommended
to arrange that they shall nach The Surveyor office by noon
on WEDNESDAYS to ensure their i:ulusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 101,6) subject to later co7i-

firmation bu letter.

BOROUGH OF SHREWSBURY.
Applications are invited for (he position of

Boroiigli Surveyor and Surveyor of High-.vays. Salary,

tlOO per anuum.
Applicant.s must have had experience as Surveyor

or Assistant in a Borough or Urban Distrijt, or

in a Rural District with Urban powers. Age limit
30—45. Canvassing, direct or indirect, wilt dis-

qualify.

Particulars and Conditions of Appointment n.ay bo
obtained at the Town Clerk's Office.

Applications, stating age, experience (including road
making), accompanied by copies of not more than
three recent testimonials, and endorsed "Borough
Surveyor," must be delivered at the Town Clerk's
Office, Guildhall, Shrewsbury, not later than 12 o'clock

noon on Monday, the 10th day of November, 191,3.

H. C. CLARKE,
Town Clerk.

Guildhall, Shrewsbury.
October 20, 1913. (902)

pOUNTT BOROUGH OF WALSALL.^ APPOINTMENT OF JUNIOR. ASSISTANTS.
Applications are invited for the Appointment of

Two Junior Assistants in the Office of the Borough
Engineer and Surveyor,

Salary £70 per annum.
Applications, in Candidate's own handwriting, on

special forms, and accompanied by not more than three
recent testimonials, to be sent to the undersigned on
or before 5th November, 1913, Canvassing will

disqualify.

JOHN TAYLOR,
Borough Engineer and Surveyor.

Council House.
Walsall.

October 22, 1913. (908)
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THE RURAL DISTRICT COUNCIL OF
DONCASTKR invitp applicatinns for the apponit-

nient of Assistant Building Inspector in the Surveyor's

Department.
, , - i

Applicants must have a thorongh knowledge ot and

practical experience in Building Constrviction.

The person appointed will be required to devote

his whole time to the duties of his office.

The salary will be at the rate of £80 per annum,

and the appointment subject to One Month's notice

on either side.
. .

Applications, in candidate's own handwriting,

stating age and previous experience, and accompanied

by copies of not more than three recent testimonials,

should reach me on or before Friday, the 7tli

November, 1913.

H. M, MARSHALL,
Clerk.

Union Offices, High-street,

Doncaster. (915'

COUNTY BOROUGH OF IPSWICH.
ARCHITECTURAL ASSISTANT.

Applications are invited for the position of Archi-

tectural Assistant in the Borough Engineer and Sur-

veyor's Department. Salary, £180 per annum. Other

things being equal, preference will be given to a

gentleman connected with the Royal Institute of

British Architects, and from 25 to 32 years of age.

All applications and testimonials should be de-

livered to the undersigned not later than 9 a.m. on

Wednesday, the 12th November, 1913, endorsed "Archi-

tectural Assistant."

JOHN R. MEAD,
Borough Engineer and Surveyor.

Town Hall,
Ipswich.

October, 1913. (913)

THE RURAL DISTRICT COUNCIL OF
GODSTONE,

PARISH OF LINGFIELD.
Wanted, a Manager for the Lingfield Sewage Works.

Candidates to be between the ages of 25 and 45. Appli-

cants must have had experience of the work, and

understand Oil Engines and Pumps. Commencing

wages, 35s. per week.

A list of the duties and a Form of Application may

he had from Mr. T. 0. Barralet, Surveyor to the Coun-

cil, Oxted, Surrey.
Applications, with copies of not more than three

testimonials, are requested to be sent to the under-

signed on or before the 12th day of November, 1913.

Selected Candidates will be written to.

E. ALSTON HEAD,
Clerk to the Council.

East Grinstead.
October 16, 1913. (^)

1 JURAL DISTRICT OF BUCKLOW
_LV (CHESHIRE).

The Council invite applications for the post ot

General Assistant to the District Surveyor. Salary

after the rate of £105 per annum, payable monthly.

Candidates must be neat Draughtsmen, competent

to take Levels, make Surveys, prepare Plans, Sec-

tions, Estimates, Quantities and Specifications, and

be prepared to assist generally in the office and m
the carrying out of the several works of the District

Surveyor's Department, and under that Official's

orders and supervision.

Preference will be given to one with some practical

experience in the work of a similar department,

including Works of Sewerage, &c.. Inspection of New

Streets and Buildings under By-laws relating thereto,

making up of Private Streets, &c.

The appointment to be determinable by either

party after one month's notice in writing.

Applications, marked "General Assistant," stating

age and experience, with copies of not more than

three testimonials, must reach the undersigned not

later than Thursday morning's post, the 6th November.

Selected candidates will be written to.

GEORGE LEIGH,
Clerk to the Rural Council.

pLACTON URBAN DISTRICT COUNCIL.^ SURVEYOR'S DICPARTMENT.

The aliove Council invite applications for the posi-

tion of Junior Assistant in the Surveyor's Department.

The applicant should be a. fair draughtsman, able

to take levels and make surveys.

Wages, One Guinea per week.

Applications, stating age, qualifications, &c., accom-

panied by copies of three recent testiiuonials, t-o be

delivered, under sealed cover, endorsed "Junior

Assistant," at my office not later than noon on

Wednesday, the 5th November next.

GEO. T. LEWIS,
Clerk to the Council.

Town Hall Buildings,

Clacton-on-Sea.
October 24, 1913. (917)

T ANGPORT RURAL DISTRICT COUNCIL.
J-^ SURVEYOR'S ASSISTANT.

The Council invite applications for the appoint-

ment of a Surveyor's Assistant for the Rural Dis-

trict, which comprises 26 parishes, and contanis 60

miles of main and 205 miles of district road. Salary

at the rate of £75 per annum, payable monthly, sub-

ject to a deduction for National Health Insurance.

The person appointed will act under the super-

vision of the Surveyor, and perform such duties as

he may require.

Applications from qualified Surveyors will be pre-

ferred, and no person need apply who has no pre-

vious knowledge of road maintenance.
Applications, in candidate's own handwriting.

stating age and qualifications, and accompanied by

copies of not more than three recent testimonials,

to be sent to the undersigned not later than Monday.
lOtli November next.

(By order)

EDWD. Q. LOUCH,
Clerk to the Council.

Council Offices,

Langport, Somerset.
October 27, 1913. (920)

YTTANTED, Junior Draughtsmen in the Office

' » of a Borough Engineer and Surveyor, (County
Borough), about 75 miles from London, Salary, 30s.

per week
;
good experience to be obtained. Applicants

must be good, accurate and rajjid draughtsmen.
Applications, together with copies of 3 recent testi-

monials, to Box 1..332, office of The Survetor, 24

Bride-lane, Fleet-street, E.C. (914)

ARTICLED PUPIL.—County Surveyor has

vacancy in his office for an Articled Pupil.—
Apply Box i,3.33, office ot The Surveyor, 24 Bride-

lane,' Fleet-street, E.C. (918)

TENDERS WANTED.

QELBY URBAN DISTRICT COUNCIL.^ COTTAGES.
The Council invite Tenders for the Erection of Cot-

tages on land in Fairfax-avenue, Selby. Plans and
Specification may be seen and all particulars obtained

at my office on and after Saturday, November 1st, I'Ji;!.

Sealed Tenders, endorsed "Cottages," must be de-

livered to me not later than 12 noon on Monday,
November lOth, 1913. The Council do not bind them-
selves to accept the lowest or any Tender.

BRUCE GRAY, c.e., F.R.s.(EniN.).

Council Chambers, Selby. (926)

Union Offices,

Knutsford.
October 21, (903)

BOROUGH OF GILLINGHAM, KENT.
The Corporation are prepared to receive Tenders

for—
1 Horse Bro"bm,

1 Sanding Machine and
1 Cement-testing Machine.

Sealed Tenders, with illustrations showing the type

tendered for, to reach the undersigned not later than

noon, Friday, the 14th November, 1913.

JOHN L. REDFERN,
Borough Surveyor.

Corporation Oflices,

Gillingham. Kent.
October 28, 1913. (935)
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wINDSOR RURAL DISTRICT COUNCIL.

SUNNINGHILL AND SUNNINGDALE SEWERS.

CONTRACT " B."

Tenders are required fur the providing and fixing

complete of about Si miles of Glazed Stoneware Main
Sewers, varying in size from 18 in. to 6ni. diameter,

togetlier with Manholes and Flushing Chambers in

Brick\vork, Ventilating Shafts, and other works con-

nected therewith, and for carting from the railway at

Ascot Station, Ascot Siding, and Sunningdale Station,

and excavating for, and laying and jointing complete
of about 4* miles of 12-in. Cast-iron Rising Main and
Fittings connected therewith, together with about
111 yds. of 12-in., 123 yds. of 9-in., and 54 yds. of 6-in.

Cast-iron Socketed Pipes for Gravitation Sewers (all

the Cast-iron Pipes and Fittings thereto will be pro-

vided by the Council at the Railway Station, Ascot, or

Ascot Siding, or the Railway Station at Sunningdale)
as described in the Specification and Bills of Quantities
and shown on the Plans, Sections and Detailed Draw-
ings, which may be seen at the Office of Jlr. A. M.
Fowler, m.inst.c.e., " Hendersyde," Ascot, where a

copy of the Specification, Bills of Quantities and Form
of Tender may be obtained on the payment of i.lO,

which will be returned on the receipt of a Ic/nd-fide

Tender and the return of the Specification.

The Contractor's attention is called to the necessity
of an early examination of the extensive area over
which the proposed sewers are to be constructed, to

enable him more fully to ascertain the nature and ex-
tent of the proposed works.

The whole of the works to be carried out to the com-
plete satisfaction of Mr. A. M. Fowler, m.inst.c.e., the
Engineer of the Scheme, and Mr. John H. Blizard,
ASsoc.M.ixsT.c.E., of 11 Victoria-street, Westminster,
S.W. (associated with him as Joint Engineer for the
execution of the Works).

Tenders must be delivered on the printed Form,
under seal, at my Ofiice, 3 Sheet-street, Windsor, en-
dorsed " Contract ' B,' Tender for Sewerage Works,"

not later than 12 noon on Saturday, the 22nd November,
1913.

Tenders shall be accompanied by a statement of

reference to the construction of sewerage works for

which the party tendering has been solely responsible
as Contractor.

The lowest or any Tender will not necessarily be
accepted, and no allowance will be made for Tenders.

(By order)

J. E. GALE,
Clerk to the Council.

October 15, 1913. (893)

W^^^
DSOR RURAL DISTRICT COUNCIL.

SUNXINGHILL AND SUNNINGDALE SEWERS.

CONTRACT "C."
Tenders are required for the providing and delivery

at Ascot or Sunningdale Railway Goods Station or
Ascot Siding, of about U miles of Cast-iron Socketed
Pipes, 12 in. diameter, for a Rising Main, and for

about 111 lin. yds. of 12-in., 123 lin. yds. of 9-in., and
54 lin. yds. of 6-in. Cast-iron Socketed Pipes, together
with some irregularly .shaped socketed pipes for

Gravitation Sewers as described in the Specification,

Bill of Quantities and Form of Tender, which may be
obtained at the Office of Mr. Alfd. M. Fowler,
M.INST.C.E., "Hendersyde," Ascot, on the payment of

£5, which will be returned on the receipt of a hond-fide

Tender and the return of the Specification.
Tenders must be delivered on the printed Form at

my Office, 3 Sheet-street, Windsor, endorsed " Contract
' C Tender for Iron Pipes," not later than 12 noon on
the 22nd November, 1913.

The lowest or any Tender will not necessarily be
accepted, and no allowance will be made for Tenders.

(By order)

J. E. GALE,
Clerk to the Council.

October 15, 1913. (894)

200 GUINEA GUP & 3 GOLD MEDALS

Won at ROSSLARE SPEED TRIALS.

IBLE,

B(
First in all three open events.

First in event C for private owners' cars.

Fastest time over the flying mile.

1 18 Miles per hour on a Sand Course.

This is the third time the Dunlop 200 Guinea

Cup has been won in open competition by

Invincible Talbot cars.

Over 40 highest awards have been won by

Talbot Cars in Hill-Climbing, Petrol Economy,

and Reliability Competitions open to all makes

of cars during the season,

Catalogue on request.

CLEMENT TALBOT, LTD.,
Automobile Designers and Engineers,

Barlby Road, Ladbroke Grove, London, W.
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OUNTY OF SOUTHAMPTON.

MAIN KOADS.

HIRE OF STEAM ROLLERS.

Tender.? are invited for the Hire of Steam Rollers

for use on the Main Roads throughout the County

during the year ending 31st March, 1915.

Condition? and Forms of Tender may be obtained

from the County Surveyor, The Castle, Winchester,

on and after October 30th, 1913.

Sealed Tenders, endorsed " Tender for Hire of

St«am Rollers," are to be delivered to me on or

before the 18th November, 1913.

H. BARBER,
Clerk of the County Council.

The Castle,

Winchester.
October 27, 1913. (923)

cOUXTY OF SOUTHAMPTON.
MAIN RO.\DS.

TO STONE CONTRACTORS.
Tenders are invited for the Supply of Stone for

the Repair of the IMain Soads during the year ending

31st March, 1915. Forms of Tender and Schedule of

approximate Quantities required, and Stations to

which the Stone is to be delivered, may be obtained

on application t-o the County Surveyor, The Castle,

Winchester, on and after October 25th, 1913.

Sealed Tenders, endorsed " Road Stone," to be

delivered to me on or before the 18th November,
1913.

H. BARBER,
Clerk of the County Council.

The Castle,

Winchester.
October 27. 1913. (922)

pOUNTY OF SOUTHAMPTON.

MAIN ROADS.

SUPPLY OF TOOLS.
Tenders are invit«d for the Supply and Delivery

of Tools for use on Main Roads during the year

ending 31st March, 1915.

Conditions and Forms of Tender may be obtained
on and after October 25th, 1913, from the County
Surveyor, The Castle, Winchester.
Sealed Tenders, endorsed " Tender for Tools," are

to be delivered to me on or before 18th November.
1913.

H. BARBER,
Clerk of the Countv Council.

The Castle.

Winchester.
October 27, 1913. (921)

OUNTY BOROUGH OF MIDDLES-
BROUGH.

To Builders and Contractors.—The Corporation in-

vite Tenders for the erection and completion of a

Divisional Police Station on vacant land (part of the
original Butchers' Market site) at Dacre-street.

Drawings may be seen and Bills of Quantities ob-
tained on payment of One Guinea (returnable on
receipt of a bond-fide Tender), at the office of the

Borough Engineer, Municipal Buildings, Middles-
brough.
Tenders, on the proper Form, are to be delivered

at this office not later than 10 o'clock a.m. on Monday,
24th November, .1913, endorsed "Tender for Dacre-
street Divisional Police Station."

(Bv order)

"S. E. BURGESS, m.inst.c.e..

Borough Engineer.
Borough Engineer's t)ffice,

Municipal Buildings, Middlesbrough.
October 23, 1913".

"
(916)

DRAIN AND TUBE CLEARING MACHINES
Supplied complete -with specially selected MALACCA CANES, fitted with ordinary

Brass Interchangeable Joints. ^j^^ ^j^h the "FERRET" or other

patentLOCKFAST JOINTS.

Contractors to H.M, Government, Principal Railway Companies,
Borough Councils, and Municipalities throughout the '^orld.

IN USE BY EMINENT SANITARY EXPERTS EVERYWHERE.

We are specialists in DRAIN CLEANING and TESTING

APPLIANCES. Catalogue en application.
not Slip the Thread or

Interohaneeable ftelf-lockii

GAKEBREAD, ROBEY k GO., Caroba Works, WOOD GREEN, LONDON, N.
Telegraphic Address: "BPLENDOUR, LONDON.' Telephone Numbers, Palmers Green, 63S & 636.

There is ONE

and ONE only.

THE HARD YORK NONSLIP 8TO^aE CO.,
LONDON I

CAXTON HOUSE,
^'(•TMINSTBR, S.W

(BROOKES LTD..)
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Minutes of Proceedings.

Signposting and
Highway

Authorises.

The appeal which, as wc
annoiinced last week, has been

made by the Motor Union for

a fund of £50,000 to be devot€d

to the signposting of roads raises voi-y important
administrative questions. In the firet place, we
have to consider whether it is desii-able that the

expense of canying out duties intrusted to the

local authorities should be defrayed l)y piiblic sub-

scription. That the principle migbt be extended
to other spheres of public responsibility wc do not

suggest, since the relation of the public to the road

system is unique : but the pixsposal involves, in fact

and in principle, a disturbauce of the relations

between the local authorities, the Road Board and
the public, and it must therefore be considered not

only in its immediate application, but also as a

matter of principle in highway economics. In
emergencies funds are often raised for the purpose
of i-elieviug a situation which is technically pro-

vided for by law, but iu such a case the whole affair

is over iu a short time. No such term would be
set to the activities which would develop from the
acceptance of the present proposal. This brings us

to the second question : Is it desirable to place the
responsibility for the carrying out of public duties

in the hands of one class of road users? The sign-

posting of roads should be so can-ied out that it is,

a.s far as possible, equally convenient for all classes

of road users, not only as a facility, but also in

it« effects. This consideration would, of course, be
recognised by the Motor Union ; but the point of

view of one class of road users is not the same as

lliat of other classes, nor nf surveyors, which is one
of the reasons why the Road Board is necessary to

the development of roads. The keen motorist
honestly believes that he knows best what the public
needs; but surveyors also must be allowed their

views. These considerations are, however, less im-
portant than is the matter of principle. Ought
any unofficial body to be intrusted with official

duties ? If the Motor Union undei-t.akes the sign-
posting of roads, by virtue of its initiative and its

contribution of a tithe of the cost, that body will,

ipno facto, become one of our highway authorities.

The expenditure of the last few thousands of the
fund would, for practical reasons, be a slow busi-
ness, and, by adding a few thousands off their own
bat, the Motor Union could carry on the work of
signposting indefinitely. By allowing private indi-
viduals and associations to provide warning signals
—sometimes of a misleading and dangerous
character—the local authorities have weakened
their position in this matter; but we consider it

to be our duty to point out to them that if this
proposal of the Motor Uniou be carried into effect
a principle subversive of the authority of local

councils will have been accepted, and the control
of the roads by private associations may develop
much further. We are somewhat sui-prised that

the Motor Union (" Automobi'e Association and
Motor Union " is the full title) comes foiward in

thismatter, unless it be that the Roads Improvement
Association is held in resei-vc as an ostensibly inde-
pendent organisation which can be put forward as
the signposting agency in the event of objections
being raised to the intnisting of the work to a
motorists' association.

It .so hapj)ened that in our issue of last week we
recommended, in our opening "Minute" (which
was prepared some weeks ago), that the signposting
of the roads should be carried out by the local sur-
veyor in accordance with a few leading ideas for
the due recognition of which the sui-veyors would
be responsible to a central authority. To this view
we adhere. The central authority for road improve-
ment by means of signposting should be the Road
Board, and any fund raised for the purpose should
be unreservedly placed in its hands. The board
has every facility for ascertaining the views of
motorists on the subject, but there should not, we
consider, be any official recognition of a private
association as an agency for the erection of sign-
posts. With the best of intentions a body repre-
senting one class of road users cannot effectively
serve the whole public, and might so carry out the
work that the abuse of our roads by selfish and
reckless drivers and cyclists would be dangerously
facilitated.

Roads and Rates:
^" interesting article " from

A Critic's Views.
^ correspondent on the subject
or roads and rates appeared m

the Times of October 28th, its source being sug-
gested by its inclusion of an oft-repeated fallacy

relating to draught. The author, though evidently
not a specialist in highway engineering, ssems to

be well informed on administrative matters. Start-

ing with a reference to the recent correspondence
on the subject of Middlesex main roads, he points
out that rises in rateable values have been accom-
panied in many areas by additions to the purposes
for which the rates are raised, notably the expen-
diture under the Education Acts. It is clear that,

if new expenditure has to be undertaken, outlay
under the old heads cannot increase in proportion
to the rise in rateable values. While, therefore,

the author of the Times article points out that most
county councils, though not in all cases their sur-

veyors, " persist in looking merely at the actual
expenditure upon roads and not its pi-oportion to

the rateable value or to the total expenditure of

the county," he also expresses the opinion that it

is "extremely creditable to local authorities in

England that they should have shown so^ much
common sense and so creditable a public spirit, and
that they should have been able to do so much with
so comparatively little grumbling on the part of

their ratepayers." Why, then, we would ask, does
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he consider that his allusion to their mere " atti-

tude " auiouuts ti) an iiidici ment H It may be

that he puts faith before works in these matters

;

but his article seems to show rather that he is one

of those writers who, while anxious to put forwai'd

a certain set of views as regards highway develop-

ment and accommodation for motor tralric, desires

at the same time, on grounds of policy, to avoid

giving otience to surveyors, or too much offence to

local authorities. Oae realises that the private

opinions of such writers are of the " clean sweep
"

order, and that their apparent inconsistencies are

those of d.plumacy. Passages rtferiing to surveyors

in terms of commendation are intended for the

Road Board rather than for the encouragement of

the surveyors themseves. Sir Gtorge Gibb's policy

being to fulfil, not to destroy.

Highway Economics
and

the "Ti.Ties" Critic.

Ihe little study in highway
ecunomies which appears in the
Times article seems to be in-

tended as a kind of " asses'

bridge " for surveyors, and the reference to the

case of the City of Westminster, where the cost of

maintenance has relatively declined, is merely an
illustration of the fact that in some cases the limit

of economic expenditure on reconstruction or

renewals has not been reached. That it has been
reached on a very large mileage of important
countiy I'oads is a fact known only too well to sur-

veyore. A grant from the Road Board may be a
means of getting over the difficulty in such cases,

or a loan free of interest will shift the burden t-o

the immediate future ; but when, as in the cases

we are now considering, the economic limit of

capital or quasi-capital expenditure has been
reached, a loan for which interest has to be paid
inevitably makes the economic situation worse.

Even in the other cases, when total annual costs

are reduced by capital expenditure, the money paid
as interest is really the price of improvidence, and
the better way—the hoarding of funds which mean-
time bear interest—should not be regarded as

unworthy of being kept in view. For every million

pounds borrowed by a city, thirty-five men and
their fami-ies and servants can live in luxui-y ; the

city keeps them. As a matter connected with high-
way economics, it is important that correct opinions

should be formed as to the nature and extent of

the wear and tear inflicted by various forms of

traffic. Observation will go far in this matter, but
it must be backed by a knowledge of mathematics
and physics, and uninfluenced by fallacies of a

scientific appearance. The particular fallaey to

which allusion was made in the preceding "Minute"
is that involved in the statement that a horse's

hoof delivers a hammer blow estimated at about
5 cwt. every time it strikes the ground. For the
benefit of the junior students among our readers

we may point out that blows are not measured in

units of weight, and that the horse's feet and legs

have developed, through ages of slow evolution, as

the most effective means of propelling its body over
soft or hard ground wnth the least possible shock,

and " action and reaction are equal and apposite."

When he is pulling a light load, the horse's feet

are, like our own, placed lightly upon the ground,
providing a temporally pedestal with a delicate ball-

and-socket joint through which, by means of in-

clined levers, the force of the pull can be trans-

mitted. When a heavy load is being pulled there
is some hammer action, but the only weight in-

volved in it is that of the shoes and feet, which
weigh much less than 5 cwt. The horse itself limits

the force of the blow to that necessai-y to secure
adhesion of the shoe with the road. As regards
general comparisons between the effects of hoi-sed

and motor vehicles respectively, the remai-ks of

the Times contributor seem to be somewhat point-

less, but we limit our criticism to the remark that
surveyoi's geneially are quite aware of the advan-
tage of recognising the conditions under which the

distribution of the propelling mechanism out of the
line of the wheel tracks and its separation from the
surface of contact supporting the load may be re-

garded as an advantage, and when, on the contrary,

it is disadvantageous.

* * *

•««_—.-. In connection with the National
Domestic „ r^ J T- i-i_ i- i.

ArcnitectJre.
^^ Congress and Exhibition at

Shepherd's Bush there has been
held a vei^y interesting conference on " The
Economics of the Home," at which many questions

of domestic hygiene have been discussed. In a paper
on " Domestic Service as a Career for Educated
Vvomen,'' Mrs. Cjoude&ley Brereton made some very
caustic remarks abjut certain phases of modern
domestic archi:ecture. In addition to criticism,

however, her paper contained many practical sug-

gestions. For example, she appealed to architects

to advise builders of modern houses, where the ulti-

mate desiies of the tenants are unknown, merely to

finish off neatly with the cheapest possible cement
the fireplaces in the sitting-rooms and bedrooms,
and the recess for the cooker in the kitchen, and to

leave the incoming housewife some scope for sug-

gestion. In this way a certain amount of money
would be left to the landlord to meet the tenant
as to these necessary fixtures, which would other-

wise be wasted on putting in old-fashioned stoves

merely for them to be covered up with modern ones
at the tenant's expense. Again, she advocated the
establishment of a sa.on for the training of women
architects, who would no doubt be more fully alive

than were men to the practical requirements of the
administrative quartere of the modem residence.

We are cordially in agreement with Mrs. Cloudesley
Brereton in emphasising the great importance of

strictly hygienic conditions in the kitchen quarters.

The type of house which is, perhaps, as badly
equipped as any in this respect is the old-fashioned

basement type, in regard to which the writer of the
paper suggested that it should not be beyond the
wit of the modern housing engineer to pull away
a portion of the middle wall of the lower rooms
and of the front and back walls of the house, so

as to make a kind of covered playground underneath
the house, which might be asphalted, thereby sacri-

ficing the basement floor. Above this the drawing-
room might be turned into kitchen and scullery,

with a modem gas cooker, gas water heater and
small gas fire, and if a drawing-room were still

needed, this might be obtained by using what had
been designed as a best bedroom. The remedy pro-

posed is certainly a drastic one, and recognising, as

we do, the magnitude of the evil which is being
attacked, we shall await with interest the arrival

of an owner who is prepared to take his courage
in both hands and make the experiment.

Tlie institution of

Civil Engineers.

The address which was delivered

at the Institution of Civil Engi-
neers by Mr. A. G. Lyster, M.ENG.,

on Tuesday evening last, on the occasion of his

inauguration as president, had as its main subject

the constitution of port authorities as affecting the
organisation and development of ports. From the
rhume which wi'l be found in another column it

will be seen that Mr. Lyster had a good deal to

say in regard to the municipal management of ports

and docks. His main proposition was that the

authorities to whom the maintenance and develop-

ment of poi-ts are committed shoidd be bodies

capable not only of bringing special commercial
knowledge and sound judgment to bear on the

variety of problems with which they have to deal,

biit also able to take a broad view of their responsi-

bilities, and to recognise that national and imperial

as well as local interests are involved in the success-

ful administration of their charge. With this view

we agree, but we are unable wholly to follow his

argument when he seeks to apply this test to muni-
cipal control. While fully recognising the advan-

tages which accrue from the financial support and
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credit of the municipality, Mr. Lyster pointed out
that municipal candidates are, in most cases, selected

according to the dictates of party, and without
reference to commercial knowledge or business

abinty. He further suggested that a municipality
might be unwilling, for rating reasons, to develop
their port outside the limits of their local jurisdic-

tion, even if the best available site were so situated.

These are, no doubt, dangei-s to be guarded against
so long as human nature remains what it is. We
should have thought, however, that the larger muni-
cipalities, which alone could be called upon to act

as dock or harbour authorities, might with confi-

dence be expected to administer their tnist in a
large and national spirit, and in the knowledge that
by so doing they would, in the long run, be acting
in the best interests of their immediate locality.

Tu» uoK uiiii.i^ The County Council of
The Half-Million T>fjj, ,

'.,
,

.

Western
Middlesex, at its meeting on

Road Scheme.
Thursday of last week, decided
by a unanimous vote to reatfinn

the principle of the construction of the proposed
new western road in the county of Middlesex, from
a point near the Brentford provision market to a
point near Hounslow Barracks Station in the Bath
main road—a total distance of just over 5 miles.

Tile council also unanimously agreed to proceed in

the ensuing Session of Parliament with a Bill for

authority to construct the road in accordance with
plans and specifications prepared by the county
engineer, Mr. H. T. Wakelam, m.inst.c.e. The
exact road width has not yet been decided, but Mr.
Wakelam submitted to the meeting two schemes
showing roads 80 ft. and 100 ft. wide respectively.

The former was estimated to cost £503,000, includ-

ing all constructional, Parliamentary and other
charges, and the latter £561,000 inclusive. It will

be remembered that the Road Board have already
promised to contribute 75 per cent of the total cost

of the road, and the final adoption of either the
80-ft. or the 100-ft. width is a question the two
authorities have yet to settle. We had an oppor-
tunity of inspecting Mr. Wakelam's plans at the
council meeting above referred to, and are in a
position to state that, whichever width is finally

agreed upon, a fine road should be the result. The
county council at their meeting also agreed to accept
in perpetuity responsibility for the maintenance of

the road after construction, and we may therefore
rely upon Mr. Wakelam seeing that it is built in
a thoroughly substantial way, and with the best
and most suitable materials obtainable for modern
traffic.

* * *

The London ^^® position of the Corpora-

County Council *^°." °^ ^^® H*^^ °f ^^"^^ ^'^^

-j,jj
Sciences—more popularly' known

Fire Prevention. ^ ^^^ ^°y*l ^'^^ Hall-in
regard to hre prevention was

discussed in the High Court in a recent case
arising out of a summons issued by the London
County Council against the corporation under sec.

12 of the Metropolis Management and Building
Acts Amendment Act, 1878. Technically the
point under discussion was whether the magistrate
had jurisdiction to hear the summons, but the
real point at issue was whether the Royal Albert
Hall was subject under the Act to regulations
made by the council to provide against risk by
fire. The magistrate had decided that, having
regard to the charters under which the corpora-
tion was constituted, he had no jurisdiction to
hear the summons. Against this decision the
council appealed, but their appeal failed. The
High Court, however, did not arrive at their deci-
sion upon the same ground as had influenced the
magistrate, but upon the much broader ground
that sec. 12 only applied to buildings coming into
existence after the Act was passed. It appears
to us that this decision is of far-reaching im-
portance, inasmuch as the public safety must not

be jeopardised by any strictly legal interpretation

of a statute. The council may be relied upon to

see that the public interest is guarded, if neces-

sai-y, by fresh legislation.

* * *

«,.«„ u»ri..r.ioorf The Years came and theAsop Modernised. ..,.
, j, t^ .

Fable VII
lears went, and the Depart-
ment remained sunk in a mighty

Sloth. Representations galore were made; Depu-
tations by Gentlemen Top-hatted, Frock-coated,
and Eminent in their Profession waited upon the
Mighty Chief at Intervals of a more or less irregu-

lar Nature. And still Nothing was done. Even
the elected Representatives of the Nation had a
Cut at It, and Questions were asked as to Salaries,

Emoluments, Pickings and Perques. But the
Mighty Chief was a Man of Many Words, and
his Utterance was compounded of equal Propor-
tions of Virility, Verbosity, and Vitriol, and
his Questioners sank abashed with folded Arms
and front-tilted Toppers. In the Ranks of that
Profession which suffered most from the abnormal
Sloth of the Department Dissension was rife. No
two Men agreed as to the Course of Action that
was necessary, and Matters proceeded even so far
as to cause Array under two specific Banners.
And the Slumber of the Department remained un-
broken for many Years, for neither of the rival

Factions did Anything at all worth the name of
Anything. And the Years passed and still the
Department slumbered, and the two Factions into
which the Profession was divided continued their
Policy of Masterly Inactivity. They talked, for-

sooth, and proposed and moved and resolved to
do great Things, but did them not; and Officials

still received the Order of the Boot and super-
annuated themselves on Nothing, as those ac-

quainted with the History of the Times will know.
Then arose a Leader, a Man of Fertility and

Resource, and cried : Come, shake off this Apathy.
Buck up and buckle to ; bestir Yourselves and go
Bald-headed for the Department. Then the
Officials, rendered timid by Long-Suffering,
bleated : But how can it be done ? Surely we
cannot risk to lose these our Jobs ! And the Old
Men of the Profession hove Stones and similar
Missiles at the Leader. Go to, they said, disturb
not this our well-earned Somnolence; well do we
know that the Department is immovable. But
he smiled cheerily, quothing 'Rodents!" and
Expressions of a Synonymous Nature. And he
called together Ten Thousand Men of the Profes-
sion. Follow me, he said; do as I bid and Suc-
cess must be yours. And timidly, yet withal faith-
fully, they followed him. And vidthin seven days
every Man Jack of the Ten Thousand had written
wrathfully to the Department asking how long
Superannuation and Security of Tenure were to
be denied them. And seven days later again
wrote the Ten Thousand, and yet seven days later,

and so every seven days, and the Department
staggered beneath the Burden of Con-espondence
laid upon its Shoulders. Increase of Staff availed
it not, for no Increase could cope with the Influx
which ran as a Weekly Tide, filling the Building
from Basement to Garret. And the Crisis came
when the Elected Representatives of the Nation
refused to vote further Supply. The Chief of the
Department, together with two of his most Orna-
mental Satellites, succumbed within three Months
of the Arrival of the fii-st huge Post, and were
buried with Boy Scout and Adult Sleuth-Hound
Honours. Following came the famous Strike of
the Porters and Office Messengers of the Depart-
ment, and speedily upon this the Resignation of
the Head Floor-Washer or Charwench, which
effectually knocked the Bottom out of the Depart-
ment, and, as the Leader had foretold. It caved
in. Moral.

—

Unity makes for Strength; but better

a heterogeneous Eabble than an Organised Duality.
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Coast Sand Dunes, Sand Spits, and Sand Wastes—X.

By GERALD O. CASE, Consulting Civil Engineer for Coast \Yorks.

(Coaclusion.)

The cost of fixing the sand dunes in France by

pine plantation varies considerably. If the supply

of brushwood necessary for covering the newly sown

seeds can be got from plantations already

established the cost is greatly reduced. The aver-

age cost of sowing the dunes, including the brush-

wood covering and erection of the necessarj- fencing,

is stated to be about £2 10s. per acre when the

brushwood is obtained from neighbouring planta-

tions. In some cases the cost of reclamation is

about £8 5s. per acre.

As soon as established the pine plantations on

the dunes have a considerable commercial value.

The Forest Administration in France make a normal

profit from the dunes of about 10s. per acre when

planted and brought to the full capacity of pro-

duction. The value of privately owned dunes,

when the plantations arc properly established, is

about £16 an acre.

When the pine trees are from eighteen to twenty

years of age, they commence yielding turpentine

and resin. A considerable annual revenue is ob-

tained from this, independently of the value of the

timber from which these are produced.* A veiy

large area of drifting and useless sand dunes have

been reclaimed and converted by Bremoutier's

system into valuable plantations, which now yield

a large annual revenue.

Between 1788 and 1895 about 800,000 acres of

sand dunesin the department of Landes and Giroude

have been fixed, and pine forests formed thereon.

In 1893 the expenditure for new work and for

maintaining the dunes which had previously been

fixed was £8,400.

t

Before their reclamation the sand dunes were

rapidly drifting inland, causing coast erosion and

the devastation of large areas of fertile land. The

reclamation has therefore saved a large area of

valuable country from desti-uction with which it

was threatened. It has secured an incidental ad-

vantage beyond the immediate area of the sands

planted with pines, as shallow lagoons which

existed behind the dunes in some places have gradu-

ally become diy, and the cultivation of large areas

has thus become possible.

In the neighbourhood of Cape Breton a method
of reclaiming the sand dunes, and at the same time

rendering them immediately productive, has been

followed for two and a-half centuries, and is about

the oldest well-authenticated method of reclaiming

sand dunes. This method consists of planting vine-

yards on the dunes which are protected all round

by hedges of broom (Erica scoparia). This method
is, of course, only applicable in a few places where

the climate is suitable.

The vines are grown in plantations aboiit 30 ft.

by 40 ft., each one being surrounded by a hedge of

broom. The grapes jiroduced from the sand dune
plantations arc among the finest grown in France.

The dune surface is alternately covered eveiy year

with a coating of manure and sand. The sand thus

applied, every alternate j-ear, raises the surface

about 4 in. or 5 in. Every year the vines a.re cut

down to three or four shoots, and the raising of the
surface covers the old stocks. AVhen buried they

send out new shoots, and althuugh the vineyards
may be two generations old, they always have a
youthfid appearance.

I

In the South of France, and also in England,
Russia and India, Aihnithiis r/lanrhilom will grow
well on sand dunes.

GERMANY.

In 1795 Soren Bjoru, a native of Denmark, was
• Travers, •* Traneactions" of the New Zealand Institute, vol. xiv.,

commissioned to undertake the reclamation of the

coast dunes of Prussia, and, excepting the period

between 1807 and 1817, this work has been con-

tinued ever since. The methods adopted there were

very similar to those used in Denmark.
In 1850, between the Vistula and Kahlberg

rivers, 6,300 acres of sand dunes were fixed, about

1,900 acres of which were planted with pines and
birches. At the same time about 8,000 acres of

dunes between Kahlberg and the eastern boundary
of Prussia were reclaimed.*

Prussia, between 1884 and 1887, spent about

£3,100 a year in fixing the sand dunes on the Baltic

coast, t and during this time 230 aeres were fixed

with grass and 608 acres stocked with trees.

The sands inland of the coast protection dunes

have been plant-ed in places with Scotch pines.

They are transplanted on to the dunes when from

two to four years old, and are dug up with special

spades, care being taken to leave a ball of undis-

turbed earth round the roots. Holes at intervals

of from 1 ft. to U ft., in rows 2A ft. to 3 ft. a.part,

at right angles to the direction of the prevalent

wind, are dug in the sand, just large enough to take

the ball of earth on the roots, and the sand is then

firmly pressed down round the roots of the young
trees. The cost of planting is about £4 5s. an aci-e.

The maritime pine has been tried, but it does not

do well, the climate being too cold. J

Schlich, in his " Manual of Forestry," states that

long-rooted yearling pines, in some places in

Prussia, are planted on the dunes after marram
grass has got a hold. They ai-e put in about 1 ft.

apart, in rows 3 ft. apart, care being taken to dis-

turb the sand as little as possible. The mountain
pine is found the best for fixing the sand, other

trees being afterwards planted among the pines.

Cuttings of poplars and willows are also put in.

In Schleswig, where the sand contains little flakes

of mica, beech and silver firs are grown on the

sand dunes.

§

Sods are chiefly used in Genuany for temporarily

covering the sand to enable the planting to be suc-

cessfully carried out. The sods are laid in the

autumn or spring after a heavy rain, with the

earthy side downwards, the sods being firmly

pressed down.
Partial sodding costs from £1 to £3 an acre, with

daily labour at Is. lOd. Covering with branches
costs somewhat less, using from forty to fifty cart-

loads per acre. As soon as the sods liave been laid,

the young pine trees are put in. A mixture of
j^

peat with 2 pei- cent unslaked lime, and i sand
is used, in some places, to fill the holes round the

roots of the pine trees when they are planted.

The dune f<irests in this counti-y are strictly pro-

tected against wanton injury. Article 366a of the
German Criminal 'd'ode punishes contraventions of

the dune forest regulations by fines up to £7 10s.,

<ir imprisonment.
HOLLAND.

In the neighbourhood of Schoorl the Dutch
Government have undertaken the work of planting
the sand dunes. On this part of the coast the
dunes are very broad, and the aflForestation ha.s

been carried out with the object of preventing sand
from moving inland and inundating pasture lands.

A tentative experiment was made in planting
between the years 1866 and 1868, but it was not
until 1894 that a comprehensive scheme was carried
out. Tlie chief trees planted have been various
species of pine, chiefly the Corsican, Austrian and

• Kruse, *' niKieban."
t Schlich'e '" Manual of Forestry." vol. iv.

t Houffh, Report en Furestry.'U.S.A. Derartmcnt of ARricnlturo,
1877; Schlich's " Manual of ForsBtry." vol. iv.

§ Schlich's " Manual of Forestry.*'
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maritime. The cost of planting has averaged 200

lloriiis per liectare. The trees have thrived well,

except ill very exposed pait.s, and the work is con-

sidered a success.*

BELGIUM.

In a i-eport made in 1877 on the tree plantations

iin the Belgian coast sand dunes, the chief engineer

stated that at La Penne, between Blankenberg and

Ostend, conifeis had not done very well. After

forty yeai-s' growth the Weymouth, Scotch and

Austrian pines were only about Sin. in diameter

and 13 ft. in height. Tlie elder, poplar, birch aud

ash grew much better in the depression between the

duue,s.

On the sand dunes on M. Mortiere's estate at La
Panne the aspen poplar has gi-own well, and paper

has been manufactured from tte sap of this tree

grown on the sand dunes. At the International

Horticultural Exhibition, held in Amsterdam in

1877, a specimen of the paper was shown, made
from trees four years old and grown on the sand

dunes at La Penne.

t

In recent years the coast sand dunes between

Clemskerke and Wenduyne have been planted with

various species of trees. The plantations were made
on the landward side of the littoral dunes for the

purpose of preventing the sand moving inland and

devastating the cultivated land behind. The chief

trees planted are ash, elder, balsam, birch, dwarf

willow, maple, and various species of pine.

In 1779 systematic measures were undertakeu to

fix tlie coast sand dunes by planting them with

marram grass and other p'.ants, and means were

adopted to exclude from I he dunes animals which

desti-oyed the sand plants. In 1789 the planting of

the dunes with trees was commenced ; this was the

fii-st atfceaupt made to render the dunes productive.

Since that date the tree plantations on th" dunes

have been gradually continued.

J

r)ENM.\RK.

Shortly before the close of the eighteenth century

the Danish Government, under the administration

of Reventloo, organised a regular systeni for the

improvement and fixing of the duues. As a result

a large area of useless drifting sands has beeu con-

verted into agricultural land, a growth of valuable

timber obtained, and the drift of sand which
threatened to lay waste tlie whole of the peniusnla

of Jutland arrested.

§

In the island of Zealand considerable areas have
been reclaimed by first covering the sand in the

spring with a coating of loam, and then sowing

with the seeds of suitable plants.

In Denmark the climate is too cold for the mari-

time pine, which is so successful in France, and
birches and other northern trees are found to grow
better. In the island of Zealand the mountain pine
{Piiiiir: iiiniitdtut) has been used with great success.

mm.K.

Oil the south of the mouth of the Coum River,
within the boundaries of Madras City, there is a
long strip of sand dunes, 1| the (tendency here being
for the sand to accumulate and move inland. To
prevent the sand drift across the voixA clumps of
Cfiiuariiia and other trees have been put in at in-

tervals, and a hedge of ('us^xiurina fquUetifolia,

about 5 ft. high, planted on the sea side of the road.

The hedge is kept clipped like a yew hedge, so as
to make it more efficient as a sand screen. When
the road is thus protected sand dunes have formed
seaward of the road.
For accumulating sand and forming a coast dune

Spinifex sgudrroius, a kind of grass, is found most
useful. This plant has burrowing stems, often
many yards in length. Screw pines (Pandamis
tectorius) are also very useful for accumulating and
reclaiming the sand. The efficiency of these trees

* Appeoaix to Third Report of Rnynl Commission on Cuast Ero.sion'
t Hongli, Report on Forestry, U.S.A. Department of AgiicuUure,

H77.
X Andresen, *" Om Klitformatioiien."
§ Marsh, " The Eurth and Man."
\ R. Ryves, The Engineer, Pebi-aary 2nil, 1012.

for this purpose is largely due to their aerial roots.

The screw jiines have a considerable number of these

nxits ; they start as little knots on the trunk, several

feet above the gi-ound level.

For several reasons coconut trees alone are not
so suitable for planting on the shore at Madras as

they are in other places. The direct reclamation of

the sandy belt at Madras seems to have beeu most
satisfactorily brought about by planting Casuarina
rquifetlfo/ia. In places where the sand has already
been raised and fixed by grasses, the Casuarina
trees can be planted with great advantage. It is

best, however, not to 2:>lant them on a rising surface,

as it may prejudice the chance of young trees

establishing themselves, and necessitate artificial

watering for a considerable period. In some places

young trees have done well, even when planted on
rising ground, if watered for one or two years; but
this is expensive when water has to be brought in

chatties by coolies. Full-grown Casuarina trees

have a considerable commercial value, the timber
being used for scaffold poles and for other purposes.

SOUTH AFRICA.*

(Jape Flat.'.—At the Cape Flats considerable

areas of drifting sand dunes have been reclaimed by
the Government. The first system tried was to

construct parallel rows of screens about 12 ft. high
and 484 yds. apart, and to plant the enclosed sands
with Hottentot figs (Mesemhryautlu'inniv eihile.) This
method was quite successful in arresting the move-
ment of the sands, but these trees are of little or

no commercial value.

Tliere are no trees indigenous to Cape Colony
which are useful for reclaiming sand dunes and at

the same time of commercial value, and it was
therefore decided to try various kinds of Australian
trees, and the varieties which were found to grow
best in the sand were the Acacia saligiia and Acacia
eyclopis. The JIaJcea, Fahricia and Callitris were
also introduced and found to grow well, but these
plants have no commercial value, and are chiefly of

use for forming hedges and wind breaks to protect
other jjlants and trees.

In course of time the system of reclamation above
described was greatly improved upon. It was
found better to make the screen lower, and to put
the parallel rows near together ; the height was re-

duced to from 3 ft. to 4 ft., and the distance apart
to 8 ft. These screens are placed along the dunes
at right angles to the prevalent onshore wind. They
are formed of bush, the stems being planted in the
sand to a depth of about 1 ft. : a crowbar is used
to make the holes so as to disturb the sand as little

as possible. The stems are placed close enough to-

gether to form a thick and compact hedge. The
best kind of brush to use for the screen is that
which retains the leaves for a considerable time
after being cut. The cost of erecting these screens
or hedges is about Id. jjer lineal yard. The work
is commenced on the sea side, the rule being always
to work with the wind and not against it. Between
the rows of screens seeds of different trees (acacias,

pines, &.C.) and grasses are sown and raked in.

The pypgrass {Ehrliarta gigantea) is one of the
beat grasses for planting sands in Cape Colony. f It
has underground stalks many feet long from which,
at intei-vals of about 1 ft., stalks 2 ft. to 3 ft. high,

grow up. This grass also multiplies by seed.

In some jDlaces the fences were constructed of
poling boards instead of brushwood, the poling
lioards being di-iveu into the sand, and a space
of about 4 in. left between each board. The
boards are allowed to project about 2 ft. above the
sand, and are raised from time to time as the sand
accumulates. Seeds are planted between the rows
of screens as before mentioned. On other parts of
the dunes the reclamation has beeu brought about
by sowing broadcast the seeds of suitable trees and
• C. U. D. Braioe, -'Miimief of Pri,ceediiigd " Institution r,f (Jivi

Engineers, vol. cl., and Evidence of Mr. W. shield, ji.i.c.f., before
Royat Gommisaion on Coast Erosion, November, 1906.

t Report of Colonial Botanist, Cape of GoDd Hope, 13G5.
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grasses, aud then covering over the surface of the

sand with refuse from Cape Town.
It is found that after eight years a return is

obtained from the plantations by the sale of posts,

bark and firewood. Mr. Shield, m.inst.c.e., states

that the Cape Flats are now covered with pine trees

and other vegetation, and that the land (which was

foi-merly drifting and useless sand dunes) is now

worth £1,000 an acre as sites for building plots.

In 1889, 25 acres of sand dunes were planted with

pypgrass and 40 acres with marram grass. The

cost of this work came out at just over £3 per acre.

Port EUzabeth.—ln 1890 Mr. I. S. Lister, of the

Forest Department, was called in to advise on the

best means of reclaiming the drifting sand dunes at

Port Elizabeth, and he recommended the adoption

there of the system he had used at the Cape Flats

in 1887—that is, sowing broadcast on the sands the

seeds of suitable trees and gi-asses, aud then spread-

ing over the sands a covering of town refuse. At
Port Elizabeth the work was carried out by the

Forest Department. To every aci-e of bare sand

about 35 lb. of mixture of seeds of Acacia cyclopsis,

Acacia saligna, Acacia pyoundJia, Finns hahpensis,

and rye, pypgi'ass, sunflower and lucerne. After

the seeds have been well raked in, the town refuse

is evenly spread over the sand surface. Other use-

ful grasses for growing on the sand dunes are

Cynochn dactyloii and Sporoborhis matreUa.

In addition to the method of reclamation a,bove

described, considerable areas of the bare sands at

Port Elizabeth have been reclaimed by sowing

broadcast over the sand the seeds of suitable trees,

shrubs and grasses, and then covering over the siu'-

face with bi-ushwood. The cut branches are laid

on the sand side by side, or slightly overlapping,

with all the butt ends pointing towards the direc-

tion of the pi'evalent onshore wind, the ends of

each row being covered by the tips of the branches

of the back row.

A considei-able number of seedling trees and cut-

tings have also been planted on the sands. Between
1895 and 1899 over 60,000 trees aud cuttings were

planted annually, according to the official returns.

The trees found most successful for this purpose

were Tamarix, Pinus halepensis, Acacia saligna aud
Cupressus mac7-ocarpa.

Efforts have been made, but without much suc-

cess, to introduce Finns pinaster, which ha^ been

so successfully used on the French dunes.

In many cases it is necessary, before planting or

sowing the selected area of sand, to protect it from
encroachment of sand from uuplanted areas. For
this purpose protecting screens, constructed of

stakes interlaced with brushwood, are used. The
screens have continually to be raised as the sand
piles up against them.

Cost of Reclamation.—The average cost of re-

claiming the sand dunes at Eei'ste River was about
£10 per acre. The cost of reclamation by sowing
and then covering v.'ith bi'ushwood was £4 an acre

at Port Elizabeth, where brushwood was plentiful,

and convict labour at Is. a day was used.

San Francisco.—The Government Engineer Corps
aud the Board of Park Commissionei-s have carried

out the work of reclaiming a considerable area of

sand dunes at San Francisco.* The Park Com-
missioners have transformed an area of 1,040 acres

of barren drifting sand, which was rapidly moving
inland, into the beautiful park now known as the
Golden Gate Park. The process of reclamation con-

sisted of first planting marram grass and wild
lupins, which quickly took root, and prevented any
further movement of the sand. These prepared the
surface, and when they had taken a good hold, it

was possible to plant various trees and shrubs, which
would not have grown so well in shifting sand.
After the trees had grown to a certain ext^ent, other
kinds of flowere and shrubs were put in, as the

* Report of Bcmrd of Pftik Uomuiis.Hioners, San Francisco, 1886, and
Report of Chief Engineer U.S. Army, 1900, Part 1.

conditions were gradually altered to suit their re-

quirements. Thus, by a gradual process, and the

use of different plants and grasses—some of which
were put in temporarily to prepare the way for the

next series—a highly satisfactoiy result was achieved

which would not have been attained by planting,

in the first instance, the higher grass, flowering

plants and shrubs which now grow in the park.

By gradual transplanting the whole of the area

of 1,040 acres was reclaimed, and in 1885 there

were 250,000 cypress and pine trees, and numerous
flowers and shrubs.

The work of reclamation by the Government
Corps of Ami)' Engineers here was of more recent

date. Particulars of the work carried out are

given in the chief engineer's report for 1900.

About three-quarters of the Government resei-va-

tion consisted of barren, shifting sand dunes, the

other quarter being covered with a growth of
" bunch " grass.

The first step taken to reclaim the shifting sands

was to transplant " bunch '' grass there from the

Park Commissioner's property. The grass was put
in in small tufts, about 2 ft. 6 in. apart, each one
having its roots and tops trimmed off before being
planted in holes, about 3 in. deep, in the sand.

Thirty-five acres were thus planted, all doing well,

although growing rather slowly at first; but once
it had made a start it spread rapidly, sending out
shoots to a depth of 7 ft. or 8 ft.

To prevent the sand diifting about while the
" bunch " grass was getting a start, the whole area
was sown with oats, which come up on the sand in

a day or two, and grow well while the rainy season

lasts, but die as soon as the dry season commences.

When the grass had got a good hold, about 800
spruce trees from eight to ten years old were trans-

planted from the Presidio Reservation, but they
were not a success. These trees had been growing
in pure sand, and consequently no soil could be kept
round their ixjots in moving them. As a general
rule, it is impossible to transplant trees of such au
age on to sand dunes successfully.

When it was found that the spruce trees were not
likely to be a success, 4,000 young eucalyptus trees

were purchased at a cost of $18 per 1,000, and were
planted. Practically all of these have grown well.

They were only 10 in. or 12 in. high in 1900, but
tjie eucalyptus grow very quickly, and become large

trees in the coui-se of four or five years.

St. Augustine's, Florida.—The Corps of Ai-my
Engineers have undertaken the work of planting
Bermuda grass {Cynodon dactylon) on the loose,

bare sands here, and it has been found to serve the
purpose very well. It creeps over the sand in zig-

zag form, sending out very long runnei-s which have
joints at each angle, 6 in. or Sin. apart ; from each
joint a root strikes into the sand, and a network is

soon formed, which consolidates and binds together
the loose sand. It has short, rather flat leaves and
flowering shoots which grow a few inches high aud
bear seed.

Lalce Michigan.—The inland movement of the
sand dunes, which are found here up to 200 ft. high,
has in the past done great damage, and devastated
considerable areas of fertile country. In this dis-

trict the beach grass {Calamgrostis arenaria) and
C. longifolia thrives well in the sand, and affords
an excellent means of fixing the dunes. The wild
grape also flourishes well, and Mr. Hough thinks it

might be planted with great advantage.

Charlottesville, Virginia.—A Mr. Jefferson intro-
duced the furze {Ulei Europneus) into this district,

and it has now spread abundantly, and is growing
well on the sand dunes.

VICTORIA.*

Port Fairy and Port Melbourne.—The counti-y at
Port Faiiy affords practical evidence of the value

• Vide "The Use of Ma-ram lim^8 as a Sand .Stav," hy H. V.
Champion, ai.ic.B.; " Proceedines" of the Victoria Institute of
EnRineers, aud U.S.A. Koreatry Department; Report by Mr. F. B.
Hough, !»(?.
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of meuTam grass* for fixing and reclaiming sand

dunes and sand wastes. The country in this dis-

trict is among the most valuable land in "Victoria.

Previous to the planting of marram grass the sand

dunes were rapidly moving inland, and threatened

to absorb large tracts of fertile land. The marram
grass has been very successful in fixing the sand and

reclaiming the dunes. In places where a few years

ago there was not a vestige of vegetation there now
exist meadows of marram grass grovnng, in some

parts, to a height of 4 ft. When properly estab-

lished these marram plantations makeavaluablepas-

turage, the grass being eagerly devoured by cattle.

The seed of the marram grass was first introduced

into Victoria by Baron von Mueller, bub for the,

planting at Port Fairy the roots were, in the first

instance, imported from India.

It is often stated that marram and other grasses

cannot be grown on very exposed sand dunes

on the east coast of England and elsewhere, and it

is not an uncommon sight to see large areas of dunes

only partially covered by vegetation.

Much of the failure is, undoubtedly, due to want

of system in the planting, and through not taking

into consideration the direction of the prevalent

wind and other important factoi-s.

When first tried at Port Fairy the marram gi-ass

was a failure, and no doubt would have continued

to be so but for the perseverance of Mr. S. Avoi-y,

the park ranger. Success was only achieved after

carefully studying the prevailing conditions. The
results eventually obtained, however, have well re-

paid the trouble. The marram grass when once

properly established grows luxuriantly, and is prac-

tically indestructible ; cutting and eating off only

seem to make it thrive.

At Port Fairy and Port Melbourne Mr. Avory's

system of planting was adopted. This was com-

menced in the cool season, very soon after Easter,

in Victoria. Tufts of marram grass were planted

in parallel rows 6 ft. apai-t, and at right angles to

the direction of the prevalent onshore wind, each

tuft in the row being 2 ft. from the next. At Port
Melbourne Mr. Avory started work with fourteen

men and a foreman. After the foreman had
marked out the line, two men commenced woi'k

together. The leader dug the holes in the sand,

and the follower put in the plants and stamped the

filling round them, care being taken not to injure

the plants.

The sand for filling was thrown back by the leader

from the hole he was excavating in front. The
follower caiTied under his left arm as many plants

as he could conveniently hold, the plants being pre-

viously arranged so that the roots were at the same
level. Each tuft consisted of as many plants as

could be vpithdrawn from the bundle by the right

hand. Any number of men can thus be employed,
but they must work in pairs. After planting, all

sand filling above the general ground level was
levelled down. If any of the plants in the tuft
were found to straggle over after they were put in

they were drawn together and locsely tied together
on top. Long-handled spades were used for
digging the holes, and also as a gauge for the dis

tance between the rows.

The planting in this case was commenced at the
landward or sheltered side of the sand dunes, and
gradually worked towards the sea shore. The cost
of planting 27 acres at Port Melbourne was as
follows :

—

£ t. d.

40 tons of marram prrass at Port Fairy Whaif
at £1 If's 60

Freight, 10s. per ton ... ... 20
Agent's charees ... ... ... ... ... 2
Landing at Port Melbourne Wharf and carting

to site 9
Plant ng, 14 men at 6s. per day, one foreman

at 8s 84 !.•? 8
Expenses of Mr. Avory ... ... ... ... 600
,

£1x1 1.3 8

he some dnuht whether the tr'ass rpfe-'ed t • is the
1 grass (Piammoai-MoHo) which grows ia Europe.

• There8.„.„„ „„„„
Bame as the marram grass

The cost per acre of reclaiming the sand dunes,

therefore, was £6 14s. 7d., exclusive of fencing.

The cost of planting only was £3 7s. 2d. per sicre at

Port Melbourne, as compared with £2 per aci'e at

Port Fairy.

At Melbourne the fencing to the marram planta-

tions consists of posts and three wires, having 18-ft.

panels, with stiffening pieces in the middle. It

costs about 7s. 3d. per chain. It is very light fenc-

ing, but found strong enough for the purpose

—

that is, to keep oS cattle for the first three years

after planting.

Mr. Avory found that at Port Fairy one head of

cattle per acre could be kept in the marram plan-

tations for five months per annum, during the cool

season, three years after planting, when the growth

is vigorous. In countries with severe fiosts this

procedure might not be able to be carried out with-

out enfeebling the growth. For the first two years

after planting it is most important to see that the

growth of the plants is not interfered with by

animals, or hampered in any way. After three

years the fencing is removed, and the presence of

cattle then benefits the ground, and prepares it for

other plants and grasses, which then take root and

thrive with the marram grass. The tops of the

marram grass can be cut. They make nutritious

fodder.

Between 1883 and 1902 about 3,000 acres of pure

sand dunes in this district have not only been fixed

and recjairaed, but have also be^n made into valu-

able grazing land. In 1901 the Port Fairy Council

took £200 in grazing rents, sold £424 worth of

marram plants, and spent £384 in labour on their

plantations, when other work in the district was

slack. The nett profit on the Port Fairy Council's

dune for one year, therefore, was £240.

Some years ago, before marram grass was intro-

duced, a considerable area of sand wastes in the

neighbourhood of Port Melbourne was reclaimed by

the Public Works Department. For this work silt

was carted to the sand dunes, and evenly spread

over the sand to a depth of about 4 in., 540 cub. yds.

of silt being used per acre. The cost of getting the

silt, carting to the site, spreading, &c., was Is. per

cube yard. This woiks out at £27 per acre for

reclamation, or about four times as much as the

cost of reclaiming by planting marram grass.

PLACES WHERE SAND WASTES MIGHT BE RECLAIMED.

While much has been done in the way of reclaim-

ing sand dunes, especially in France, there are still

large areas of coast sand wastes which might profit-

ably be reclaimed, and still larger areas of sand

dunes which are only partially covered by natural

vegetation, and which might be made into good

grazing land at a small cost.

In the Vale of Glamorgan there is a considerable

area of sand dunes which presents an interesting

field for dune afforestation.* The Baglan, Mar-
gam, Kenfig and Merthyr-mawr sand dunes contain

several square miles of waste land, much of which,

according to a report of the Board of Aericulture,

is capable of growing trees, and thus improving the

soil, retaining the sand from drifting, providing

shelter and employment, and, in course of time,

profit. Pinaster and Corsican pines would pro-

bably both do well in the bare sand ; but some of

the dunes, particularly the large area at Kenfig,

contain much humus.

In his report to the Board of Agriculture Mr.
D. W. Drummond says: " Were these dunes in the

hands of, say, the French Government, they would
no doubt ere this have been afforested, and now
providing the very class of timber which is being
grown under similar conditions in Westprn France,
and to be seen in any colliery yard in the county of

Glamorgan, providing employment, profit and en-

richment of the soil, while our bare hillsides are

looking prnfitlessly on."

• rifle Re ..rr om l-n,! ,„ Giami.re«n 8nii-''P f-.r»ff.. <8 «'un lire,

pared f .r the Royal Commieeiua ou Coast ErosioQ by the Bua>d of
Agricoliure.
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A Glossary of Road Terms.— III.

By H. PERCY BOULNOIS, m.inst.c.i;., p.s.i.. Member of <lie Advisory rommittee of H if. Road Board.

Rigid. -Th 6 rever.se tif flexible.

RlME.-—Hoar-fiost.
RlMER.—A boring tool

Riparian. Pertaininu to the bank of a river.

Riparian rights are tlie 1^^ al rif^lits of

[In the Introduction which preceded the first instalment of this "Glossary," and was given in "The
Surveyor" of October 24th, p. 621, the Compiler asked that readers would assist by making suggestions
for amendments or additions. We should cordially welcome any that may be sent ta us for publication,
ED. SURVEYOR.]

Quagmire.—"Wet, boggy land that shakes under
foot..

Quarry.—A small square paving flag or brick ;

a place or site whence stone is obtained.

Quarters.—A term sometimes applied to the

haunches or sides of a carriageway.

Quartzite.—The trade name of a group of road-

making rocks, as settled by the Engineering

Standards Committee.
QuE^JAST.—The name of a Belgian granite cjuany.

Quicksand.—A mass of running sand freely mixed
with water.

Quickset.—A live fence or hedge.

Quoin. -An external solid angle of a building

Rabbet. To out a sloping edge so as to form a

lapping joint.

Rack.—To fill in the j<>int« between stone selts

or wood blocks with fine, sharp giavel or chip-

pings before grouting.

Raddle.— A short lath oi- strip of wood.

Rag Bolt.—An iron pin with barbs on its shank
to keep it in place.

Rammer.—A tool for beating or ramming: also

called a " punner " or " beater."

Ramp.—A slope.

Random Tooling. -Hewing the face of a stone with

a broad chisel, which produces a series of

waves at right angle.?.

Random Work.—Pavement or stones set of unequal
size, and not in coursed work.

Ravel.— Or Ravelling. To beconie untwisted or

disentangled. Applied to road work, it is

used to indicate the loosening or fretting up
of the suiface of a carriageway by the traffic.

Ravine.—A deep, nairow gorge or valley.

Raze.—To pull down level with the ground.

Recoatin'g.—Also called " resuifaciug " and "re-

sheeting." To redress the whole surface of

a carriageway with metal or a bituminous
mixture. When applied to macadam roatls

it is called " remetalliug."

Refuge.—A paved oasis or islet on the centre of

a street or carriageway for the jsrotection of

pedestrians ;
generally raised slightly above

the level of the surfa<ie of the carriageway.

Render.—To plaster directly on a surface with

mortar or cement.

Residuum.—Or residuals. That which is left after

anj- process of separation or purification.

Resilience.—" The act of leaping or spi-inging

back." Rubber has a vei-y marked resilience.

Resilient.—The property of resilience. Bitu-

minous compounds . for road construction

should, if possible, have this property.

Resin.—An inflammable substance found in most
vegetables, and largely in some trees. It is

insoluble in water.

Retaining Wall.—A wall constrncteil to support
the sides of roads in embankment, or the
earth or soil when in cutting.

Revetment.—A retaining or breast wall.

Rhonven.—The trade name of a system of road
constmction.

Rhyolite.—Coming under the trade name of

"Porphyry," as settled by the Engineering
Standards Committee.

Riddle.—A sieve, generally constructed with wire

meshes.
Ridge.—The line along which the ground slojies

or descends on each side.

landowners and others on the banks and
stream of a river.

River Stone.—A term given to stones that come
from the bed or the banks of a ri\'er.

Road.—" A public carriageway, with or without
footpaths, but including ditches and fences '';

" an open way or public passage "; " ground
appropriated fur travel, forming a line of

communication between one city, town, or
])lace and another for foot passengers, vehicles,

<'attle, &c." As a generic teirm the word in-

cludes highway, street, lane, &c.

Road.vmant.—The trade name of a method of

carriageway construotiou

.

Road-bed. -The bed or foundation on which the
superstructure of the carriageway rasts.

Road Crust.—The upper surface or wearing cnist

of a carriageway.

Road-edge.—A term sometimes einploye<l to de-

note the verge or grass edge of a carriageway.
Road Metal.—See " Metal."
RoADOLEUM.—The trade name of a bituminous

binder.

Koad-stone.—A stone suitable for the construc-

tion or maintenance of a carriageway. See
also '• Metal."

RoADW.\Y.—See " Carriagesvay. ''

Robe.son's Process.—The trade name of a system
of road construction.

Rock Asphalte.—^A term sometimes used to

designate real asphalt*^.

Rock Drill.—A tool for piercing rock.

Rocky.—A term applied to a wood pavement
when the blocks get loose.

RocMAc.-The trade name of a siliceous binder.

Roli.ey.—A truck or wagon used in mines. Hence
trolley."

Rolling.—The consolidation of a carriageway
surface by r-olling.

Rood.—Or rod, pole, or perch ; 5i lineal yai-ds. A
square i-ood = 1,210 sq. yds., or a quarter of an
acre.

Ropey.—Or "ropiness. " The sta.te or quality of

being ropey ; able to draw out without break-
ing, viscous and glutinous.

Rosi.v.—Resin in a solid state.

Rubble.—Or rubblestone. Stones of irregular

shapes and dimensions
Rubble Wall.—A wall built with rubble stones

and without^ courses.

Runnel.—A rivulet or small brook. The word is

sometimes used to designate the channel at

the side of a carriageway.
Runners.— The planks placed vertically in the

sides of a trench.

Running.—The act of grouting or pouring in any
composition between joints, or to fill inter-

stices.

Rut.—A term generally applied to the long de-
pressions caused by the track of a wheel.

Rutting.—Sometimes used to designate the act of
repairing ruts.

Saddle-back.—A name given to a hill when some-
what saddle-shaped, to diff'erentiate it from
a ' hog's-back '' hill.
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Sand;—Fine particles of stone, particulai-ly sili-

ceous stone, in a loose state, bnt not reduced

to powder or dust. There are pit sand, river

sand, sea sand, desert sand, drift sand, &c.

Sand-blast.—A test sometimes applied to stones

to test their wearing capacity.

Sandisize.—The trade name of a dust palliative.

Sandstone. -- Coming under the trade name of
" grit," as settled by the Engineering

Standards Committee.
Saponaceous.—Of a soapy character.

Saturate.—To cause to be completely soaked or

impregnated.
ScABBLE.—To dress a stone with a broad chisel (u-

'boaster" after it has been "broached.
'

Scale.—To separate and come away in thin layers.

Scantling.—The dimensions of pieces of timber

and stones in length, breadth, and thickness.

Also used as a name for small pieces of timber

cut into various sizes.

Scar.—A bare and broken place in the side of a

hill or mountain.
ScAHF.—To join two pieces of timber by a special

joint.

Scarifier.—A machine for lifting or breaking up
the surface of a carriageway.

Scarify.—To break up the surface of a carriage-

way. Also called 'chequer," "lift."
" hack," &c.

Scarp.—To cut away tu a slope.

Scavenge.—To cleanse from filth by brushing or

scraping.

Schist. — The trade name of a group of road-

making rocks, as settled by the Engineering

Standards Committee.
Score.—To mark with furrows or incisions.

Scores.—Faint ruts or marks on the surface of a

carriageway.

Scoria.—Similar to slag or dross.

Scoring.—See "Chequering," "Scarifying," &c.

Scrap.—A term used to designate the throwing
anything aside as useless. To throw on a

useless rubbish heap.

Screed.—A strip of wood or metal used as a

gauge.

Screen.—A riddle or sieve, generally placed

nearly upright for the purpose of screening or

sifting stones, gravel, &c.

"

Screenings. — The refuse matter left after

screening.

Seal.—To close up or imprison. Used to describe

the dressing of the surface of a carriageway
with some bituminous mixture or compound.

Seal Coat.—A term used to designate the final

or top coat or layer of a carriageway.

Sediment.—The matter which settles at the bottom
of water or other liquid.

Seep.—" To flow through 250i"es, to ooze gently."

Seepage.—A term now applied to designate the

water that has oozetl through the carriage-

way formation on to the surface.

Seepy.—The quality of oozing slowly.

Segregate.—To separate or set apart.

Segregation.—The quality or act of separating.

Sequacious.—Ductile, pliant, manageable.
Serrated.—Notched on the edge like a saw.

Sett.—The generic term for a stone block used

for paving the surface of a carriageway, some-
times spelt '' set."

Shale.—Coming under the trade name of

'Schist," as settletl by the Engineering
Standards Committee.

Shaping.—A term used to designate the trimming
and pi-eparing of any portion of carriageway
construction.

Shard.—A broken piece of pottery. Sometimes
called " potshaid."

Sheaf.—A loose covering.

Shearing.—Coming apart, breaking by a cross

thrust'.

Shell.—^The outer covering or casing.

Shingle.—Round, water-worn, and loose gravel

and pebbles.

Shoot.—Or Shute. See "Chute."
Shore.—A prop or strut.

Short.—A term applied to bituminous mixtures
which have become brittle or dead.

Shoulder.—A term sometimes used to designate

a haunch or side of a carriageway.

Side-cut.—A road or path breaking out of another
road.

Side-edges. — Sometimes used to designate the
verges of a carriageway.

Side-slope.—See " Camber."
Sidewalk.—See " Footpath."
Siding.—A tenn sometimes used to designate the

act of keeping the sides or verges of a cari'iagc-

way in repair. Used as a noun, it is some-
times employed to describe the material re-

moved from the sides of the carriageway.

Sift.—To pass a material through a sieve or

screen.

Siftings.—The residue after sifting.

Sign-post.—A direction-post at the side of a road.

Silica.—Silex or flint.

SiLicious.—Sandy.
Silt.—A deposit of mud, or fine soil, or earthy

sediment.

Sinuous.—Winding, or crooked, with many curves.

Skep.—A basket, sometimes called a "skip."
Skid-pan.—A shoe or drag used on wheels when

descending hills.

Skixv.—Sometimes applied to the top surface of a

carriageway.

Slack.—Very small coal.

Slag.—The scoria from a smelting furnace ; a

vitreous mineral matter.

Slake.—To mix or cause to combine with water,

so that a true chemical combination shall

take place.

Slat.—A long, narrow piece of wood, called also

a " batten."

Slate.—Coming under the trade name of
' Schist," as settled by the Engineering
Standards Committee.

Sledge-hammer.—The largest hand hammer used

in a forge.

Slime.—Viscous mud of an adhesive character.

Slippery.—Not affording a firm foothold.

Slop-cart.—A scavenging cart.

Slopping.—A tenn sometimes used instead of
" scavenging " to designate the act of

cleansing the mud off' the surfaice of a car-

riageway.

Slosh.—See '' Slush."

Slough.—A place of deep mud or mire.

Sludge.—Mud, mire, diit. Generally, however,
applied to the deposit in sewage tanks after

treatment or deposition.

Sluice.—A vent for water or other liquid.

Slurry.—Very liquid mud.
Slush.—Soft mud or slosh. Generally applied to

half-melted snow on a road.

Soak.—To wet or drench thoroughly.

SoAKAWAY.—A term used to designate a gully pit

not connected with any drain, and through
which the water soaks into the surrounding
soil.

Sod.—The surfsice of a ground filled witli grass

roots. A synonjnn for " turf.
"

Sodden.—Thoroughly soaked.

Softwood.—The antithesis of hardwood.
Soggy'. — Thoroughly soaked. A synonym for

" sodden."
(To be concluded.)

Ekkatum.

MoLTEX A.SPHALTE.—The definition " a thin term for
' mastic asphalts ' " given on p. 665. should read
" another term for ' mastic asphalte.'

"
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Municipal Housing at Taunton.
OPENING OF FIRST BLOCK OF WORKMEN'S DWELLINGS.

On Friday last the j\Iayor of Taunton (Councillor

Penny) opened the first block of workmen's dwellings

erected by the corporation of that town.
The accompanying view shows the artistic character

of the houses, which have been erected at a very

dresser), 12 ft. by 13 ft., and pcullery on ground floor,

15 ft. by 8 ft. 9 in., in which there is a bath with folding
table over, small food pantry, 3 ft. by 2 ft., small fuel

store, 3 ft. by 2ft., wash-up and water-closet (with out-
side enti-ance>. There are three bedrooms above, each

WoBKMEx's Dwellings at Tatjnton.

{Mr. David Eihrards, A-sw.-a.Inst.CE., horo'igh mjhu^r and eumyor. Avchitect.)

moderate co.^t. and the borough engineer and surveyor
(Mr. David Edwards, assoc.m.inst.c.e.), who was
re.sponsitile for their design, w-as deservedly congratu-
lated during the proceedings on Friday on the admir-

respectively 13 ft. (average) by 9 ft.; lift. 9 in. by

7ft. 3in., and 9ft. by 7ft. 4in.

The hou-^ies are built in red brick in front up to

the .storey course, with rough-cast above extending to

m,

Workmen's Dwellings at Taunton: Elevation.
(Scale 8ft. to 1 in.)

able manner in wliicli lie has? carried out the work.
The dwellings, it may be mentioned, are lighted bv
electricity.

The buildings comprise twelve houses in blocks of
four. Each house contains living-room (with fixed

tlie two gables which surmount each four houses. All
outside walls are 11 in. hollow.
The area of the garden at the rear of each house is

100 ft. by 17 ft., being practically l/2oth of an acre.
The cost of each house is £142 13s. 4d., inclusive of
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?e\veis. streets and ft'iioinsr—Jd. per cubic foot in-

clusive. The rent, inclusive of rates and taxes, water,
electric light (one light in living-room only), 4s. per
week.
The houses are set back a distance of 7 ft. 6 in. from

rantty

Ground Floor Plan.

Wohkmen's Dwellings at Taunton.
(Scale s ft. tolin.)

the street line, and are liounded thereon liy a 9-in.

lirick wall with capped pillars. The twelve houses arc

built on J acre of land, tlie cost of which was £75.

Chartered Surveyors' Golfing Society.—The seventh

aiuiual dinner will Ije held at Pagani's Restaurant,
12-18 Great Portland-street, W., on Wednesday,
November 28th, at 7 o'clock. The Hon. E. G. Strutt

(president of the society) will occupy the chair. The
Challenge Cup and ijrizes will be presented at the

dinner.—The annual general meeting will be held at

the Surveyors' Institution, 12 Great George-street,

S.W., on Wednesday, November 19th, at 5.3U p.m.

Dawlish Waterworks Arbitration.—The award of

Mr. E. Page, k.c, the arbitrator acting between Daw-
lish Urban District Council and Sir Robert Newman
and others, concerning the amount to be paid for the
compulsory purchase of the land at the Thorns water-
works, situate on the Mamhead estate, was made
known at a special meeting of the council on Saturday.
The decision of the arbitrator was that the council
should pay £5,000 as purchase money and compensa-
tion. The clerk, Mr. F. 0. Avant, and the surveyor,
Mr. F. Churchward, were thanked for their services
in connection with the matter, and Mr. Avant, in
reply, mentioned that the council were offered one-half
of the land at first for £9.000, that the price was sub-
sequently raised to £12,07U, and eventually to £28,000.

CORRESPONDENCE.
Vor every ill beneath the sun
There is some remedy or none;
If there he one, resolve to find it;

If not, submit, and never mind it.

—Anon., circa 1843.

PUMPING AND DISTRIBUTING MAINS.

To the Editor of The Sukveyor.
Sib,—I have no doubt there are several instances

where, in connection with towns waterworks, the
jmmping main is made to act as a distributing main
also. It is quite conceivable that the pumping station
might be on low-level ground at one side of the town,
while the reservoir would obviously be at a higher
elevation, perhaps, on the opposite side of the town.
In such cases as this the pumping main is sometimes
used as a distributing main also. I should be nnich
obliged if the water engineers of any towns having
such a system in operation would kindly intimate the
fact to me, adding, if possible, the siza of the i)ump-
ing main, distance to the reservoir, and a)iproxinuifo
population supplied.—Yours, &c.,

Harry W. Taylok, Asfoc.M.iNsT.c.r;.

Cathedral Buildings.
Dean-street, Newcastle-upon-Tyne

November 3, 1913.

ROAD PUNNING PROBLEMS.

BUILT AND UNBUILT AREAS.

Sir George Gibb, chairman of the Road Board, pre-
sided on Tuesday evening at a meeting of the London
Society, at w-hicli Mr. Raymond Unwin. f.e.i.b.a.,
presented a paper in which consideration was given
to principles which sliouid guide the construction of
roads and streets.

Sir George, while agreeing that there w^ere serious
defects and evils in London's street accommodation,
said that what they had to do was to minimise con-
gestion, and they could not hope to alter the fact
that certain streets were, and probably always would
be, crowded with traffic; indeed it would be a bad
day for London if they were not. The Metropolis was
pretty well provided with main arterial approaches,
many of them fairly wide, though no doubt some
were unduly crowded in their central portions. A
careful distinction must be drawn between built
areas and those unbuilt or sparsely built, which pre-
sented totally different problems. In the case of
built areas the problems resolved themselves gene-
rally into financial questions, and planning was not
the primary need, but would follow when the money
was available. He was rather afraid of letting loose
the engineer prematurely, and deprecated planning
in the built areas unless accompanied by well-con-
.--idered financial proposals, or embarking on huge
expenditure on road schemes till he was satisfied
that the most had been made of existing roads. In
unbuilt areas planning was the primary need, the
built areas serving as a warning and a" lesson. In
London there was a peculiar danger of inadequate
streets owing to the huge price of land, which led
to extravagant economy at every point, and there
was need for special care and special methods of
control. The definite boundaries of tlie juri.-diction
of local authorities was inapplicable to roads which
overleapt boundaries, and he thought legislation was
needed to deal with roads in unbuilt areas where road
I'lanning required separate and preliminary con-
sideration. If an authoritative plan of main roads
required for through communicaiion were laid down
at an early stage it could be followed by those de-
veloping estates without any extra cost to themselves.
There was as great a danger of making roads too wide
as of making them too narrow, and it was often
better and cheaper to make a new thoroughfare
parallel to the old than to wdden the old. Without
disparaging aesthetic considerations, he thought
they should be kept apart from the practical, and
for the latter he doubted if roads were needed as
wide as many people supposed.

Motor Traffic and the Cost of Road Repairs.—Wood
Green District Council have decided to bear part cost,
with other authorities, in making a test case of pro-
ceedings against a motor-'bus conipany, to recover the
cost of extraordinary repairs to roads" rendered neces-
sary by damage caused by motor 'buses.

IJ*
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Institution of IVIunicipal and County Engineers.

MEETING IN THE METROPOLITAN DISTRICT.

The visits of the Institution of Municipal and
County Engineers to the Houses of Parliament and
to the " Karsino," Hampton Court, on Saturday last

were interesting, first, as illustrating the admirable re-

.sults obtained by tlie Shone system at Westminster,
and next as showing an absolutely new departure in

sanitary engineering. The drainage of the " Karsinu
"

at Tagg's Island includes a new device, which was
described and illustrated in a pamphlet handed to the

members, and it was further explained by Mr. S. H.
Chambers, engineer and surveyor to the Hampton
Urban District Council. The new method advocated
by Mr. Isaac Shone for domestic drainage systems,
and referred to as the "Hydro-Dynamic Sewer Flusher
and Ventilator," embraces the use of a self-contained
casting, which includes a retainer, into which the
sewage gravitates and from which it is discharged liy

means of a syphon into the main drain in such a

manner that a vacuum is formed in the upper drain
and in the soil, waste and vent pipes in connection
therewith, so that fresh air is drawn into the system
every time the tank is discharged. It is claimed that
by use of this apparatus—the Cunda in I'inim, as it

has been named—the gradient of the main drain may
be materially flattened, and apparently it is considered
by the inventor safe, when using this apparatus, to
ignore or to override many of the accepted rules for

house drainage and the arrangements of soil, ventila-
tion and waste pipes, thereby effecting considerable
saving. It is to be gathered that the whole idea is

somewhat revolutionary, and that it is likely to evoke
a certain amount of discussion. As is well known,
the original Shone system requires artificial power in
the shape of compressed air to operate it, but in the
new system nothing beyond what are eontiually run-
ning to waste in every household—namely, the fresh
sewage and waste waters—are necessary for the per-
formance of the work for which it has been designed.
By the adoption of the system it is claimed that septic
sewage and septic air are done away with entirely
wherever it is properly installed.
Mr. Shone and Mr. W. Bowden, assistant engineer

at the Houses of Parliament, met the members of the
institution at the Chancellor's Gate, Victoria Tower,
on Saturday morning, and acted as guides during the
inspection of the drainage works of the buildings.
The scheme has been in successful operation since
1886. Prior to the carrying out of the works serious
complaints were made about the drainage and ventila-
tion of the House of Commons, and subsequent inves-
tigations brought to light a deplorable condition of
affairs. At many points the drainage was without the
necessary fall, and there were cesspits in the spaces
under the House from which the air for the chaml)er
was obtained. In short, the state of things inside the
building was about as bad as it could be. But outside
the arrangements were equally defective, for it seems
that the whole of the drainage of surface water and of
sewage passed through a penstock in the
Speaker's Garden into the metropolitan main
sewer. This sewer was in direct communica-
tion with the sewers of the House, and when,
as was often the case, the main sewer became
waterlogged, the foul gases were bottled up
past the penstock, and were forced up into
the sewers under the Houses of Parliament.
With the adoption of the Shone system of
drainage the buildings were completely cut
off from tlie main sewer, and all risk of con-
tamination from outside sources is conse-
quently avoided. Three ejectors—one of 500
gallons and two of 350 gallons capacity—are
available for use, and these were seen in
the course of Saturday's visit, the action of the ejectors
being clearly illustrated by means of a glass model.
Addressing the members at the close of the inspec-

tion Mr. Shone, in pointing out that the ejectors had
been doing their work automatically for twenty-seven
years, said that no one could deny that they were
absolutely perfect as interceptors.

"

The column of
water at the bottom of the ejectors was of considerable
depth, and no sewer air or gas could ever find its
way through that. When they saw the apparatus at
Tagg's Island he thought he would be able to convince
them of the inoffensive manner in which it did its
work. They would find that smell was so completel.v

absent thSt the apparatus could be put in a drawing-
room.

It w-as remarked by a member that the whole of

the sewage was carried into the sewer without screen-

ing, but Mr. Shone said the by-laws prevented any
large objects—such as scrubbing brushes—going
through.
Mr. W. NisBET Blair (St. Pancras) observed that

that did happen, however.
iVfr. Shone replied that regulations and inspectors

were required to prevent that sort of thing.
The President (Mr. J. W. Cockrill), in proposing a

nV£flT OFKAW iV/ire/! T/>OU<jrt^ ^///,y.

Section Showing how Shone's " Chncta in Unum "

Apparatus may be Fixed to Receive ail the
Waste Liquibs of Households and E-ject

them into the Main Dr.uns.

vote of thanks to H.M. Office of Works and to Mr.
Bowden, the a.^sistant engineer, for conducting the
members over the works, said that one thing which
had always struck him about that magnificent group
of buildings was the small amount of alteration that
bad been required since the date of their erection
sixty years ago. He thought it reflected great credit
on the judgment of those who carried out the work.
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Mr. BowDEN, in acknowledging the compliment, sail

he looped that an inspection'of the ventilating works,

on some future occasion, would prove of equal interest

to the members.
The party afterwards left in motor omnibuses for

Hampton Court, luncheon being served on arrival

at the " Karsino," Tagg's Island. The chair was
taken by the president (iMr. J. W. Cockrill), and the

company included Mef.>rs. J. W. Cockrill (Great

Yarmouth), B. Archer (Wellingborough), E. J. Bar-

rett (Staines), J. Patten Barber (Islington), J. Birch

(East Ham), W. Nisbet Blair (St. Pancras), J. H.
Blizard (Southamptoni, W. H. Budgett (Wood Green),

O. H. Cockrill (Great Yarmouth), A. E. Collins

(Norwich), A. P. I. Cottcrell (London), C. H. Crox-

ford (Wood Green), J. W. Croxford (Brentford), J.

Rush Dixon (Woolwich), P. Dodd (Wandsworth),

S. R. Drake (Leatherliead), S. H. Chambers (Hamp-
ton), .1. P. Evans (Wrexham), W. Fairley (West-

minster), C. A. Gile (Peterborough), A. Gladwell

(Slough), W. H. Grieves (Sutton), T. J. Guilbert

(Guernsey), M. Hainsworth (Teddington), T. W^ A.

Hayward (Battersea), R. E. Holdin (Wood Green),

W. Hoskin (Great Stanmore), W. T. How.se (Bexley

Heath), J. N. Ingham (Enfield), R. H. Jeffes (New
Maiden), P. G. Killiek (Finsbury), H. J. Marten
(London), J. R. Mead (Ipswich), E. B. B. Newton
(Paddington), E. Van Putten (Lewisham), J. C. Rad-
ford (Putney), N. S. Eaine (Hungerford), F. Ruck
(Maidstone), W. H. Savage (Cockfosters), ' Norman
Scorgie (Hackney), T. \V. Scott (Enfield), J. E. Sharpe
(Cheshunt), C. Chambers-Smith (London), G. Smith
(Eton), J. P. Spencer (Tynemouth), .1. Stevenson
(East Molesey), J. Sutcliffe (Deptford), W. H. Taylor

(Aylesbury), J. Thomson (Dundee), and O. E. Winter
(Hampstead), members ; G. W. Allen (Wandsworth),
W. Hughes (London), T. Hughes, P. Jasper (London),
F. Karno, J. S. Owens (Westminster), J. Murray
(London), R. D. Raine (Chislehurst), C. H. Salmon
(London), Isaac Shone (Westminster), G. W. Tollaire

(London), and A. H. Vanner (chairman of the Hamp-
ton Council), visitors; and A. H. Giles (Westminster),
assistant secretary.

A cordial welcome to Hampton was extended to

the members by Mr. A. H. Vanner, j.p., the chair-

man of the urban district council. Mr. Vanner said

he believed it was the third occasion on which the
district had been honoured by a visit from the insti-

tution, and he had very great pleasure in receivmg
them. Hampton stood unique in the sanitary world.
For fifteen years it had been the Mecca of students
of sanitation, who came from all parts of the civilised

world to see their sewage disposal works. They were
a kind of universal provider in sewage disposal
matters. First the ,~ystem of drainage, then the
modern system of sewage disposal, and now the
latest and most unique system of house drainage.
It was right that information on sanitary advance
should be avalable for the whole world. From the
council's point of view the introduction of the Shone
system was of great significance, and he regarded it

as an improvement upon existing systems. He
sincerely hoped that their visit would be interesting,
and—might he say ?—instructive.

Mr. P. Dodd (Wandsworth) proposed a vote of thanks
to Mr. Shone for the demonstrations they liad wit-
nessed at the Houses of Parliament of the Shone
sy.stem, and for the explanations he had given and
the valuable brochure he had prepared for their in-
formation, describing the Shone hydro-pneumatic and
antiseptic drainage system. With regard to the hydro-
pneumatic system which they had inspected at the
Houses of Parliament, he thought Mr. Shone was to
be congratulated upon having his ejector system in-
stalled at one of the most important buildings in the
world, and that it had worked automatically and suc-
cessfully for twenty-eight years. The process of filling

and emptying those ejectors had gone on regularly and
automatically under all conditions, and with tide-
locked sewers for all that time, and he thought they
would all agree that it was a splendid record. With
regard to the antiseptic system in connection with
the ejector, it seemed to him it was going to revolu-
tionise the system of hou.se drainage. In November of
last year, a discussion, initiated by Mr. Percy Boul-
nois, took place at the Royal Sanitary Institute on
the Departmental Committee's report on house drain-
age. During that discussion he (Mr. Dodd) called
attention to this new^ apparatus, which he had seen
and inspected for the first time on the very day that
the meeting was held. It seemed to him then, as it

did now, to answer all the Departmental Committee's

report, inasmuch as it overcame the principal objec-

tions of those who were against the abolition as well

as of those who were against the retention of the

intercepting trap. Mr. Shone's new apparatus not
only prevented the sewage from becoming septic, but

it drove in fresh air, and conveyed that fresh air into

the drains and sewers. It had a combination of points

not possessed by any other intercepting trap or similar

apparatus—in fact, it was an automatic self-cleansing

intercepting trap and drain and sewer flusher and
ventilator combined. The drain and sewer smells

were taken away from instead of being brought to the

house, as at present. The cost of the new drainage
system would be, apparently, much less than the pre-

sent system, inasmuch as the drains need not be so

deep, the soil pipe could be used as a rain-water pipe,

and the present gully trap, air inlets, and the exist-

ing expensive antisyphon pipes could be entirely dis-

pensed with. With a view of testing the apparatus
he ordered and had one fixed at his house about eight

months ago, and he was pleased to say it had not
caused the slightest trouble, and had worked perfectly

satisfactorily during the whole of that time. A well-

known Putney resident had a similar apparatus fixed at

his house about the same time, and he believed he had
had equally satisfactory results. If the new apparatus
was adopted generally it would doubtless be necessary

to revise the existing by-laws as to house drainage,

and he ventured to suggest that the sooner this was
done the better. It w-ould be unreasonable to make
it compulsory upon property owners to alter their

present system of drainage, which had been approved
by sanitary authorities, and therefore the revised

by-laws should not be retrospective.

Mr. S. H. Chambers (Hampton), who seconded the

vote of thanks to Mr. Shone, sai(l he was associated

with that day's visit of the Institution of Municipal
and County Engineers for two reasons: First, the new
system of house drainage which they were to inspect

was on premises within the confines of his district,

and was installed by his recommendation and with
the approval of the Hampton Urban District Council

;

secondly, the outcome of the visit and inspection might
be that sooner or later reasonable by-laws and regula-

tions might be allowed by the Local Government
Board to permit such a system being generally adopted.

He was asked by the hon. district secretary of the

Metropolitan district to communicate a few notes upon
the system, but having learned that Mr. Isaac Shone
was preparing for presentation to each member a full

description of his system, and knowing that he could

do what was necessary very much better than himself,

he left the matter entirely in his hands. It might,

however, serve a useful purpose if he made a few re-

marks. The system differed so materially from that

generally adopted that a word or two of explanation

might be necessary as a justification for having recom-
mended it. In his opinion that building and its situa-

tion were ideal for demonstrating the Shone system,

and one might say that it had now had a fair and
ample trial, having been installed since June 21st last

—some 132 days—and during that period he was given

to understand 40,000 persons had visited the premises.

The drains had received the sewage and every kind
of liquid waste that any house and hotel legitimately

discharged into the public sewer, and not the slightest

trouble had occurred; on the contrary, he had every

reason to believe that the wastes, containing, as they
did, large quantities of fatty and greasy matters

coming from the extensive and busy kitchens, would
be more effectually dealt with than otherwise. So
much had been written of late and so much had been
said during the past years with respect to by-laws and
drainage regulations generally and intercepting traps

in particular, that it was not his intention to dwell

u])on the subject. Suffice it to say they were all agreed

that alterations were urgently required in the existing

chaotic state of affairs, both as regarded by-laws and
diainage matters. The system under consideration

overcame the defects of the methods at present in

vogue. Those who favoured the abolition of the pre-

sent intercepting trap had their objections swept away,

and those who favoured the retention of the intercept-

ing trap and called it a necessary evil would find that

the evil was removed. When it was possible to have
self-cleansing, thoroughly ventilated drains, sew-er con-

nections and sewers, flushed and ventilated automati-

cally by the liquid wastes themselves, without resort

to artificial and mechanical means, and without extra

cost, and probably at less cost than present drainage

works, an(l certainly less in the consumption of water,

then he affirmed that Mr. Shone had achieved what
no one else had hitherto, and he was pleased to have
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had. with others, the opportunity of putting the system

to the test. Briefly, the drainage of the premises,

which was on the separate system, might be described

as follows: All connections, sinks, lavatories, baths

and water-closets were properly trapped with a good

.seal, and connected to the main drains as conveniently

as possible. From the top of each trap a pipe com-

municated with the external air in the shortest

manner, thus ventilating the back of the trap, and the

soil-collecting pipes were ventilated at junctions and

as often as possible, and only came up .slightly above

to receive the highest connection, with a saving of

•' wall climbers." No gullies containing gallons of

filthy matter were required. The main collecting pipes

were connected to

THE " CUNCTA IN UNrM "

as conveniently as possible, and delivered their con-

tents into the latter. This apparatus was, in his

opinion, a much-needed acquisition to every house

drain, and especially on smaller property where the

water consumption v.as low. It received the dribbles

and flushes of waste, and held them until its full

capacity was reached. When full, it automatically,

without human or mechanical aid, discharged and

ejected its total contents in a few seconds, pushing

before and also drawing after it, by means of a by-pass

tube, fresh air, thus ventilating the house drain, sewer

connections and sewer. Means were provided by a

small flap valve to prevent any back-wash of sewer

air into the house drain, and a double trap and seM
were provided, and the contents were effectually dis-

placed at every discharge, and stale and stagnant

liquid could not be left in the house drains. The

apparatus could be used for flushing the sewers just

as effectively. The discharge in the case of the appa-

ratus to be inspected was at the rate of 6 ft. per second,

and enabled the sewer connection to be laid at a

gradient of 240, thus avoiding deep and troublesome

cuttings and trenches in public highways, whereas the

existing gradient required was 1 in 40, which was non-

effective in the majority of cases. The apparatus was

a simple, skilfully and scientifically designed casting,

naturally automatic in action, without wearing or

detached parts. No artificial energy was required to

operate it ; it was perfectly noiseless, being self-con-

tained and watertight, and it could be fixed anywhere.

There were no difficulties in manufacture. It received

liquid at low velocities, and ejected them at high

velocities.

In putting the vote of thanks, the Phesideni said

they had heard Mr. Shone say that they might place

this apparatus in a drawing-room. He hoped not

too many of them would rush with orders for draw-

ing-room ornaments of that kind.

The vote of thanks was carried.

Mr. Shone, in replying, mentioned in regard to

the ejectors which the members had seen at the

Houses of Parliament that the maximum quantity

which that installation would discharge was 1,250

gallons a minut-e. At present, as the House was not

sitting, the discharge was at the minimum point,

but the apparatus, none the less, worked automati-

cally and perfectly. At the " Karsino," in which
they were assembled, it was a fact that from the first

day the apparatus was installed it had never given

any trouble, and when they inspected it they would
find it was perfectly sweet. He asked all who were
sincerely anxious for an amendment of the present

system carefully to peruse his brochure, in which he
had told them everything of interest of this new
system. Continuing, Mr. Shone said he had to pro-

pose success to the Institution of Miuiicipal and
County Engineers, and couple with it the names of

Mr. J. W. Cockrill, of Grreat Yarmouth, and ilr. J.

Patten Barber, of Islington. He had known and re-

spected both of these gentlemen for many years.

He knew the institution well. He had attended
many meetings, but of late years he had not had the
privilege of attending them. A new generation had
arisen since he used to attend. Three decades had
passed, new people had come on the scene, and the
sad thing was they did not know the Shone system.
Within sight of the magnificent clock tower of the
Houses of Parliament they had been doing the most
idiotic things they could do. He remembered being
at theii- meeting at Battersea when Mr. John Burns
called them the guardian angels of the iniblie. He
urged them to live up to that name. That might be
llie last time he would speak to them, but he
appealed to them not to go on with some of the
idiotic things that were now being done, not to waste
money, and to disfigure the achitectural beauty of

buildings by so-called ventilators. He assured them
it was altogether wrong, and tliey must alter their

tactics.

The President and Mr. Patten Barber briefly

replied to the toast, and the memliers then proceeded

to jnake an inspection of the works installed for

dealing with the drainage of the " Karsino."

JUNIOR INSTITUTION OF ENGINEERS.

A MANCHESTER SECTION.

A local section of the Junior In-titution of Engineers
with Manchester as its centre was inaugurates! at a

meeting held at the Victoria Hotel. ^Manchester, on
Friday night la.st, over sixty engineers, representing

many branches of industry, being present.

Mr. W. A. Tookey, a vice-chairman of the institution,

presided, and with him were Mr. W. J. Tennant, a

past-chairman and vice-president, ^Nlr. S. Bylander,
the chairman of the institution, Mr. F. D. Napier,

vice-chairman. Prof. H. P. Philpot (London Univer-
sity) and Mr. Ernest King, members of council, and
Mr. A. Clifford Swales, secretary of the institution.

The.se formed the London deputation. Otliers present
were Mr. C. H. Prichard, who has been acting as

local chairman, ilr. Maurice Hird. who has been vice-

chairman, and Mr. F. G. Hatch, hon. secretary of the

section.

Mr. Tookey, in his opening remarks, said that lie

thought there should be a branch of the Junior Insti-

tution with Manchester as its centre. Some of his

friends had suggested that Manchester was already
well represented with engineer's societies, and that
their multiplication was unnecessary. But there were
many branches of engineering, and he maintained that

one or two or even half-a-dozen societies would not
cover the wide range of engineering objects upon
which they all wanted information. The Junior In-

stitution of Engineers was unique in that it embraced
all engineers, and he claimed that membership would
prove of great benefit to the individual.

The proposition to send a requisition to the council

asking to be allowed to form a local section was carried

ncm. con. on the motion of Mr. Prichard, seconded' by
Mr. Hird. It was suggested that as soon as the local

funds permitted the section should have a room and
library of its own.
The following were appointed oflicers: Mr. C. H.

Prichard, chairman ; Mr. Maurice Hird, vice-chair-

man; and Mr. F. G. Hatch, hon. secretary, the latter

appointment to be confirmed by the committee.

A New Clyde Bridge at Glasgow.—Tlie Clyde
Navigation Trustees have approved the proposal put
forward by a sub-committee of the Glasgow Corpora-

tion to build a fixed bridge over the Clyde to the west

of the existing Crlasgow Bridge. The new bridge,

which is designed to relieve the congestion of cross-

river traffic, will run from Oswald-street on the north

to Conunerce-street on the sotith side of the river.

Royal Sanitary Institute.—At a meeting of the

Royal Sanitary Institute to be held at the Free

Library. Alexandra-road, Swansea, on Friday, Novem-
ber 21st, at 6.30 p.m., a description of the Swansea
town planning scheme will be given by Mr. George
Bell, assoc.m.inst.c.e., the borough surveyor. On the

following day a visit will be paid to the Town Hill

estate, the garden suburb, and the Mayhill and Cwm-
road corporation houses.

Motor Fire Engine for Wembley.—AVembley is the'
latest suliurban town to decide on the adoption of

motor fire apparattis, the type .-elected being the

Merryweatlier " Hatfield " fire engine, which, it may
be noted, will be fitted with a new design of pump.
Wembley is the first English town to order this par-

ticular design, which has been introduced by the

makers to meet the increasing demand for a petrol

motor pump of rather less capacity than usually

adopted, in order to suit the needs of small towns
and country districts. The pumping capacity will

be 250 to 300 gallons per minute, and in addition to

amijle accommodation for hose and gear, a fire escape
will be carried. Arrangements will also be made
for the pump to throw a first-aid jet for dealing with

small fires, so that the machine will embody a com-
plete fire extinguishing and fire escape equipment on
one chassis. The motor will be capable of attaining

speeds up to 30 miles an hour on the level.
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Evesham Sewage Works Extensions.
COMPLETION AND OPENING.

Tlie iiuiugiualiun ol I he exteii^iioiis and additions

which have been made to the Evesliain Co^|J()^ation'^5

sewage works t<:jok place on Wednesday afternoon,

the ceremony being ijerfi.nned by Alderman Hughes.

From a statement made during the proceeding.s ))y

the engineers for the sclieine—Messrs. Berrington, Son

iV Watney, WolverhaniiitDii—it appears tlial tlie popvi-

hition draining to the works is about lll.OOll persons,

and that the dry-weatlier flow of sewage is, a))i)roxi-

inately, 300,000 gallons per twenty-four liours. The
greater portion of this volume gravitates to the works
at such a level as to jjermit of treatment tlnou.gh the

tanks and hlters without recourse to pumping. The
sewage Irom the low-lying portions of the borongli,

together witli that fnjm the villages of Great and Little

Ham])ton (pojiulntion a little over 4,ihhi) drains into

a well '23 ft. deep, and situate under the floor of the

eugiue-house. The sewape is pumped from this well

into the channel at the entrance to the screening tanks,

where it mixes with the sewage gravitating from the

town, and pa9.ses on to the tanks for treatment.

PUllelNU PL.\NT.

The pumping plant consists of two National gas
enirines—one of 26-b.h.p. and one of 14-b.h.p. These The amount

FlDDLVN UlSTRIDCTOES .\T K\i:SIIVM.

drive two 6-in. stereophagus pumps, each capable oi

raising unscreened sewage up to a maximum rate of

1,000 gallons per minute.

SCEEEXINO TANKS.

The treatment of the sewage is as follows: It is first

passed through screening and detritus tanks. There
are two of these tanks, each 20 ft. by 9 ft. by 5 ft. 7J in.,

and they have a comlnned capacity of 13,130 gallons.

After leaving tlie.se tanks, the sewage flows along a

covered channel in which a storin overflow weir has
been constructed. This weir is arranged so that in

times of storin, and when the volume of sewage exceeds
three times the normal, the excess flow passes over

the weir to two stand-by tanks specially provided for

the treatment of storm water.

SEDIMEXTATtON TASK.

After passing through the screening tanks the
sewage is conveyed to a circular sedimentation tank
28 ft. in diameter and 14 ft. deep, with a capacity
of 54,000 gallons.

The sewage flows into an inlet channel, from which
it is fed into the bottom of the tank by means of

6-in. cast-iron pipes, the inlets being submerged
10 ft. G in. below water level, the object being to

obtain a slow upward flow of sewage so as to assist

the particles in suspension to sejiarate out and col-

lect in the bottom of the tank. The sludge thus
collected is gravitated into a sludge well, from which
it is lifted by conipressed air through a .sludge rain
for treatment as required.
The tank is provided with a helical .scraper.

geared and worked by liiuid, for agitating and col-

lecting the deposited -ludge towards the sludge out-

let. After passing through this tank the sewage is

conveyed into four covered liquefying tanks.

LIQUHPYINO TANKS.

These tanks have a combined capacity of 250,600

gallons, made up as follows: Three tanks, each
72 ft. G in. by 21 ft. (i in. by U ft. in. = ir)3.000 gal-

lons; one tank, 74 ft. Ijy :Ui ft., and varying in dep:h
from 4 ft. 3 in. to 7 ft.'---97.6iJ0 gallons;' total, 2.')0.GIHI

gallons.

The hrst tlirec tanks were originally ijreciiiiiatioii

tanks, while the large one was formerly a sand filter

used for filtering the effluent from the precipitaiion
tanks. These have now all been converted into
covered septic or liquefying tanks. They have licen

fitted with submerged inlets and outlets, and new
carriers and sluices have been provided, which arc

arranged. so as to permit of any single tank being
cut out ot operation as may be letpiircd. The
effluent from the tanks is discharged over a weir
60 in. wide into the feed-carrier leading to the con-
tact beds.

f the discharge to the beds is mea-
sured by means of an aMfomatic
t!auge, which records on a diagram
the volume of flow as it fluctuates
Ibronghout the twenty-four hours.

CONTACT BEDS.

I'roHi the tanks the effluent is

discharged to the contact betl.-; or
liiiniary filters. There are four of

ihe-e beds, each 92ft. by 55 ft. by
.')lt. Gin., and they have a total

ca|.acity of 3,550 cub. yds. They are
lillel in rotation with the tank
cithicul. the period of contact vary-
ing Willi the volume of flow.

Tiiese beds were originally eon-
-liiu'ted in 1900 out of a loan sanc-
I ioned in that year by the Local
Covcrnment Board. The depth of

ijie beds was originally 4 ft. 6 in.,

lint it has now been increased to
.'. ft. Gin.
From the contact beds the effluent

:- collected into a covered carrier,

ironi which it is discharged on to

the sc'L-ondary filters situate below.

SECONDARY FILTERS.

There are eight of these filters,

and they have a total capacity of

5,900 cub. yds. They vary in size,

owing to the irregular shape of the land upon v/hich

they had to be constructed. Numbers 1 to 4 are

each 255 ft. by 30 ft., with a working depth of

3 ft. 6 in. to 3 ft. 7^ in. Numbers 4 to 8 are

each 1S5 ft. by 24 ft., with a working depth of

3 ft. 7 J in.

Distribution over these filters is effected by means
of automatic travelling distributors of the water-
wheel type, fed from a central carrier running the
whole length of the filters.

Underneath the feed-carrier is an effluent collecting

carrier constructed of stoneware half channel ijipes

with blue brick benchings. This carrier is open at

both ends, thus providiug for efficient ventila-
tion, and permitting samples of the effluent to be
taken from any portion of the filter that may be
desired.

The bottoms of the filters are covered with false

floor tiles for drainage and aeration purposes. The
external walls are of loose rubble built with local

stone, the top course being set in cement-mortar and
coped with rough-hewn local stone. The carriers

and supporting v.alls are built of S:affordshire
brindled brickv.'ork in cement-mortar, and finished

with copings of Forest of Dean stone. The filtering

media is clean, hard, blast-furnace slag, varying in

size from i in. to H i"-

.STORM-WATER TANKS.

In times of rain the excess flow over and above
three times the normal overflows a weir, and i.s con-
veyed to the storm-water tanks for treatment. These
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tanks are each 50 ft. by 24 ft. liy ft. deei). mikI liave

a total capacity of 75,000 gallons.

The tanks are built at slightly different leveLs, .~o

that when in use the storm water is turned first into

the top tank ; this is allowed to fill up and overflow

over a stone cill into the lower one. After tlie storm

lias subsided, and settlement lias taken phice in tlie

tanks, the sujjernatant water is drawn off through

floating arm outlets, and treated through tlie per-

colating filters. The .sludge left in the tanks is dis-

charged through cast-iron pipes to the sludge well,

from which it is raised by the sludge ram for treat-

ment.
The tanks are constructed of Staffordshire brindled

brickwork in cement-mortar, and the floors are of

Port hind cement-concrete.
Tlie final effluent from the secondary filters is di.*-

charged in a highly purified condition through a

submerged outlet to the river Avon.
The corporation have spared no expense in bring-

ing the works to a successful issue, and the engineers
have no fear whatever that, with efficient manage-
ment, the works will be able efficiently to i)urify the
sewage of Evesham for many years to come, and to

do .so without causing any offence whatever to resi-

dents in the vicinity.

CONTRACTORS.

The general contractors for the work weie Messrs.
Espley & Co., of Evesham. The Hennebique rein-

forced concrete roofs over the tanks were constructed
by Messrs. Hobrough & Co., of Gloucester. The
>rational gas engines were supplied and erected by
the borough gas engineer (,^Ir. Fletcher), and the
patent stereophagus pumps by the Pulsometer Engi-
neering Comiiany, of Reading. The travelling dis-

tributors for the filter-beds are those of Messrs.
Jones & Attwood, of Stourbridge, and the slag media
for the beds was supplied by Messrs. Freakley iV

Co., of Tipton. The alterations to the engine-house,
which have transformed what was formerly a very
dirty and unsatisfactory building into a clean and
well-ventilated structure, were carried out by Messrs.
Espley & Co. to the designs of the borough surveym-,
Mr. H. Harvev.

Bsckenham Town Planning Scheme A Local
Government Board inquiry has been held at Becken-
haui into the application by the Beckenliani Urban
District Council for authority to prepare a town plan-
ning scheme. The area of Beckenham is 3,8<J0 acres,
and that of the proposed scheme 1,81() acres, wliich
includes 311 acres in tl-.e adjoinins.' districts of Wesi
Wickham and Hayes.

Government Housing Scheme Mr. Runciinau, at
Huntingdon, on Wednesday, describing the Govern-
ment's land proposals, said that thev would start the
scheme with 10,000 cottages at a cost of £1,500,0:JO.
They would lie economically rented, and would have

GREATER LONDON ROADS.

THE CONFERENCE OF LOCAL AUTHORITIES.

The Local Government Board announcj that arrange
ments for the conference of local authorities and
others interested in the improvement of arterial road
cnmmunication in Greater London, at which the presi-
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a patch of land added. The Government would buy
the land, but would pay only what it was worth. In
making progress they might have to take sharp coni-
pulscry powers.

dent of the board has con.sented to preside, have now
been made.
The conference will be held in the Council Chamber,

Caxton Hall, Caxton-street, Westminster, S.W., on
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Tuesday, November 25th. The chair will be taken at

10.30 a.m., and admission can be obtained after 10 a.m.
on presentation of a card of admission, on which the
name of the local authority or other body and the

name of the representative shoiild be entered.

Heproduced 'by special permission of " The Daily Mirror."

The PEACEFtXL Village and the Signboard Mania.

Our village streets that used to look so old-fashioned and
peaceful are nowadays hidden behind a forest of notice
boards, which have sprung up to attract the attention of
the passing motorist. The change is shown above by the
Daily Mirror cartoonist, Mr. W. K. Haselden.

Extensive Improvement Scheme for Preston.—The
Preston Town Council have agreed to promote an
omnibus Bill in the next session of Parliament which
will involve, when carried into effect, an expenditure
of nearly £<TO0,000 upon the dock undertaking, the

tramways and new streets.

ROADS AND RATES.

THE INCREASE OF RATEABLE VALUES.

[Tlie following extracts are quoted from an able

artioie whieli appeared in the Times of October 28th

by " A Correspondent " of that journal. We coninicnl

upon them in "Minutes."—Ed. Surveyor.]

Recent correspondence in tlie Times shows that even
Ijetween experts there is great difference of opinion

as to the actual and apparent increase of cost of road
maintenance as measured by rateable value and rates

paid. Middlesex, which has been the coimty under
discussion, presents an luiusual instance of rapid rise

in rateable value, while the expenditure on its roads

has not materially increased for the past ten years.

In that time, moreover, the rateable value has >.'(inc

up by something like 50 per cent, and the actual

figures show that while that value was £5,010,59U in

1903-4, this year the figure is £7,218,241. The product,
therefore, of a penny rate has grown in the same
period from £20,877 to £30,076.

Though Middlesex has been particularly fortunate

in this growtli of rateable value, it is not alone in this

position. In nearly all the home counties, and in

some industrial districts in the North of England, and
in a few boroughs and counties elsewhere, the rateable

value has risen; yet the majority of county councils

(it is unfair in all cases to include the county surveyors

in this indictment) persist in looking merely at the

actual expenditure upon roads and not its proportion

to the rateable value or to the total expenditure of

the county. A much more serious cause of increase

in local rates has arisen from various Education Acts

which Parliament has passed. . . .

In regard to roads, luckily Parliament has not, -so

far, interfered with them, except in the creation of

the Koad Board, which up to the present has acted

merely as an authority to distribute upon the general

basis of population grants amounting to upwards of

ei,(JOO,000 a year.

MOIOK VEHICLES AND THE REVIVAL OF ROADS.

It is the habit in the country to blame motor vehicles

of all kinds for recent increases of expenditure on the

roads, and it is often alleged that this expenditure
liegan only when motors came into connuon use; but
as regards most counties this is hardly a correct view.

It is true that up to aljout twelve years ago the use

of the roads had increased but very little compared
with many years before, and. indeed, there were main
roads through mainly agricultural comities on which,
in the memory of the writer, grass was often to be

seen growing across almost the whole width of the

highway, because convenient railway services had
been established between the towns which roads had
formerly served. In fact, there was persistent neglect

of road repair ever since the beginning of the railway

era till fifteen years ago, and for a long time roads

had been worn down not only beyond the crust which
had been regularly renewed during the coaching era,

but right into the foundations, and sometimes even
to the subsoil beneath.
The great revival of road traffic which has taken

place since 1903 found the roads entirely unprepared,
therefore, to bear the extra traffic, as regards not only

quantity, but also weight and speed. It is natural,

therefore, that the ratepayers during recent years

should have shown a tendency to grumble. But it is

extremely creditable to local authorities in England
that they should have shown so much common sense

and so creditable a public spirit, and that they have
been able to do so nnich with so comparatively little

grumbling on the part of their ratepayers It is curious

also to observe that where the burden has been
heaviest—that is, in purely agricultural counties,

where the values upon which rates have been levied

have either been stagnant or diminished—there has
often been less grumbling than in areas where the

rateable values have risen considerably, and yet ex-

penditure on roads has not increased in anything like

the same ratio.

In considering the question of maintenance of any
given road it should be remembered that the cost

should be spread over a series of years commensurate
with the estimated life of the road. The following

table shows how the cost per mile from a year—1905

is taken as a starting point^—appears to be very great

in the first years, but when the average over the whole
period for which the life of the road is estimated is

worked out, the annual cost comes out at a much
smaller figure. This fact is often forgotten, and it has
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Ijeen the duty ol the Kciad Board, in umuy cases, to

point out to local authorities that in taking \ip loans

to put their roads into order a considerable saving
may be made, especially when the loans are lent, as

they usually are, without interest. The chief reason

for this is that the ujikeeij of a well-made road after

the first few years is comparatively so small that re-

l>ayment can easily lie made without putting any extra

burden upon the local rates.

[The writer here sets ont in tabular form the figures

of " Co.st of maintenance of a much-used main road,

A—B, 10 miles, average width 24 ft., estimated life of

surface coating, live years." The figures are for the

years 1905 to 1915, and are given in columns iinder

the headings: Renewal of surface coating on basis

of 9 super, yds. per ton at Is. 6d. per ton-yard ; length
renewed ; patching, manual labour, &c. ; total cost per
annum, and cost per mile per anuiuu. They show an
average cost per annum for 1905-1910 of it201 per mile,

and for 1911-1914 of £289 per mile.]

It is obvious, therefore, that a statement that any
particular road has cost a certain high figure for

"maintenance" (which often includes reconstruction)
during one or two arbitrarily selected years is worth-
less without information as to the amount and cost
of surface renewal carried out in the selected period.
It is assumed in the above table that the surface re-

quires renewal after five years, but if the road main-
tainers were content to leave the road to gradually
wear into poor condition, it would be possible for them
to postpone renewal expenditure, say, until 1913-14,

during which jieriod road users would suffer, but the
ratepayers would appear to gain on a ten-year period.
While it would be foolish to take too sanguine a

view of the possible eventual saving in the cost of road
repair which may be the result of roads made with
proper foundations, and with sub-crusts and crusts
constructed of bituminous material—roads on which
wear and tear should be very sliglit compared with
that on the ordinary flint, gravel, or water-bound
macadam road—it is agreed by all the most experi-
enced surveyors that, given a road properly made,
the cost of maintenance on it. even with increased
traffic, is less than that of an inferior road with less

traflSc. As regards towns, where the heaviest traffic

occurs, it is not long since the Westminster City Coun-
cil were able to inform the public thai, owing to the
substitution of we!l-oonstructed permanent for tem-
porary surfacing in their area the cost of upkeep has
actually shown signs of diminishing year by year,
notwithstanding the increased traffic—much of it

motor-omnibus traffic. To this must be added the
constantly lessening cost of scavenging; so it is clear
that motor-vehicle traffic, though it has brought about
a temporary increase in the cost of road construction
and maintenance, is, generally speaking, in the long
run not likely to prove more expensive than that of
the horse-drawn traflio which preceded it.

As has often been pointed out in regard to large
horse-drawn vehicles, there are four v.heels and eight
hoofs in contact with the road surface, the hoofs
delivering hammer blows estimated at about 5 cwt.
each time they strike the surface of the road. Self-
propelled vehicles, on the other hand, have merely
four wheels in contact with the surface of the high-
way, and produce wear only on the tracks in which
they run. On smooUi roads, where the camber is

slight, the even use of the road over the whole of its

width prevents any i)articular part being worn into
tracks, sueli as one useil to see in narrow roads, and
especially in farm lanes, where the result of horse-
drawn traffic could be plainly seen, the horse making
the middle track, while the wheels cut out the two side
tracks. In the ease of motor-car traffic on the old flint
and gravel roads, where cars followed each other some-
what inconsiderately and nuide two parallel gutters
for many miles, the same phenomenon is visible.

The subject of rates, rateable values and road repair
is very interesting, but rather complicated, and if all
the circumstances are taken into consideration, the
increase in the total sum of money spent on roads
is very often accompanied liy a decrease in the amount
paid per ratepayer, or per pound of rateable value.
It is therefore advisable that in counties where the
highway committees or surveyors desire to maintain
their present expenditure, or to increase it and meet
with opposition, they should present to the ratepayers
a clear statement not only of the extra amount which
the roads are now costing, but of the increase in rate-
able value which they have to draw uj)on for the pro-
duction of their revenue, and not content themselves
merely with half-hearted apologies for spending more
or excuses which throw the blame on increased traffic.

- LOCAL GOVERNMENT BOARD INQUIRIES.
The Editor invites the cooperation of SUKVEYOB Tcadera

with a view to making the information given under tliis
)iead as com-plete and accurate as possible.

INQUIRIES HELD.

Bootle T.C. (October 30tl>. Mr. K. C. Maxwell).—
01,801) for sanitary improvements.—The money, it was
stated, was required for the removal of ashpits and the
substitution of ashbins in certain ea.ses. The reason
why the corporiition were moving in the matter was
because the medical officer of health had reported that
in a number of old houses the ashpits were so near
to the dwellings as to be prejudicial to health. The
corporation had some sympathy with the owners, and
considered that the latter ought not to be called upon
to ))ear all the cost. The borough engineer, Mr. B. J.
Wolfenden. stated that at present there were 4,46G ash-
liins in the town, the n\uuber of single ashpits being
1,548, and double ashpits 4,373.

. Budleigh Salterton U.D.C. (October 21st. Mr.
F. (). Stanford).—.t5, 150 for works of water supply.—
It w.is explained that the proposed new works included
iuiprovement of the town's present supply, and provid-
ing new mains and a new reservoir at West Down in
order to supply the needs of the present and future
houses on the liigher levels. Mr. Weeks, engineer,
stated that JiSlO annually would have to be put on the
rates, or practically an extra rate of 3id. It was essen-
tial to spend !C3,0(M) on the present works, or they would
fail. An ample rexenue would be forthcoming when
the district uas developed.

Darlington T.C. (October 29tli. yiv. T. C. Ekin).—
£21,190 for the electricity undertaking, and £2,108
for the widejiing and improvement of Woodland-road.
—The towni clerk, Mr. H. G. Steaveuson, stated that
the electric supply department had every year shown a
surplus, after paying interest and sinking fund, and
last year the surplus was £5,295. The average gross
profits for the last ten years were more than 10 per
cent on the capital outlay. The increase in the out-
put for the .year ending Jlarch last was over 1,250,001)

units, and for the six months ending September was
nearly 7.50,000 units. The town cleric gave details of

the new plant being put down, and said the appli-

cation also included provisions for mains extensions
and for transformevs, and for the purpose of erecting

sub-slations it would be necessary to acquiie land in

the vicinity of Albert-road and Thompson-street.
With regard to the widening and imiirovenient of

Woodland-road, it was explained that it was proposed
to make the average width 65 ft. The anumnt asked
for included £007 16s. for the cost of the land, and
£1,559 14s., the estimated cost of the work.

Horsforth U.D.C. (October 22nd. Mr. W. M.
Cross).—£2,250 for the ei'ectioii vi a refuse destructor.

— It was stated tliat an old qiiairy, used for years as

a tip, was now full, and a new site for tipping rubbish
could not be secured. Mr. II. .\rcher, a member of the

council, opposed on the ground that a destructor was
not necessary. In all probability, he said, they would
be in Leeds next year, and the city would find them
a tip.

Maldon R.D.C. (October 22nd. Mr. A. W. Bright-

more).—£400 for the extension of water nuiins from
Tolleshunt Knights to Tolleshunt D'Arcy.—The sur-

veyor, JMr. W. Almond, stated that the supply at

present was 30,000 gallons per day, and the con-

sumption was about 10,000, so that there was a good

surplus. It was estimated that the proposed additions

would only consume 500 gallons a day.

Pembroke U.D.C. (October 21st. Mr. P. C.

Cowan).—£13,500 lor providing a pier and baths at

:Merrion;. £7U0 for providing two motor ambulances;
t4,000 for road improvement works ; £5,000 for a refuse

destructor; £1,200 supplementary loan iu coimection
with the scheme for providing working-class dwellings,

and £1,00U supplementary loan for the baths, making
the sum reciuired for that purpose C15,500.—The oppo-

sition was directed mainly against the scheme for a

pier and baths; the other proposals were unopposed.

Sheffield T.C. (November 4th. Mr. :M. K. North).

—£29,793 for works of road improvement, alterations

at public baths, construction of bowling green, and
other works.—It was stated that the road improve-

ment scheme (at Holme-lane, Loxley-road, Main-
road, and Sheffield-road) was the second scheme in

coi.nection with which the Koad Board had advanced
mone.v. The work done under the previous scheme
had given very great satisfaction, and had encour-

aged the citv council to extend it to the districts
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Mieiitioned in the :iii|.lii-utiiiii. Ihe scheme with

respect to tlie baths iuchided the ultimate iinivision

of loin- new sets of swiiniiiiug and slipijer haths, one

site for slipper baths only, and the erect l(]n of the

lirsi, puiilic wash-lioiisc in Sheffield.

South Shields T.C. (October 28th. Mr. T. C.

lOkiii).— £.33.."0,") for elertricitv purposes.—The town
clerk, Mr. J. M. Hayton, stated that i.'W.WW of the

:nnount required was for tlio extension of the genera-

liiij; ])lant, the balance beini; to cover excess of expen-
diture on works already carried out. .Mr. H. A. ICIlis.

Iiorimgh electrical engineer, gave evidence with regard

to the new scheme of development.

Stratford-on-Avon T.C. (October 29th. Mr. H. (i.

llctherington).—This was :m inquiry wilh resjiect t:i

an apjilication for sanction to borrow money for a

water supply, including a reservoir to liold more than

100,000 gallons. The items included .£301 for exten-

sion of main, .1'1,0-14 for filters, £630 for laying drains

on the gathering-ground, and £l,/580 for a i-eservoir.

It was explained by the borough surveyor, Mr. R.

Dixon, that the water to be pumped to the reservoir

would be used for sewer flushing, street watering, and
general sanitary purjioses, and would result in a

saving of from" 40,000 to 50,000 gallons daily in

summer to the ordinary water supply, which would
then be used solely as a domestic supply. The borough
surveyor said that they had beeji in the habit of

taking 25,000 gallons daily from the ordinary supply

for street watering and other purposes, and this would

in future come from the auxiliary supply.

Thurnscoe U.D.C. (October 22nd. Mr. AV. O. E.

]\Ieade-King). — fl.S-i,-! for street improvements in

Tluirn.scoe Bridge-lane, and .El,675 for laying out cer-

tain lands situate near the cricket field for purpo.ses

of public walks and pleasure ground.—It was ex-

idained that it is i)roposed to lay out the reere.itiou

land in two sections—one section for the children and
the other in public walks, ])leasure groiuid, shrubbery,
lake and caretaker's liovisc. It was proposed to widen
Tluirnscoe Bridge-lane from 20 ft. io 40 ft. The neces-

sary land for tlic schemes, it was stated, bad liccn

given by the lord of the manor.

Uttoxeter U.D.C. (October 31st. Major J. Sterne).
—£600 for alterations at the town hall.—The surveyor.

^Ir. ,T. R. Hadfield. produced the plan of the proposed
alterations, and gave evidence witli respect to the ex-

pediency of the work.

APPLICATIONS FOR LOANS.

Barrow-in-Furness T.C.—£75,000 for new gasworks.

Biddulph U.D.C— £200 for reservoir extension.

Gillingham T.C.—£5,000 for electricity mains and
services.

Houghton-le-Spring R.D.C.—£200 for public con-

veniences.

Hoylake U.D.C—£S25 tor the extension of (lie

public baths.

Lichfield T.C—£3,760 for alterations to the guild-

hall, and £300 for a mortuary.

Maidstone T.C—£4,000 for electricity mains and
services.

Maldon R.D.C—£800 for water supply works, and
£300 for a house for the waterworks engineer.

Newport (Mon.) T.C—£12,000 for street improve-

ments.

Norton R.D.C.—£1,432 for a water supply scheme.

Prestatyn U.D.C— £1.000 for the water supply

undertaking.

Preston T.C—£23,000 for the construction of a new
street.

Salford T.C—£13,000 for electricity purposes.

Southgate U.D.C—£300 for road work and fcncin;^.

Stafford T.C—£13,700 tor a new gasholder.

LOANS SANCTIONED.

Barrow-in-Furness T.C.—£5,460 and £540 for

additional accommodation at the infectious diseases

hospital; £2,800 for the site for the new police

station; £10,775 for the buildings; £1,900 for boilers

and machinery, and tor the construction of the gallery
;

£425 for reinforced concrete work
;
£1,340 for a tea

room, pavilion, and drainage work at the public park
;

£4,592 for street works; and £1,470 for tar-macadam

and fencing.

Bewdley T.C.—£551 for sinking a new borehole at

the waterworivs, and £110 for an electric indicator.

Cannocl< R.D.C—£1,000 for sewerage works.

Carlisle T.C—£30o for a public convenience and
other works.

Chorley T.C—£2,299 for private street works.

Deal T.C £1,540 for a street improvement.

Dewsbury T.C—£298 for sewage disposal works.

Durham R.D.C.— £514 tor private street works.

Finchley U.D.C—£7,500 for electricity mains, and
i-(j.(ilKl f,,i services.

Lindsey CC—£11,1.50 for a public school at liarton.

Newcastle-under-Lyme U.D.C.—.C975 for private
slivet wi>rks.

Ogmore and Garw U.D.C— .t;2,242 for leci cation

grouiuls.

Ramsgale T.C— L.i,45(i for a shelter on Ihe East
Cliff.

FORTHCOMING INQUIRIES.

>;i>VK-\rBER. £
10.—Woodford. For the purchase of a sttam

fire engine (Mr. F. H. Tulloch) ... 1,050

11.

—

Hoddesdon. For works of sewerage and
surface-water drainage (Mr. R. H.
Bicknell) 450

11.— llfracombe. For the purchase of

property for street widening (Mr. Edgar
Dudley) 1,050

11.

—

Margam. For the purchase of property
for a depot (Mr. Edward Leonard) ... 250

11.

—

Stoke-on-Trent. For hospital extension

(Dr. H. A. Macewen) —
II.

—

Urmston. For a sewerage scheme (Mr.

B. G. Hetherington) 3,800

11.

—

Wakefield. For water supply and street

works (Major J. Stewart) 24,892

11.

—

Wallasey. For gasworks and electricity

extensions (Mr. T. C. Ekin) 105,200

11.

—

Walthanistow. For street widening and
private street works (Mr. W. O. Ji.

Meade-Kmg) 1,010

11.—Wellington (Salop). For works of water

supply (Mr. A. G. Drury) 1,900

12.

—

Banbury. For works of sewage disposal

(Mr. A. G. Drury) 33,360

12.

—

Batley. For electricity purposes (Mr.

T. C. Ekin) 9,756

12.

—

Halifax. For works of sewerage (Major

J. Stewart) 7,000

12.

—

Hendon. For street impro\i.menl works

(Mr. R. H. Bicknell) 33,693

13.- Bradford. For electricity, staith, and
motor lire appliances purijoses (IMr.

T. C. Ekin) 89,950

13. -Calverley. For the purchase of land for

sewage disposal works (Major J.

Stewart) 1,'30

13.—Hartley Wintney. For sewage disposal

purposes (Mr. A. G. Drury) —
13.—Westhoughton. For works of sewerage

(Mr. R. G. Hetherington) 750

14 —Chertsey. For works of sewage disposal

(Mr. A. G. Drury) 9,886

14.—Chesterfield. For the gas and water

undertakings (Major J. Stewart) ... 12,000

14.

—

Ramsgate. For the provision of stone

flags, plant, and street widening (Major

C. E. Norton) 1.'*

14.—Sandbach. For works of water supply

(Mr. R. G. Hetherington) 1,400

14.—Southend. For street widening pur-

poses (Mr. Edgar DucUey) 1,644

Witham's Sewage Farm Crop.—By the sale of then

mangold wurzel crop at the sewage farm, the Witham

(Essex) CouncU have realised £168 9s., an mcrease

of £11 9s. on last year's sale.

West Fife Water Supplies.—At a meeting on Tuesday

of Duntei-mline District Committee it was resolved to

make application to the Standing Joint Committee of

the county council for sanction of the following

capital works: Purchase of lands and servitudes,

reservoirs and embankments, service reservoir or taiiK,

conduit or line of pipes, road of access, and aqueduct

or bridge, £144,950; for subsidiary works, £l,OoO—

£146,000.
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Assistants' and Students' Section.

Conducted by SYDNEY G. TURNER, assoc.m.ixst.c.e.

All communicattona in regard to this pape must he
addressed tn The Editor, St. Bride'a House. 24 Bride-lane,
Fleet^street, E.G. Envelopes must be marked "Assistants'
Section'^ in the top leftrhand comer. Correspondents are
invited to submit questions for consideration and answers

THE MONTHLY PREMIUM.

Tlie premium for October i.s divided between

Mr. I. W. Smith.

47 Eceles-road,

and Clapham Junction,
-Mr. .1. H. S.^GAR.

Borouffh Engineer's Office,

Southwark,

wliose contributions have, in the opinion of the
adjudicators, been the be.'it received durinsr the month.

QUESTIONS.

This week answers are invited to the following
questions:—

353. Efficiency of Motor—Explain fully what is

meant by the " slip " of an electric motor. How

r— ->

Fig. 1.

to the questions which appear. For the contributions con-
sidered to be the most meritorious, one or more premiums
in books will be awarded monthly. Diagrams must
be drawn to scale on separate sheets, ready for
reproduction.

ment for reversion, collimation and parallax in the
field. (I. W. S., Clap/iam.)

357. Timbering A pier hole 6 ft. square and 15 ft.

deep is to be sunk in loose, unstable ground. De-
scribe and give a plan and section showing the timber-
ing necessary, figuring the scantlings. (I. W. S.,

Cla2i/iam.)

CThe Editor is at all times glad to hear from
readers who desire to submit questions regrarding
matters of g;eneral interest, points of daily practice,
&C., for insertion in the "Assistants' and Students'
Section." Questions which are published are taken
into consideration, as iwell as other matter, in

awarding^ the Monthly Premium.]

REPLIES TO QUESTIONS.

351. Tip-Wagon.—Give sketches showing the con-

struction of a tip-wagon of about 2 cub. yds. capa-
city. Lowness of sides would be convenient for

would you measure the efficiency and slip of an in-

duction motor at full load ? (T. W. P., Bexhill-on-

<S'ea.)

355. Pumping The invert of an ejector is 90 ft.

above ordnance datum. The rising main is 5 in. in

diameter for the first 540 yds. and 6 in. in diameter
for the remaining 1,640 yds. ; the outlet of the rising
main is at 110 ordnance datum. A portion of the 5-in.

main passes over a railway bridge, the summit of the
bridge being 129 ordnance datum. It is proposed to
lay an additional 5-in. main under the railway, con-
necting up with the main on both sides of the bridge,
and when this is done no portion of the main will be
above 110 ordnance datum. Would the results be
satisfactory with the main as first laid, and, if not,
what would be the cause ? What pressure would be
required to work the ejector in both cases at 100 gallons
per minute .' (J. W. S., Hayes.)

356. Level.—Describe the construction of an ordi-
nary levelling instrument, and state what tests and
adjustments you would make to connect an instru-

fiUing. Gauge need not be considered, as track will

be made to suit the truck. (W. N. B., ^^ew Zealand.)

The accompanying diagrams. Figs. 1 and 2, show
a tipping-wagon of simple construction, such as is

u.'ied for moving the spoil from excavations. It has

a capacity of about 2 cub. yds., and is shown for a

gauge of 36 in. The body of the wagon is arranged

to rotate on the truck, so that the spoil may be shot

on either side or in front. A circular iron plate is

fixed on the truck, having a pin in the centre, and
upon this plate an iron rotating frame turns on
rollers. The body of the wagon is pivoted on the

same shaft with the rollers. The wagon is tipped

by releasing the chain from the dumping latch.

Figs. 3 and 4 show another type of tipping-wagon,

which also has a capacity of about 2 cub. yds. and
a gauge of 36 in. This wagon is somewhat narrower
than that shown in Figs. 1 and 2, so that the sides

need to be higher to make the desired capacity. A
sjiecial feature is the ball-bearing turntable fixed on
the truck. This is shown in Fig. 5, and allows the
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wrttron body to be very easily swung round to dinnp
in any direction. The figures show the l)ody turned
into position for side tipping. (I. W. S., f'Japhan
Jum-tivn.)

The sketches show the construction of a tip-wagon.
It is best to adhere, as far as possible, to the makers'
standard sizes, especially where quick delivery is

required.
ffijrfy.—The Iieight from the ground to the top of

the wagon is 4 ft., width across the top 4 ft. 6 in.,

and depth 3 ft. The length is 6 ft. The thickness
of W.I. plate i in., riveted together with f-in. rivets.

All angles are strengthened with l^-in.xli-in.Xi^-in.
angles, and the top corners are reinforced. The
body is supported at each end by a 2J-in. x2-J-in.x
il-in. angle, one side of which is riveted to the body,
the other side, h.aving rolled ends, rests on a curved

-l.r/c Bearings.—Outside bearings are better than
inside ones, as greater stability is given to the
wagon, and the hearings are easier to get at for

oiling. Axle boxes should be fitted witli brasses and
oil reservoirs, and bolted to frame with J-in. bolts
provided with lock nuts.

iraugc, 2 ft.; generally a little play is allowed
between wheel and rail.

Wr'ujht, approximately 8 cwts.
''".-'. about £15 in England.
X tipping-vvagon to hold 2 cub. yds. will be rather

heavy for one man to move wlien it is standing fidl.

If a loco, is used, special attention must be given
to the bearings; slroni;' biiffers and draw-gear are
recommended.
Tipping.— It will l.c difficult for a man to tip this

load without help. In Fig. 1 a lever A is

Fig. 1.

—

End View of Wagon. Fig. 2.—Side View of Wagon.

Fig. 3.— Cross-section op Wagon. Fig. 4.—Plan of Frame.

Fig. 5.- -Altehnative Arrangement
FOR Tipping.

."V-shaped frame formed of 2-in.x2-in.xi-in. channel.
This frame is riveted to the frame of the wagon.
Frame.—The frame is made of 5-in. x2i-in.xll-lb.

channel steel formed to the shape shown in

Fig. 4. The over-all length is 7ft. 5 in., and width
2 ft. 10 in. There are three 1^-iii.xU-in.xfs-in.
angles as stiffeners. Wood frames arc lighter and
cheaper than metal, but by using steel the weight
is reduced to a mininnnii consistent with strength,

and metal frames are practically indestructible.
Wheels and Axles.—These are of steel. The wheels

are shown 12 in. in diameter. They might with ad-
vantage be 14 in. or 16 in. in diameter. If the wear
on the tread is excessive, chilled cast iron will be
more durable, but the weight of wheel will be
doubled. The angles are solid, and lAin. in dia-

meter.

Pio. Q.

—

Longitudinal Section.

shown. When it is required to tip the wagon, the

lever arm is raised and the rolled end of the angle

is depressed ; thewagon will then tip into the position

as .shown by dotted lines. To save damage, a li-in. x

l^-in.x-|%-in. angle is riveted to the side of the body

in such a position that it takes the blow when hit-

ting tlie frame.

Alternativr Method of Ti/jping.—Fig. 5 shows the

body suspended by a pivot, and with two other

pins to act as stops. A bar is passed through holes

in uprights attached to the frame in order to pre-

vent the truck swinging over when not required.

When tipping this bar must be removed, and a slight

push will then be sufficient to tip the truck. If the

wagon is not full enough to make the centre of

gravity come above the pivot, it will not tip without

a considerable effort. (J. H. S., Southward.)
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Municipal Work in Progress and Projected.
Ihe Editor invitei the co-operation of Scevbyoe readers with a view tu making info

complete and accurate as possible.
nation given under this head as

The following are among ibe more important pro-

jected works of which particulars appear below

:

Buiklines—BournemoiiUi, Guik'ford £5.0{M. Ehyl

£16,000 r housing and town planning—Biidlington,

Guildford. Portsmouth. Swansea; roads and mate-

rials—Faversham £12,000, Walthamstow £18,000;

sewerage and sewage disposal—Folkestone £20.000;

water, gas and electricity — Lurgan, Teignmouth

;

niiscellaneous-Bournemoutb.—Particulars of other

projected works appear in our " Local Govcrnuifnt

Board Inquiries " pages.

ADMINISTRATION.
Gloucester T.C.—The council have adopted the

7-econimendations of a .-iub-committee that Mr. F. H.

Corson should be appointed engineer and general

manager of both the tramways and the electricity

undertakings, subject to the appointment of a traffic

luaiiaser under his supervision and control ;
that the

track repair and maintenance should be entrusted

to the Streets Committee, subject to the adjustment

of expenses lietween the Street.s and Light Railways

Committees; and tluit the electricity and light rail-

ways undertakings shouhl be placed under tlie man-
agement of a single committee.

Loughborough T.C.—It has been decided to follow

the advice of the Local Government Board and
.separate the management nf the gas and electricity

undertakings, and place each under the control of its

own committee. It has l>cen pointed out that compe
(ition between tlie two departments being unavoidalile

tliey should be alisolnicly free each to do tlie best it

can for itself.

BUiLDSNCS.

Batley T.C.—A new boys' school is to be erected at

an estimated cost of £2,000.

Bournemouth T.C.—The council have approved a

scheme for erecting a concert-room on the shore end

of Boscombe Pier at a cost of £5.100, and have also

favoured the adoption of plans for the widening of

the landing-stage of the pier, at an estimated cost of

about £7.500.

Guildforci T.C.—A scheme for the provision of

municipal offices at Tans-gate is to be carried out at

an estimated cost of £5.000.

Lancaster T.C.—Public conveniences estimated to

cost £1,300 are to be provided.

Llandudno U.D.C.—A special committee has been

appointed to inquire into the question of the desira-

bility of the council providing winter gardens or a

kursaal.

Rhyl U.D.C.—The scheme of the surveyor, Mr. A. A.

Goodall. for the improvement of the pier, at an esti-

mated cost of £16,000, has lieen adopted. The pro-

posed works include the provision of a new pierhead

and landing jetty, the widening of a part of the pier,

the alteration and enlargement of the amphitheatre

at the pier entrance, and the provision of refresh-

ment rooms and bandstand. The structure was pur-

chased by tlie council at the beginning of the year

for £1,000.

Torquay T.C—The tender of Messrs. E. P. Bovey

iV Son. at £14,912, has been accepted for the erection

uf medical Ijaths and a large swimming bath at the

Bath Saloons.

Winchester T.C.—It is proposed to purchase the

local corn market from a private company and ex-

tend the buildings, at an estimated inclusive cost of

':.=! 100,

HOUSING AND TOWN PLANNING.

Bexhill T.C.—A special ciinimittee which has been

tnvestigating the housing.' of the working classes re-

commends that building by-laws should be relaxed

so as to facilitate the erection of cottages.

Billericay R.D.C.—A letter has been received from

tlic Local Government Board urging the council to

carry out further schemes of housing in various

parishes, as it was understood that the need for

houses was very great. The council have replied

that they could not let the houses they had already

erected, as people preferred older and cheaper cot-

tages, and tlial tlie rouncil were awaiting the de-

velopment of the Government's housing scheme.

Bridlington T.C.—The Highways Committee recom-
mend the council to carry out a housing scheme, at

an estimated cost of £.3,150.

Glasgow T.C—A scheme is to be proceeded with for

tlie erection on the estate of Kennyhill. belonging to

the corporation, of e^ght three-storey tenements of

two-apartment dwellings. The estimated cost of the

tenements, including site, roads and sewers, is £9,271).

The proposal for the provision of throc-apartnicnt

cottages was rejected.

Guildford T.C—Twelve cottages are (o be buUt at

a cost of H22."i each, and eight cottages at a cost of

e200 each.

Portsmouth T.C.—The Health Committee have
recommended the council to build forty-three licui.ses

at I'ortsea, at an estimated cost of .£8,580.

Swansea T.C — The Housing Committee have
decided to accept the borough architect's amended
scheme for 500 Town Hill hou.ses—2O0 Class A (two

bedrooms), rental 6s. ; 150 Class B (three bedrooms),
7s. 6d. ; and 150 Class C (three bedrooms), 8s.;

together with six shops at Us. rentals. .-Vpplieation

is to be made to the Local Government Board as i^oon

as possible .so that the scheme can be i)rocceded witli

wifliout delay.

PARKS AND OPE»i SPACES.

Burnley T.C.—A bowling green and shelter are to be
constructed in the Barden-lane recreation ground at

a cost of £1,.375.

Lincoln T.C.—A bowling gi-een is to be constructed
in Monks .\bbey recreation ground, at an estimated

cost of £100.

Sheffield T.C—On behalf of the citizens of Slieffield.

the Lord Mayor on Monday received the deed of

gift of Luxley'cba.se, a stretch of moorland 75 acres

in extent, which has been presented to the city by
the owners. The land is to retain its rural character

and to be preserved as ah open space for the benefit

of the public for ever.

Tavistock U.D.C—The surveyor, Mr. F. Gamble, has
received instructions to complete the bowling green

and tennis courts with direct labour.

REFUSE COLLATION AND DISPOSAL.

East Grinstead U.D.C.—The surveyor, Mr. W. E.

Woollam, has been authorised t" advertise for tenders

fur the erection of a refuse destructi'r.

ROADS AND MATERIALS.

Antrim CC^—The Road Board have offered to grant

a Mint ol £8,000 towards the cost of giving a steam-

rolled coating, with a tar-sprayed surface, to various

important roads in the coimty, on condition that the

council contributed a further sum of £8,(W0, and that

the improved lengths were subsequently maintained

on the improved standard. The Public Works Com-
mittee recommend that this offer should be accepted,

and that the county surveyor's recommendation that

25 miles of road should be treated at a cost of £040

per mile .should lie adopted.

Bradford T.C.—It has been agreed to take steps to

promote a Bill in Parliament in the next Session to

carry out improvements of the Bradford Beck within

the city, and to empower the corporation to charge

the cost of such improvements upon iill owners of

property abutting on the beck or deriving benefit

from the intended improvements.

Chelmsford T.C—The borough surveyor, Mr. P. T.

Harrison, has been instructed to prepare preliminary

plans of a proposed new road from Springfield-road to

Victoria-road.

East Grinstead R.D.C.—Tlie tender of Messrs.

Hutchinson ct Co., at £3,153. has been accepted for

private street construction in Bannock-road, Avie-

more-road. Beacon-road West, JNIelford-road, and Old-

lane, Crowborough.

Faversham T.C— A scheme has been adopted for

l>.ivinL' the London main road in the town with either

wood ir tar-macadam. The estimated cost is C12,0lKI.

Hastings T.C—The scheme for the widening of

Bobeniia-ruad. between the top of White Rock-road

and the new road at the north end of the Briscoe
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lancl. is to be carried out liy tlie Distre>s Coiimiittee.

The estimated cost of the work is £420 for labour and

C240 for material. The Lncal Govcriinicnt Bnard is

to he asked for a grant towards the cost.

Leigh T.C.—Firs-lane and Plank-lane are to be

repaired at an estimated cost of £7,416.

Llandudno U.D.C.—AVitli regard to the Colwyn-road
widening, the promenade extension and the Happy
Valley improvement, the clerk has been instructed to

communicate with the Local Government Board inti-

mating that it may be found necessary in order to find

work for the unemployed to put in hand preliminary

work before an inquin- into the application for

sanction to loans has been held.

Maidens and Coombe U.D.C—Plans have been
passed for luakiiis-up Tfi'|,|iing\vood-avcnue,

Omagh R.D.C.—It is anncunced that tlie Road Board

are prepared to grant l.'?..')(10, free of all charge, for

the old coach road frcni Ballygawley to Strabane,

on condition that the cuniril spend a similar sura.

The council have left t1i>- matter in the hands of

the county surveyor. ^Ir. Lynam, to make tlie best

terms possible with Ihi- L^cal Government Hoard or

the Road Board.

Wallsend T.C—Tin- lender of Mr. W. Jiobson,

Newcastle-on-Tyne, at i;'.i-2'.'. has been aceeptc<l for road

construction near the ucv cemetery. The same eon-

tractor's tender, at ell I. lias been accepted for the

((iTistruction of a sewer.

Walthamstow U.D.C— llie surveyor, llr. E. Morley,

lias recommended the laying of asphalt macadam in

a number of roads at an c-tiniated cost of CIS.000.

and the council have made application to the Road
Board for a grant in aid of the scheme.

Wandsworth B.C.—A scheme for widening the

approach to Wand.-worlli Bridge, at an c.-ii ilcd

cost of E,34.,35tl, has received the approval of the

(iencral Piiriioses Coniniittee.

Warrington T.C—The Street liiiprovement Com-
mittee have completed I lie whole of tlie negotiations

for the purchase of inoperty in Butteimarket-street,

and it is expected that the projected improvement
will be commenced at an early date.

SEWERAGE AND SEWAGE DISPOSAL.

Aberayron U.D.C— Tlie -urveyor, Mr. D. R. .]oius,

has iieeu iii.--tiiietefl to prepare plans fur sewer exten-

sions.

East Grinstead R.D.C—The surveyor, Mr. C.

Tiirton. has reported that the nett cost of the new
sewerage and sewage disposal works was £3,567, as

against an estimate of £3,944.

Folkestone T.C—The borough surveyor, Mr. E, A,

Nichols, has submitted a scheme for dealing with

storm -water, the cost of which he estimates at about
£20,000. This has been received, and Messrs. Mansergli

are to be consulted with respect to the proposed
scheme, and also as to any other means wliich they

can recomniend for abating the floodings in the town.

Lanarkshire CC—The Middle Ward Committee
have appointed a snl>coiiiniittee to consider the pre-

sent position of the whole Middle Ward district in the

matter of drainage requiieinents, including sewage
purification, and to report what alteration they would
advise.

St. Helens (I. of W.) U.D.C—The tend rs of

Paramors, Limited, at €l,5i)l, have been accepted for

sewer construction at Salterns.

WATER, CAS, AND ELECTRICITY.

Alsager U.D.C—The council have accepted tenders

for various works in connection with their new water
scheme. Boring is in active operation, and an
endeavour is being made to complete the whole of the

works before the end of March next.

Bridgwater R.D.C—-The council have approved of

a scheme for a water suiijily for Othery.

Bungay U.D.C—The council have had under con-

sideration the (juestion of a water supply for their

district for a considerable time, and, at the last

meeting they decided to engage the services of Messrs.

Taylor & Wallin, civil engineers, of Newcastle-on-

Tyne and Birmingham, to examine and report upon
the matter in detail. The water will probably be

obtained from a deep borehole.

Carlisle T.C—It is proposed to extend the gas main
at a cost of £.340.

Clowne R.D.C.—The formal opening look place

recently of the new waterworks, of which Mr. F. W.

Hodson, M.rNST.c.E., was engineer. The accepted

tender was £33,948, and the total cost, including

lands and easements, together with 2^ miles of

additional mains, will be well within the original

estimate of £41,500.

Conway R.D.C—The surveyor, Mr. T. L. Oliver,

who was asked to prepare plans of a water supply
scheme for Penrhyii, has reported tentatively, but has

asked to be allow^ed to defer the presentation of a final

scheme until he has obtained further information.

Holywell U.D.C—Comparative estimates are to be
prepared of the cost of the St. Winefride's Well scheme,
which has been adopted by the council, and a supply

from the pipe line of the new Birkenhead supply from
Denliighshirc. which will pass some 8 miles or so from
the town.

Hunstanton U.D.C. — Numerous gas consumers
liaviiifr exiiressed a desire for the council to undertake
the maintenance of their gas fittings, it has been agreed

that all consumers be notified that a quarterly inspec-

tion of gas fittings could be made at a charge of Id.

per burner, with a minimum of 6d. a quarter.

Lancaster T.C.—New retorts are to be constructed

at the uasuorks, at an estimated cost of £5,000.

Lurgan T.C—The town clerk has received instruc-

tions to take the necessary steps for promoting an

electric lighting scheme. A scheme estimated to cost

about £12,000 has been suggested.

Southport T.C.—The vertical retort installation at

the gasworks was forinally inaugurated last week.

The cost, £20,000, will be paid out of revenue.

Street U.D.C—The surveyor, Mr. W. H. Cousins,

iviiorts thai the test pumping which be had been in-

structed to carry out in the borings at Rodney Stoke

bad resulted in a flow of 66,000 gallons a day being

registered.

Tavistock U.D.C—A Joint Committee of the urban

and iiiral district councils have agreed to recommend

to those bodies, with regard to Whitchurch water

supply, that the urban council should purchase the

water" mains at a price to be fixed by the surveyors

fd the two councils, also that the urban council

should supidy their two standpipe? Avith water at a

nominal charge of 5s. a year each.

Teignmouth U.D.C.—The gas manager, Mr. J, A.

Irav, has been instructed to prepare a report as to

the "requirements and estimate of the cost of equipping

•be gasworks to deal with the increased demand for

gas, and as to supplying Sheldon with gas, and the

probable cost; further, that in the preparati(ui of such

report, he lie instructed to deal with the estimated

liuancial position in the event of electricity being sup-

plied in the district,

Torquay T.C.—An extension of the 6-in. main from

t'c.iway-laue is to be carried oul, at an estimated

cost of £.3511.

Warrington T.C.—A recommendation of the Gas

Committee has been adopted allowing an additional

.5 ft. of gas per penny to consumers in the borough

supplied by means of prepayment meters, and abolish-

ing all meter rents. The concessions, il was stated,

will be equal to about £3,000.

MISCELLANEOUS.
Mr. EdwartBideford R.D.C—The county survi_

yiead, wrote that an increasing number of owners and

occupiers were allowing their hedges and trees to pre-

judice the main roads, and urged the di.strict council

to exercise the powers in serving notices on owners

and occupiers where required. The cb.airnian: Well,

he can try his hand after this year. Mr. J. T. Jewell

said thev had lieen giving notices for years, but very

little notice was taken. Mr. J. S. Wickett said every

little tree liecaine "ornamental timber" when they

wanted to lop it. and they could not touch it. It was

decided to send out the notices.

Bournemouth T.C—The council are considering the

question of applying for Parliamentary powers for

tramway extension or other forms of locomotion, as
" feeders " to the tramway service in various parts of

I ho borough.

Down CC—A memorial having been received from

(he assistant surveyors praying for an increase of their

salaries, the county surveyor, Mr. J. Heron, has

received instructions to make a report upon the

administration of the various duties of the assistant

surveyors,

Molesey U.D.C.—The seal of the council has been

affixed to a petition to the Local Government Board
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•vitli reference to the pulilie walks and pleasure
L'rounds river front improvement lands, praying to be
allowed to put in force the powers of the Lands Clauses
Acts with respect to the purchase and takin? of lands
ot.herwise than by agreement.

Pudsey T.C.—It has been resolved to purchase a
new motor fire engine.

Torquay T.C.—Concerning the proposed cliff rail-
way from Baljbaconibe Down to Oddicombe Beach,
it was reported on Tuesday that three alternative
lines Itad been submitted by the borough surveyor.
-Mr. H. A. Garreti, and that the Improvement Com-
mittee had ajiproved of one.—Tlie borough surveyor
was requested to a.scertain the approximate cost of
equipping a railway of this kind, and to jirepare an
estimate.

Uxbridge U.D.C.—The plans of the surxx-yur. Mr.
W. L. Kves, for laying out the burial ground, and
also an adjacent road improvement, have been
approved.

Wandsworth B.C.—It has been agreed to ask the
Central (Unem]iloyed; Body to undertake work at Bell-
lane Creek, in front of the council's wharf, at an esti-

mated cost of £2,810. Materials and the cost of skilled
labour will be provided bv the council, at an estimated
cost of £1,322.

PERSONAL.

Mr. P. J. Veary, Newry, has been appointed .sur-

veyor to the Warrenpoint Urban District Council.

Mr. T. C. Betts, surveyor to the Wantage (Berks)
Urban District Council, has been granted an increase
in his salary.

Mr. Arthur G. Bradshaw, borough surveyor and
water engineer of Lancaster, has been voted an in-

crease of salary.

Mr. H. J. Chivers, surveyor and inspector to the
Fleet Urban District Council, has had his salary in-

creased by £20 per annum.

ilr. W. Almond, engineer and surveyor to the
Maiden Rural District Council, has l)een granted a
sub.stantial increase of salary.

Mr. W. L. Michael, Crickhowell. has been appointed
surveyor and inspector to the Newcastle Kmlyn (Car-
marthen) Urban District Council.

Mr. Charles Jones, for over fifty years surveyor to

the Ealing municipal authority, who died recently,
at the age of eightv-tliree, left estate valued at
£26,072.

Mr. William Oliver Meade-King, father of Mr. W.
O. E. Meade-King, an engineering inspector of the
Local Government Board, died, we regret to state,
on Saturday last, aged eighty. He was a celebrated
rowing man when at Oxford.

Mr. M. S. Stobbs, assistant surveyor of Shropshire,
has had his salary increased from £200 to £250 l)y

yearly instalments of £10. It has also been agreed to
raise the salaries of tiie six divisional surveyors, at
the discretion of the Main Roads Conunittee. from
£200 to £225, by two yearly increments of £12 10s.

The late Mr. W. J. Jones, surveyor to the Rhondda
Urlian District Council (whose death we regret to
record), was, the Sauih Walct 7)aili/ .Vi-uw states, one
of the most genial of men. A hard and conscientious
worker himself, he expected to get the best out of his
staff, and in no other district in Wales, perhaps, was
there a more cordial relationship between the head
of a department and his subordinates.

Waterproofing of Cement—-Pudlo has been used with
great success on a swimming bath at Kendal Grammar
School.

Paddington Baths Scheme Paddington Borough
Council have been recommended to approve an
estimate of £4.5,000 for ne.v baths. The proposed
central establishment will comprise two swimming
baths (100 ft. by 35 ft. and 7-5 ft. by 30 ft. respectively),
with the appropriate number of dressing-boxes, sixtj-
six slipper baths, Turkish and Russian baths, and
superintendent's quarters. For a branch establish-
ment in the Hall Park area an estimate of £8,000
is submitted, while a further recommendation relates
to estimates of £12,000 for baths and washhouses,
and £8.50 for a cleansing station in the Clarendon area.

MUNICIPAL ENGINEERING IN CANADA.

THE PROPOSED CANADIAN INSTITUTION.

The following liave consented to act on the Pro-
visional Committee appointed to draft out the
constitution and arrange the preliminaries of the
proi>osed Canadian Institution of Jlunicipal Engineers,
editorial reference to which, it will be recollected,

was made in our issue of the 17th ult. :

—

Alcssrs. J. Antonisen (street railway super-
intendent), Brandon, Man. ; M. H. Baker (city

engineer). Prince Albert ; Willis Chipman (con.sulting

engineer), Toronto; G. T. Clark (city engineer).

Saskatoon ; G. W. Craig (city engineer), Calgary
;

Arch. Currie (city engineer), Ottawa ; F. L. Fellows
(su])crvisii)g city engineer). Vancouver ; G. D. Mackie
(town engineer). Swift Current ; T. Aird Murray
(consulting engineer), Toronto ; F. SIcArthur (city

engineer), Uegina ; H. H. Phillips (city hall), Toronto
;

R. Potter (town engineer), Battletord ; J. B. Sterling

(city engineer), Xorth Battletord ; L. A. Thornton
(city works commissioner), Regina ; R. O. Wynne-
Roberts, convener (consulting engineer). Regina.

FOR OTHER ADVtkTlttEAlhNTb
See End of Paper.

/ lOUISITy BOROUGH OF IPSWICH.^ EXGINEKRIXG ASSISTANTS.
Applications are invited for the following positions

in the Borough Engineer and Surveyor's Depart-
ment :

—
(a) An Engineerii.g Assistant, at a salary of £180

per annum, who must have good experience
in works of .sewerage and sewage disposal.

(b) An Engineering Assistant, at a salary of £130
per annum, with good all-round experience,
especially in building construction.

All applications (which should be typewritten on
foolscap) and testimonials to be delivered to the
undersigned not later than ',) a.m. on Wednesday, the
18th inst., endorsed " Engineering Assistant, £180,"
or •' Engineering Assistant. £130."

JOHX R. MEAD,
Borough Engineer and Surveyor.

Town Hall. Ipswich.
November, 1913. (941 1

A THER8TONE RURAL DISTRICT
^^ COUNCIL.

ROLLER DRIVER.
The above Council invite apjilications for the post

of Driver for the'r Steam Roller. Candidates must
have had previous experience, and must be able and
willing to do other work when not required for

steam rolling. Wages will be at the rate of 6d.
per hour. Applications, in candidate's own liand-
writing. with copies of testimonials, must reacli me
not later than 12 noon on Monday, the IVtli inst.

H. J. COLEBY,
Engineer and Surveyor.

102 Long-street. .Vtherstone.
'

(939)

jVlAiO COU.NTY COUNCIL. "

RECONSTRUCTION OF BALLINA-CROSSMOLINA
ROAD.

STEAM ROAD-ROLLER DRIVERS WANTED.
.Applications are invited from competent men for

the above positions. Applicants to state lowest
wages, age, experience, and furnish testimonials.
None but experienced men need apply. Living and
sleeping van provided.

J. J. NOONAN.
Countv Surveyor,jm • l^lina.

DOROUGH OF CAMBERWELL.^ TO ROAD CONTRACTORS AND OTHERS.
The Council invite Tenders for Kerliing, Channel-

ling. Foundations, for Asphalte Paving and Road-
W'ork in the following new Street—viz. :--

Pickwick-road, Dulwich Village.
Specifications and Form of Tender can he obtained

from Mr. William Oxtoby, Borough Engineer, Town
Hall, Camberwell, S.E. Tenders must be delivered
on or before Monday. November 2-Jth, not later than
6.30 p.m.

c. willia:\i tagg,
^^3'^J Town Clerk.
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INSTITUTION OF CIVIL ENGINEERS.

MR. A. G. LYSTtR'S PRESIDENTIAL ADDRESS.

Jlr. A. G. Lystev, m.eno., on Tiu-sday i-veiiiiig

delivered his inaugural address as president oi the
Institution of Civil Engineers. In some introductory
observations Mr. Lyster made allusion to several
important matters appertaining to the general affaifs

of the institution.

He thought all those \sh.i had followed reeent events
ill connection with the institution must have realised

liow great its activities had been in the immediate
past. That applies iiui so much t.) the ordinary
routine work, which was steadily assuming larger
proportions, but to the special duties which it had
from time to time set itself to accomjilish. Chief
among these might be mentioned the labours of I he
lieinforced Concrete Committee.
This committee issued a preliminary report in 1910

;

it had now, however, made considerable further

progress, and had finished one stage of its experi-

ment.al work. Its second report, recently adopted by
the council,* deal especially with those investigations,

and with the mathematical considerations involved in

the current rules and formulas applying to that class

of construction. It had thei-efora made a very
important advance in its work, and one whioli .sliouUl

have great \alue for engineers who were interested in

that branch of the profession, which without doubt
had a very extended future before it.

Members would also have in tlieir minds the

correspondence which had been carried on during the
past two years as to the adoption by the Government,
for engineers in the public services, of a standard of

iiualifications not inferior to that required by the

institution. The Prime iMinister was entirely

sympathetic with the view of the council, and had
recommended that the malt«r should be taken up
directly with those departments of the public service

which had not hitherto been communicated with.

This was so far satisfactory, and now that attention

had been directly drawn to the matter it was to be
hoped that those departments, in their own interests

as well as that of the young engineers whom they
employed, might see fit to adopt so obviously reason-

able and sound a proposal.
Another matter of deep interest to the members of

the institution, and of importance to tlie future of the

inofession, was the inquiry which the council under-
took into the subject of the conditions which should
be observed in regard to the practical training of

young engineers. Considerable progress had been
made with that matter, which would have been brought
to a conclusion ere now but for the interference with
their work caused by the removal of the institution

11remises.

As I wrote they were on the eve of opening the
new building. Members were therefore to be con-
gratulated on acquiring possession of a new and
handsome structure, which he hoped could fairly be
regarded as a permanent home. It would, he thought,
be found that the nature and amount of the accom-
modation provided was a very great advance on that
in the old building. In one special re.sjieet that is

so— fir., in the Great Hall, which was a special featux'e

of the building, and which would make the important
functions of the institution to be held within its own
premises a matter not only of great convenience to

the members, but also a great saving of exjiense. He
was sure the members would join in offering to Mr.
Miller, the architect, sincere congratulations on the
successful aceomplishiuent of this fine witness to his
skill. At the same time they must not forget to

thank all those who in huiiiblei* capacities had assisted

in the construction of their new home.
He was sure that in connectioji with that topic their

thoughts would naturally tuni to the regrettable

decease of their late friend. Sir William White. He
was so enthusiastic in everytliing that concerned the
institution, and he laboured so keenly and with such
success as chairman of the Building Committee in the
promotion of this work, that he was sure, much as

they all missed him in other ways, they must specially

deplore the fact of his passing before witnessing the

completion of that particular labour of love.

In all other respects it was satisfactory to be able
to recognise that the affairs of the institution were
in a flourishing condition.

CONSTirUTIOX OF PORT AUTHOKITLES.

Mr. Lj'ster then proceeded to deal with the question

• Eeviewed iu last weefe'sSoEVETon.—Ei>.

of the constitution of port authorities as affecting the
organisation and development of ports.

Authorities to whom the maintenance and develop-
nieiit of the ports were committed should Ijp bodies
.'apaljle not only of bringing si)eoial coMiniereial know-
ledge and sound judgment to bear on the variety ol

problems with which they had to deal, but ;ilsc. able

to take a broad view of their responsibilities, and to

recosini.se that national and imperial as Well as local

interests were involved iu the successful administra-
tion of their charge.

-Vs an example of a port owned by a municipal body
that of Hristol was probably the most prominent and
imi)ortant, and as it was peculiar in that respect its

case merited some special mention.
The origin of the port was extremely ancient, and

went back beyond historical records. About the thir-

teenth century, however, the corporation ol Bristol
undertook imi]rovement works, and since that time,
and in the early days of the port, many .schemes were
initiated and put f(u\vard by dil^erent bodies, among
them being the Society of Meicliant Venturer."; and the
Hristol Dock Company as well as the corporation.

In reading the account of these early schemes it was
plainly apparent that the initiative was frequently, if

not generally, the result of private enterprise. In
those old days the position and imi)ortance of the
port of Bri.stol was only second to that of London,
whereas it had in more modern times been surpasseil
by a great number of ports, and now stood, in respect
of the volunie of its tonnage, only about sixteenth on
the list.

It would be obviously unfair to attribute this want
id' expansion in later years solely to the fact of its

being controlled by the municipality, but this fact was
not to be lost sight of. Other circumstances, such as
the growth of manufacturing industries in various
parts of the country, and the large poiuilations which
they bad attracted, bad undoubtedly mainly contri-

buted to the growth and prosperity of all ports. In
that respect Bristol's position compared very unfavour-
ably with ports like Liverpool, Hull and Glasgow,
which formed the outlet and inlet for great commercial
industrial centres such as south-west Lancashire and
Yorkshire, and the iron, coal and shipbuilding dis-

tricts of the south-west of Scotland.
There were no such commercial or industrial areas

as tlie.se behind Bristol, and it was certainly not to

be expected that its growth as a port could be any-
thing like commensurate with that of others infinitely

more favourably situated. On the other hand, it might
fairly be argued that the fact of its being controlled
liy a municipality was not in its favour. Certainly
under that arrangement it had the credit and backing
of the nuuiicipality to lean upon, but as that support
involved a tax upon the municipal ratepayers—and
in that case it meant a rate of Is. 5d. in the £—it

was at least doubtful whether a policy of receiving
with one hand and giving away with the other compen-
sated for the drawbacks of a system of control which
was unsatisfactory in many other respects.

Of the remaining dock undertakings there were those
.'.dministered by trusts or commissions and by govern-
ments. The constitution of these trusts or com-
missions varied in different cases. For the most part
the trusts consisted of shipowners, merchants and
others concerned in the trade of the port, but repre-

sentatives of other bodies were introduced in practi-

cally all cases in greater or less proportion. The most
im|iortant of these outside representatives were gene-
rally those from the local niiuiicipal bodies, and in

some cases their representation was very considerable,
amounting, in one case, to over 00 [ler cent.

The advantage of the municipal representative
element in such a body wa^, as i)ointed out before,

that the port got the benefit of the financial support
and credit of the municipality, these bodies being able,

as a rule, to borrow money at a lower rate than a
dock authority. Where, too, the interests of the port
and town harmonised, the combiiiation of representa-

tion was an advantage, and promoted smooth working.
t )n the other hand, the element of polities was a strong
factor in the selection of municipal candidates, and
their policy and influence, therefore, could never be
freed from that curse attendant upon the system of

popular government—namely, party bias. The intro-

duction of this element into commercial undertakings
could only be regarded as a very distinct misfortune,

and entirely opposed to the successful conduct of the

roiiimercial affairs of a port. The tendency to regard
the port merely as a contributor to municipal revenues,

and therefore mainly useful for local purposes, was
also entirely opposed to the national point of view.
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which was of supreme importance for an island king-

dom such as this.

Municipal authorities, too, had strictly defined

limits of jurisdiction, and the question of providing

accommodation outside those limits might arise at

any time. The ca.-!e, in fact, had arisen, in more than

one instance, of the most suitable position for exten-

sion from the point of view of the port lying outside

the municipal boundaries, and municipal influence

being exercised in favour of sites within its limits.

In such circumstances it was readily conceivable that

the best interests of the port might suffer serious

damage if its control were entirely or largely in the

hands of the municipal representatives, w^ho would
be very loth to see such a valuable rateable property

developed outside the area of their control. Cases,

too, existed w'here the limits of a port included several

municipal areas, and in such instances it was impos-
;<ible to conceive that the interests of the port could

be satisfactorily intrusted to one particular munici-
pality, or even that representation on the authoritative

body should be limited to one municipality, as the

others would have some, if not equal, claims for repre-

sentation. On the other hand, this latter system of

representation, if adopted, would certainly tend to set

up a rivalry of interests within the port authority

which would not be likely to promote the development
of its property on the most economical and satisfactory

lines.

It was significant that some of our largest ports,

such as Liverpool, Glasgow and Dublin, were all in

the early stages of their history under municipal con-

trol, and that it was deemed expedient to change their

constitutions and convert them into trusts, or, in the
case of London, to sell the City's interest to dock com-
panies. One was therefore naturally led, from experi-
ence in this country, to the inevitable conclusion that
the management of a great national commercial port,

which served the needs of many widespread com-
numities, trades and industries, was best intrusted to

a body composed of men who, besides having a know-
ledge of these needs, and being interested in their

satisfactory fulfilment, were otherwise able, as far as
might be, to bring unprejudiced and disinterested
minds to the carrying out of their duties.

THE 6RAVELEY SPLASHGUARD.

With the approach of winter and tlie prevalence of

sloppy streets, the annoyance experienced by pedes-

trians and tradesmen in having their clothes and
shop fronts bespattered with mud by passing omni-
buses has again come under notice. At a recent
meeting of the Teddingtou District Council it was
raised by Mr. Medcalfe, who stated that Messrs.
Tilling had adopted an invention, and applied it to

their omnibuses, whereby the nuisance can now be
effectually prevented. He therefore moved, and it

was unanimously agreed, that the authorities who
control the line of omnibuses running through Ted
dington should be asked to adopt the invention for
all their vehicles. The request is a reasonable one
(says the Surrey Comet). If there is a successful
means of obviating this irritating annoyance, no
time should be lost in its introduction.

Electricity Supply in Large Cities.— An address on
this subject will be delivered by Dr. G. Klingenberg
at a meeting of the Institution of Electrical Engineers
to be held on Thursday, the 4th prox.

Tar Spraying and Tar Macadam In Situ.—The
article bearing this title, by Mr. Thomas Aitken,
M.iMST.c.E., county surveyor, Cupar Fife, which
appeared m The Sueveyor of June 20th and 27th,
has been published in pamphlet form, and will be for-

warded on receipt of postage (one penny), which should
be sent to the Manager, St. Bride's Press, Limited,
24 Bride-lane, Fleet-street, London, E.G.

Pembrokeshire County Surveyor's Duties.—The
Main Roads Committee of the Pembrokeshire County
Council have agreed to form a committee to report
<»" a ."sueeestion that the county surveyor should be
proviaea with additional assistance to enable him to

devote increased attention to the supervision of the
roads under his charge. The Road Board alone, it

was mentioned, had thrown an enormous amount of

extra work on Mr. Thomas' shoulders.

* This paragraph appeared in our issue of October 3l8t,
butr by a typographical error, under a heading which did
not relate to it. We therefore repeat it.—Ed. The Sprveior.

ACCRETION AT ESTUARY HARBOURS ON THE

SOUTH COAST OF ENGLAND.

At a meeting of the Society of Engineers on
Monday evening a paper on " Accretion at Estuary

Harbours on the South Coast of England " was read

by Mr. Gerald O. Case, the author of the articles

on " Coast Sand Dunes, Sand Spits and Sand
Wastes " which have recently been appearing in

these columns.
After considering the sources of supply of material

which accumulates in estuary harbours, the author

outlined the causes of the travel of shingle, sand
and mud. On coasts where there is a predominant
littoral drift in one direction, and a large supply of

material, shingle or sand spits are built out from the

mainland on the windward side across a tidal

estuary, and salt marshes are almost invariably

formed on the sheltered land side of such spits, while

vegetation plays an important part in organising and
controlling the accretion, causing it to take place at

a much more rapid rate than it otherwise would.

The foreshore plants slow down the currents and
cause mud, brought down by the river, and sand
brought in by the tide, to be deposited. The remains
of the plants and the numerous animals which dwell

among them, help to form a fertile soil. As soon as

grassed-over salt marshes have been formed in the

estuary, and built up to about high-tide level, the

neighbouring owners have in most cases built earth

banks to reclaim the land.

The author referred in detail to the available his-

torical and documentary evidence which enabled him
to give a considerable amount of information on the

rate of accretion. Particular reference was made to

the estuaries of the Stour and Rother; the formation
of a shingle spit between Fairlight Cliff and Hythe

;

the harbours of Lyme, Hythe, Romney, Appledore and
Rye ; the formation of Dungeness Point and the

erosion of the adjacent coast; and the Adur estuary.

The principal conclusions drawn by the author
were:—

(1) That where there is a plentiful supply of littoral

drift a spit of shingle or sand is built out from the

windward shore across the mouth of the estuary

harbour.

(2) That salt marshes are formed under the shelter

of the spit, vegetation playing a very important part

in collecting the mud and sand brought down by the

river, and the sand brought in by the tide.

^3) That while the prolongation of the spit in-

creases the tidal scour at the outlet, the formation
of the salt marshes decreases the scour.

(4) That in places where the ebb tidal and river

currents are sufficiently powerful to hinder littoral

drift, an apposition type of shingle spit is formed
on the windward side of the outlet ; erosion occur-

ring on the leeward side.

(5) That if the supply of littoral drift is cut off

during the process of prolongation of a spit, the end
is turned round towards the land, forming a hooked
spit.

(6) That if the adjoining coast is being eroded,
then a narrow spit will be moved inland over the
salt marshes at the same rate, keeping more or less

in line with the coast.

The discussion which followed the reading of the
paper was of great interest. Prof. Oliver, f.r.g.s., and
Dr. Staph, in particular, dwelling in considerable
detail upon the important work done by plant life

in forming and preserving the land at and near the
seashore. In a remarkable series of photographs,
shown by means of lantern slides. Prof. Oliver illus-

trated the gradual building up of a sandy flat. First
was shown mere sand covered by the sea at high
water, next the same place presenting small tufts of

vegetation, later the vegetation was shown forming
into masses, and finally it was seen covering, bind-
ing together and preserving the entire flat. The
photographs had been taken at intervals of one year,
and the process of building up by means of vege-
tation had taken several years. Similarly, Dr. Staph
pointed out the extraordinary manner in which the
mud flats of the Hampshire harbours, such as Lang-
stone, Portsmouth, Southampton Water, Lymington,
Keyhaven and Poole were being covered with a par-
ticular kind of grass of a species unknown in England
until comparatively few years ago. The opinion was
expressed that the engineer engaged in coast defence
work w-ill in the future find it advantageous to make
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use of the knowledge of the botanist, and of plant

life in the protection of the shore, and thus the work
of the botanist has a most important bearing upon
coast defence engineering.

QUERIES AND REPLIES.
Wt cannot undertake to reply to any gveriet vhieh art not accom-

paniei by th» vrriter't name and address. These are required at a
guarantee of good faith, and not for puhlication. Sketches accom-

tanying queries should be made separate, on white paper, in plain
lack ink lines. Lettering or figure* should ht hold and plain.

898. Syphoning Water over Long Distances..—Mr.
W. Mitchell, m.r.san.i., 10 Essex-street, Strand,

W.C., writes: "Beginner" [see The StJRVEyoK,

October 24th and 31st] appears to have the same
misunderstanding that so many others have with
regard to syphonage. The efficiency of a syphon
does not depend upon the difference in length of

.suction and discharging arms, or on the difference

in level of inlet and outlet, but upon the use which
is made of the ability of the atmosphere to raise and
support a column of water in a tube. A column of

wat«r exerts a vertical downward pressure of '434 lb.

per square inch for every foot in the height of the

column ; so that ordinary atmospheric pressure of

about 15 lb. per square inch would be able to

balance or support a column of water 34 ft. high
under perfect conditions and with frictionless tubes

—

a state of affairs never found in practice, 25 ft. being
the practical limit. " Beginner's " suction arm is

(measured vertically) 170 ft. long, and as the atmo-
sphere would only be able to support a column of

water 25 ft. high, there would be a space of 145 ft.

between the top of the column and the bend of the
tube. As any water in the discharging arm would
gravitate away, air would be admitted to the top of

the column in the suction arm with a pressure equal
to that which was supporting the water, with the
result that the water would run back and the syphon
refuse to act. I trust I have made this quite clear,

and that " Beginner " will see that, as pointed out
by Mr. Vincent, the scheme as proposed is unwork-
able except by pumping.

" Secundus " writes: " Beginner " has not remem-
bered the fact pointed out by Mr. S. J. L. Vincent,
that, as the syphon depends for its action upon
atmospheric pressure, its use is limited to cases in
which the pipe line nowhere rises more than about
25 ft. above the hydraulic gradient. The theoretical
height of a column of water which can be balanced
in a vacuum by atmospheric pressure is about 34 ft.

Assuming a perfect vacuum in " Beginner's " syphon
to commence with, on admitting water at A, the flow
will cease when the atmospheric pressure is balanced
by the head of water in the syphon. This will be
when the water is about 34 ft. above A. " Beginner "

had better put in a small pump, capable of pump-
ing 17,000 gallons in, say, eight hours. The neces-
sary horse-power would be about 5 i.h.p.

INSTITUTION OF MUNICIPAL AND COUNTY
ENGINEERS.

President—Mr. J. W. CocKRiLL, m.inst.c.e., a.r.i.b..

Borough Surveyor, Great Yarmouth.

METROPOLITAN DISTRICT MEETING.

A meeting of the members of the Metropolitan
District will be held at the offices of the institution
on Friday, December 5th, at 7.30 p.m., when a paper
by Mr. Sydney G. Turner, Assoc. m.inst.c.e., Bar-
rister-at-Law, entitled " Some Recent Legal Decisions
of Interest to Municipal Engineers," will be read
and discussed.

Thomas Cole,
92 Victoria-street, S.W. Secretary.

INSTITUTION OF MUNICIPAL ENGINEERS.

/Ves!rfe/i(—Mr. Frank Latham, m.inst.c.e.i., F.s.t.,

Borough Engineer and Surveyor, Penzance.

ANNUAL GENERAL MEETING.

The fifth annual general meeting of the Institution
of Municipal Engineer.s will be held in London to-day
(.Friday).

Programme.
11.45 a.m.—Meet in the council chamber. No. 4

Southampton-row, London, W.C.
12 noon.—Annual general meeting

—

Minutes of last meeting.
Election of council for the year 1913-14.

Presentation of annual report of council.

Announcement of result of ballot.

Installation of president.

1 p.m.—Special general meeting for the considera-
tion of proposed by-law amendments.

1.30 p.m.—Adjourn for lunch.

2.30 p.m.—Reassemble in council chamber.

2.45 p.m.—Presidential address.
Discussion on the following papers to be

presented to the meeting:—
" Temporary Buildings in Relation to

By-laws," by T. 0. Barralet (member).
" The Need for Standardisation in Drain-

age Details," by Arthur Palmer (member).
"Electricity as a By-product," by R. J.

Spencer-Phillips, Assoc.m.inst.c.e., &c.

7.45 p.m.—Reception by the president, at which the
Right Hon. the Lord Mayor of London, Sir

David Burnett, Bart., will be present, in
the council chamber, Holborn Restaurant,
Holborn, W.C.

SPECIAL GENERAL MEETING.

A special general meeting of the institution will be
held at No. 4 Southampton-row, London, W.C, to-day
(Friday), at 1 o'clock, to consider the proposed amend-
ments of and additions to by-laws approved at a
special general meeting of the institution held on
April 23, 1910.

B. Wyand,
39 Victoria-street, S.W. • Secretary.

CONCRETE INSTITUTE.

The thirty-ninth ordinary general meeting will be
held at Denison House, 296 Vauxhall Bridge-road,,
Westminster, S.W. (close to Victoria Station), on,

Thursday, November 13th, at 7.30 p.m., when Mr. E. P.
Wells, J. p., will deliver his presidential address.

Visitors' cards can be had on application.

APPOINTMENTS VACANT.
OfPICUL AND SIMILAE ADVERTISEMENTS RECEIVED DP TO 4.30 P.M.

ON THCRSDAYS WILL BE INSERTED IN THE FOLLOWING DAY'S ISSUE.
hut those responsible for their despatch are recommended
to arrange that t/iev shall reach The Surveyor office by noon
on WEDNESDAVb to ensure their inclusion m the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 101,6) subject to later con-
firmation by letter.

ASSISTANT INSPECTOR OF NUISANCES.—
November 10th.—Corporation of Folkestone. £90

—

£100 per aimum.—Mr. A. F. Kidson, town clerk.

SURVEYOR'S ASSISTANT.—November lOth.—
Langport Rural District Council. £75 per annum.

—

Mr. E. Q. Louch, clerk.

BOROUGH SURVEYOR.—November 10th.—Cor-
poration of Shrewsbury. £400 per annum.—BIr.

H. C. Clarke, town clerk.

ROAD INSPECTOR.—November 10th. — Islington
Borough Counoii. £2 10s.—£3 per week.—Mr. J.

Patten Barber, borough engineer.

SANITARY INSPECTOR.—November 10th.—Ber-
mondsey Borough Council. £150—£180.—Mr. F.
Ryall, town clerk.

WATER INSPECTOR.—November 11th.—Borough
of Ossett. 35s. per week.—Mr. H. Holmes, borough
and water engineer.

SEWAGE FAKM MANAGER.—November 12th.—
Godstone Rural District Council. 35s. per week.

—

Mr. T. C. Barralet, surveyor.
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ARCHITECTURAL ASSISTANT.—November I2th.

^Corporation of Ipswii-li. illSii per aiinuiii.—Mr. Joliii

11. Meatl, l)Oiough engineer ami surveyor.

SURVEYdR'S CLKHK.— Novenila-r 1211i. -Llan-

liisant and Llantwit Fardre Rural Di^tri^t Coviuoil.

i;2 per week.—Mr. Thoniu.-; Saunder.-<, surveyor.

ASSISTANT. — Nc'Veinlier 12th. — Eleilrical Engi-

neer's Department, Waltlianistow (Trhan District

Council. i;i50 per amiuni.— :\[r. C. S. Wat.son, clerk.

ASSISTANT SANITARY INSPECTOR.—Noveniher
13th.—Hornsey Town Couneil. .tl2'i -£175.—Mr. F.

D. Askey, town clerk.

JUNIOR SURVEYING ASSISTANT.—November
Uth.—Corporation of East Ham. £8(1—JCUHJ per

annum.—l\Ir. J. 10. W. Birch, borough engineer.

CLERK OF WOKKS.—Noveml)er Ifith.—Northwich
Urban District Council. Vl.'! per week.—Mr. J. \.

Cowley, clerk.

SANITARY INSPECTOR.—November 17th.—Fins-

bury Borough Council. £140—£200.—Mr. G. ^V.

Pieston, town clerk.

SURVEYOR'S ASSISTANT. — November 18th.—
Alherton Rural District Couneil. £2 per week.—Mr.
William Garnett., clerk.

TEMPOR.\RY ASSISTANT. — November 19th.—
Borough S\irveyor's Deiiartment, Corporation of

]\Iargate. £2 10s. ],er week.—Mr. Edward Brooke,
town clerk.

HIGHWAY SURVEYOR.—November lilth.-For
tlie ea.stern district of the St. Austell Rural District

Council. £120—£140.—Mr. J. Stephens, clerk.

COUNTY SURVEYORS ACCOUNT CLERK.—
November 2iith.—East Suffolk County Council. £9*.)—

£12u.—Mr. W. Jervis, county road survevor. Countv
Hall, Ipswich.

CONSULTING ENGINEER. — Paignton Urban
District Council.—Mr. .Tames R Mill, clerk.

MUNICIPAL COMPETITIONS OPEN.
Official and gihilar adtektisements received up to 4. So p.m.

on thursdays will be inserted in the following days issue.
but those responsilile Jot their despatch are recommended
to arrange th-^it they shall Teach The Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the iceehly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (Citu No, 101,6) suhject to later con-
firmation by letter.

BOSMERE AND CLAYDON.—November Litli.—

Plans, specifications, and approximate cost of three
pairs of workmen's cottages, for the rural district

council. Five guineas to the autlior of the selected
plan.—Mr. R. il. Cook, clerk, 6 Providence-street,
Ijiswich.

FOLKESTONE.—November 29th.—Designs for a

band pavilion.—The Town Clerk.

I'OVENTRY'.—February Ist.-Sketch plans for a

technical institute, for the corporation.—Education
Offices, 44 Bayley-lane.

NEWPORT PAGNELL.-No date.—Plans and .speci-

fications for working-class cottages, for the rural
district council. Award of ten guineas.—^Mr. C. W.
Powell, clerk.

MUNICIPAL CONTRACTS OPEN.
Official and similar advertisements received up to 4.30 p.m.

on thursdays will be inserted in the following day's issue.
but those responsible for their despatch are recommended
to arrange that they shall reach The Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 10i6) subject to later con-
firmation by letter.

Buildings.

WALTON —November 8th.—For the erection of a
publif convenience, for the urban district council.—
^Ir. H. Clegg, surveyor.

RATHMINES.—November 8th.—For extensions to
the electricity station, for the urban district council.
—Messrs. Beckett & Medcalfe, surveyors, 6 Clare-
street, Dublin.

LUDLOW.—November 8th.—For the erection of

cemetery chapel and caretaker's lodge, for the cor-
poration.—Mr. G. W. Lane, borough engineer and
surveyor.

CORNWALL.—November 8th.—For the erection of

a school at Camelford, for tlie Education Committee.

—

Mr. B. 0. Andrew, architect, Biddick's-street, St.

Austell.

STAFFS.—November Sth.-For the erection of a

school, for the Education Committee.—Mr. Graham
Balfour, director. County Offices, Stafford.

MONMOUTH.—November 10th.—For the erection
of training college and principal's re.sidence, fur the

Education Committee.—Messrs. Alfred Swash & Son,
Midland Bank Chambers, Newport.

SELBY.—November 10th.—For the erection of thirty-

nine cottages, for the url)an district council.—Mr. B.
Gray, Council Chambers.

KENT.—November lOth.—For alterations to school,

for the Education Committee.—Mr. W. H. Robinson,
architect, Caxton House, Westminster, S.W.

CAMBRIDGE.—November Ilth.—For demolishing
and rebuOding No. IS Peas-hill, for the corporation.—
Borough Surveyor.

WANDSWORTH —November 11th.—For the erection

of a public swimming bath, for the liorough council.

—Borough Surveyor.

WALL \SEY".—November lltli.—For the construc-
tion of an underground reinforced concrete tank, for

the cor[>oration.—Mr. J. H. Crowther, borough engi-

neer. Dock-road, Seacombe.

STRETFORD.—Koveniber Uth.—For the erection

of a school, for the Education Authority.—Messrs.
Woodhouse A Howard, 88 Mosley-street, Manchester.

BRIGG.—November 12th.—For the erection of eight

houses, for the mban district council.—Mr. E. K.
Clark, surveyor.

WINCANTON.—November 12th.—For laying mains,
valves, fittings, services, and construction of concrete
reservoir, for the rural district council.—Mr. William
Phelps, engineer, Elmscot, Shepton Mallet.

LLANELLY.—November 12th.—For carting and lay-

ing cast-iron and steel pipes, constructing reservoirs

and other works, for the rural district council.—Messrs.
II. Rofe & Son, 8 Victoria-.street, Westminster.

NOTTINGHAM.—November 12th.—For extensions
to an school, for the corporation.—Mr. A. Dale, city

architect, Guildhall.

GLASGOW.—November 13th.—For the erection of

public baths and wash-houses, for the corijoration.

—

Mr. J. Lindsay, town clerk.

BERWICK.—November 13th.—For the erection of

engine and boiler house and coal stores, for the cor-

poration.—Mr. W. Weatherhead, clerk.

BELFAST.—November 13th.—For the erection of

sixty-three blocks of houses, for the corporation.

—

City Surveyor.

TOTNES.—November 14th.—For the erection of a
jutblic convenience, for the corporation.—^Mr. A.
Warren. l>orough surveyor.

SUTTON COLDFIELD.—November 15th.—Designs
and tenders for the erection of a refuse destructor,
for the corporation.—Borough Sun-evor.

CHESTER-LK-STREET.—November 15th—Decem-
l>er loth.—For the erection of 113 houses at Pelton,
for the rural district council.—Mr. John H. Mole,
surveyor.

STALYBRIDGE. — November loth. — For taking
down existing bath and erecting new swimming bath,
for the corporation.—Mr. J. N. While, borough sur-

veyor.

LEIGH.—November 17th.—For extensions and altera-

tions to technical .school, for the corporation.—Mr. H.
Littler, county architect, 16 Ribblesdale-place, Preston.

P1;RSH0RE.—November 17th.—For the erection of

sixteen cottages, for the rural district council.

—

Messrs. Dick & Waldron, architects, Evesham.

SOUTHAMPTON.—November 17th.—For additions
to isolation hospital, for the corporation.—^Borough
Engineer.

DOVER.—November 17th. — For the erection of

tight dwellings, for the corporation.—Mr. W. C.
Hawke, borough engineer.

HORNSEY'.—November 17th.—For additions to fire

station, for the town council.—Mr. E. J. Lovegrove,
borough engineer and surveyor.

MON.MOUTH.—November 17th.—For the erection
of two cottages, for the county council.—Mr. W.
Tanner, county surveyor, Newport.
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RTJSHDEN.—November 18th.—For the erection of

working-class dwellings, for the urban district council.

—Mr. W. B. Madin, surveyor.

WALLASEY.—November 18th.—For additions to

tramway offices, for the town council.—Mr. W. H.
Travers, borough engineer and surveyor.

WELLS (Somerset).—November 18th.—For the

erection of seven houses, for the rtiral district

council.—Messrs. Petter &• Warren, architects,

Yeovil.

DURHAM.—November 18th.—For the erection of

A .'ichool, for the county council.—Messrs. Liddlc cV

Browne, 12 Aldon-square, Newcastle-on-Tyife.

WELLINGTON (Saloio.—November 19th.—For the

erection of twenty-two workmen's dwellings, for tlie

urban district council.— ^[r. .T. W. Littlewood, clerk.

Bank Chambers.

CARDIFF.—November 20th.—For e.xtensions to

cart shed, for the corporation.—City Engineer.

WEST RIDING.—November 21st.—For alteration.-)

to school, for the Education Committee.—Education
Architect, County Hall, Wakefield.

CLACTON.—November 22nd.—For providing area

for sheltered bandstand, and constructing pavilion,

for the urban district council.—Mr. Daniel Rowe,
surveyor.

ESSEX.—November 22nd.—For building a new
l)ri(lse. consisting of steel girders and concrete and
lirick alnitments, and making road and footpaths, for

the county council.-Mr. Percy J. Sheldon, county
surveyor. County Offices, Chelmsford.

MANCHESTER.—November 22nd.—For the erec-

tion of a public school, for the Education Comniittcc.

—Education Offices, Deansgate.

MIDDLESBROUGH.—November 24th.—For the
erection and completion of a divisional police station,

for the corporation.—Borough Engineer.

EAST GRINSTEAD.—November 29th.—For the erec-

tion of refuse destructors, for the urban district

co\nnil.—Mr. W. E. ^\|Hlllam, engineer and surveyor.

Iron and Steel.

IPSWICH.—November 10th.—For the supply of

cast-iron pipes, for the Waterworks Committee.—Mr.
C. W. S. Oldham, engineer, Waterworks.

GLASGOW.—November 11th.—For the supply "|

steelwork for roof construction, for the corporation. -

Mr. J. Dalrymple, 46 Bath-street.

SWANSEA.—Noveuibcr 11th.—For the supply of

wroujrht-iron imclimbaMt' fencing, for the corporation.

—Mr. H. Lang Coath. town clerk.

LONDON.—November 11th.—For tlie supply of a

pumping engine, for the county council.—Mr. G. W.
Humphreys, County Hall. Spring-gai-dens.

TEWICESBURY.—November 18th.—For laying a
water main, for the rural district council.—Mr. H. .\.

Badham, clerk.

WELLINGTON (Salo].).—November imh.—For s\ip-

plying and fixing iron fencing at twenty-two work-
men's dwellings, for the urban district council.—Mr.
•J. W. Littlewood, clerk.

Roads.

WILLINGTON.—November 8th.—For making good
icrt.iin streets, for the urban district council.—Mr. .1.

II. Gardner, surveyor.

PENYBONT.—Novemljer 8th.—For work of road
widening, for the rural district council.—Mr. E. Jen-
kins, surveyor, Nolton-street, Bridgend.

BEXHILL.—November 8th.—For making up certain
streets, for the corporation.—Mr. G. Ball, borough
surveyor.

SKEGNESS—November 10th.—For tar-macadam
works and surface-water drainage, for the urban dis-

trict council.—Mr. R. H. .lenkins, surveyor.

NORTHUMBERLAND.—November lOfli.—For tlie

supply of stone for the main roads, for the county
council.—County Surveyor, Moothall, Newcastle-on-
Tyne.

BASFORD.—November lOlh.—For making uji two
.-streets, for the rural district council.—Mr. Cieo. W.
Hawley, surveyor.

ILFORD.—November 10th.—For making good
WiUow-walk, for the urban district council.—Mr. H.
Shaw, engineer and surveyor

LEWISHAM.—November 11th.—For making up a

certain road with artificial stone, for the borough
council.—Borough Surveyor.

LONDON.—November 11th.—For the .supply of

Guernsey granite paving setts, for the count v

council.—The Clerk.

BLAENAVON.—November 12th.—For making roads
and paths, erecting wall and fencing, for the urban
district council.—Mr. E. W. Edwards, surveyor.

WEMBLEY.—November 12th.—For work of making
up, for the urban district council.—Mr. 0. R. W.
chapman, engineer and surveyor.

TWICKENHAM.—November 12th.—For the supply
and delivery of 730 yds. of artificial stone paving, for

the urban district council.—Mr. Fred. W. Pearce,
surveyor.

LEEDS.—November 12tb.—For paving, flagging and
kerbing, for the corporation.—Town Clerk.

HASLEMERE.—November 12th.—For the supply
of 250 tons of 2-iu. l)roken granite, for the \n-ban dis-

trict council.—Mr. Howard V. Snook, surveyor.

BRIGHTON.—November 12th.—For the supply of

l..")00 tons of broken granite, for the corporation.

—

Borough Surveyor.

SLIGO.—November 12tb.—For .steam rolling work,
for the corporation—Mr. J. McGoveran, town clerk.

CHELMSFORD.—November 13th.—For the supply
of Guernsey granite, for the corporation.—Borougli
I'higiueer.

MANSFIELD.-November 14th.—For making-up
two streets, for the corporation.—Mr. T. P. CoUinge,
borough engineer and surveyor.

CHORLEY—Noveml)er 14tl,l.—For work of roail

construction, for the rural district council. — Mr.
Percival Whalley, district surveyor, 14 New Market-
street, Chorley.

WEST SUSSEX.—November 15th.—For the supply
of broken granite, quartzite, tarred macadam, picked
surface flints, cartage, and t»am labour, Tor the county
council.—Mr. H. W. Bowen, county engineer,
Horsham.

AVEST SUSSEX.—November 15th.—For the supply
<if about 200,000 gallons of tar, for the county council.

—Mr. H. W. Bowen, county engineer, Horsham.
WEST SUSSEX.—November 15th.—For the supply

on hire of steam rollers, for the county council.—Mr.
H. W. Bowen, county engineer, Hoi-sham.

EDMONTON.—November 17th.—For private street
works, for the urban district council.—Jfr. C. Brown,
engineer and surveyor.

BRISTOL.-November 17th.—For providing and
laying paving materials, for the corporation.—Jlr.
L. S. McKenzie, city engineer and surveyor.

SPENNYMOOR.—November 17tli.—For making-up
a certain road, for the urlian district council.—jMr.

C. R. Spencer, surveyor.

SOUTHAMPTON.—November 18tb. - For the supply
iif tools for use on main roads for one year, for tbc
county council.—Mr. H. Barber, clerk.' Tlie Castle.
Winchester.

SOUTHAMPTON.-November I8tli.— K,ir the hire of
steam rollers, for the countv council.—Mr. H. Barber,
clerk. The Ca.nle. Windiester.

SOUTHAMPTON.-November 18tli.—For the supply
of stone for the repair of the main roads, for the
c-ounty council.— ,'\rr. H. Barber, clerk. The Castle.
Winchester.

TURTON. -November iOth. — For laying b3.(lo;i

super, yds. of tar-macadam, for the urban district
council.—Mr. V. W. Laithwaite, surveyor.

CHESTER-LE-STREET. — November lOlb.^For
making up certain streets, for the urlian district
council.—Mr. W. Ridley, surveyor.

HORNSEY.—November 19th.—For making good a
certain road, for the corporation.—Mr. E. .1. Love-
grove, l)Ojough engineer and surveyor.

EAST SUSSEX.—November 2».nb.—For Ibe .sujiply
of granite flints, haulage and general team labour, for
tlie county council.—Mr. F. .1. Wood, county surveyor.
County Hall, Lewes.

CAJIBERWELL. November 24th.—For supplying,
laying and maintaining 500 yds. super, of roadway
paving, for testing the suitability of materials for
'bus or other heavy mechanical and horsed vehicles,
for the borough council.—Mr. William Oxtoby,
borough engineer.
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Sanltaryi

HORSLEY-ON-TYXE.—November 8th.—For laying

drain pipes, constructing sewage tank, and other

works, for the Parochial Committee.—Mr. J. MiUburn,
clerk. Waterworks, Wylam-on-Tyne.

INVERURIE.—November 8th.—For laying 200

lin. yds. of sewer, for the corporation.—Mr. James
Milne, biirgh surveyor.

ALNWICK.—November 10th.—For laying socketed
earthenware pipes, for the rural district council.—Mr.
E. Gair, Council Offices.

WELLINGTON (Salop). — November 10th. —For
drainage work at cemetery, for the Joint Burial Com-
mittee.—Mr. G. Riley, surveyor, Walker-street,

Wellington.

ROTHERHAM.—November 10th.—For laying 480

lin. yds. of stoneware pipe sewer, for the rural dis-

trict council.—Mr. B. Hay, engineer.

ILFORD.—November 11th.—For the construction of

sewer and manholes, for the urban district council.

—

Mr. H. Shaw, engineer and surveyor.

FAREHAil.—November 11th.—For house scaveng-
ing, for the rural district council.—Mr. A. Laker,
clerk.

LEEDS.—November 12th.—For the construction of
screening chambers, screen-house, detritus pits, sewer,
culvert, retaining wall, pumping station and works
office, for the corporation.—Mr. Geo. A. Hart, sewerage
engineer, 26 Great George-street, Leeds.

WOODSTOCK.—November 12th.—For the execution
of drainage work, for the rural district council.—Mr.
A. G. Higgs, clerk.

LEPTON.—November 12th.—For constructing a
sewer, for the urban district council.—Messrs. J. B.
Abbey & Son, District Bank Chambers, Market-
street, Huddersfield.

S0UTH:\I0LT0N.—November 12th.—For the con-
struction of stoneware socket pipe sewer, with in-
spection chambers and ventilating shaft, for the rural
district councU.—Mr. W. S. Gardner, sanitary sur-
veyor.

SEDGEFIELD.—November 13th.—For scavenging
work, for the rural district council.—Mr. J. E. Robin-
son, inspector of nuisances.

OGMORE AND GARW.—November 13th.—For
laying stoneware pipe sewer and constructing man-
holes, for the urban district council.—Mr. S. H.
Stockwood, clerk, Brynogwy, Court-road, Bridgend,
Glamorganshire.

TOTNES.—November 14th.—For laying glazed
stoneware socket pipe sewer, constructing manholes,
and other works, for the corporation.—Mr. W. F.
Tollit, architect and surveyor, 10 High-street.

TOTNES.—November 14th.—For the erection of a
public convenience, for the corporation.^Mr. A.
Warren, borough surveyor.

LANCASTER.—November loth.—For removing con-
tents of privies and ashpits, for the rural district
council.—Mr. J. Littlefair, sanitary inspector.

HEXHAM.—November loth.—For laying 6-in. pipe
sewer, manholes, and flushing chambers, and con-
struction of .sewage disposal works, for the rural dis-
trict council.—Jlr. C. Franklin Murphv, Lloyds'
Bank Chambers, Morpeth.
HENDON.—November 17th.—For laying stoneware

pipe sewers, manholes and ventilators, and making-
up road, for the urban district council.—Mr. S. S.
Griml«y, engineer.

BRADFORD.—November 18th.—For the construc-
tion of storm-water tank, conduits, cascades, sludge
mams and stoneware effluent pipes, for the corpora-
tion.—Mr. J. Garfield, Esholt Hall, near Shipley.
HORSFORTH.-Noveraber 18th.-For laving stone-

ware sewers, east-iron rising main and manholes, for
the urban district council.—ilr. H. Raven, engineer.
ST. HELENS.—November 18th.—For work of

se_werage in certain streets, for the corporation.-
Mr. A. W. Bradley, borough engineer, St. Helens
Lanes.

STONE.—November 20th.—For the conversion of
pail closets and privies into water-closets for the
urban district council.-Mr. A. R. Ridout, survevor.
WINDSOR^-Noveraber 22nd.-For providing and

fi.xing about 34 miles of glazed stoneware main sewers.
with manholes flushing chambers, ventilating shafts

AU °. // r'"'?'' ^^^ ^^^ ''^•^1 di^t"''t council.-Mr.
Alfred M. Fowler, Hendersyde, Ascot.

WINDSOR.—November 22nd.—For providing about
4^ miles of cast-iron socketed pipes 12 in. in diameter,
for a rising main, and about 111 lin. yds. of 12-in.,

123 yds. of 9-in., and 54 yds. of 6-in. pipes, with
socketed pipes for gravitation sewers, for the rural

district council.—Mr. Alfred M. Fowler, Hendersyde,
Ascot.

CLECKHEATON.—November 30th.—For altera-

tions and additions to public conveniences, for the

urban district council.—The Sanitary Inspector.

Stores.

BRISTOL.—November 17th.—For the supply of

castings, konmongery, cement, drain pipes, paints,

oils, grease, candles, soap, mineral oils, saddlers'

sundries, canvas, yarn, twine, glass, lead pipe,

plumbers' sundries, brushes and bass brooms, for

the Sanitary Committee.—City Engineer.

Miscellaneous.

HALIFAX.—November 10th.—For supplying and
fixing of weighbridge, for the corporation. — Mr.
Peicy Saunders, town clerk.

GILLINGHAM.—November 14th.—For the supply
of a horse broom, sanding machine, and cement-test-
ing machine, for the corporation.—ilr. John L. Red-
fern, borough surveyor.

HALIFAX.—November 15th.—For supplying and
fixing post and rail fencing, for the corporation.

—

Mr. James Lord, borough engineer.

TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.
The Editor invites the cooperation of Sueveior readers

with a view to making the information given under this
head as complete and accurate as possible.

* Accepted. t Eecommended for acceptance.
J Provisionally accepted.

ABERDEEX.—Accepted for the building of a refuse collect-
ing depot, for the corporation.—Mr. W. Dyack, burgh
surveyor :^

Mason Work.—Criiickshank & Wallace, Claremont-street,
£188.

Carpenter Work.—E. & J. Reid, Bon Accord-street. £197.
Plumber W^rk.—J. Worling. Gallowgate, £32.
Painter Work.—J. Whyte. Forrest & Co.. Union-street, £30.
Steel Work.—.!. Abernethy & Co., Fcrryhill Foundry, £281.

BTJKY.—For private street improvement works in several
streets, for the corporation.—Mr. I. A. Settle, borough
engineer and surveyor :

—

J. H. Eatcliffe. Bury, Lanes.*
J. T. Hayes, Manchester.
A. Hobson & Sons, Ashton-under-Lyne.

DRIFFIELD.—For laying drain pipe and other works, for
the rural district council.—Mr. T. C. Beaumont, surveyor :

—

I. W. Hall. DrifReld
J. Webster, Hummonby, E. Torks
H. Medforth, Hull
A. H. Atkinson, Hall
Brumby, Robinson & Son. Hull
W. Witty, Driffield
T. Cammidge. Driffield

'

£395
330
305
284

263

EARSDON.—For laying 900 yds. of earthenware sewer and
manholes, for the urban district council.—Mr. J. R.
MacMillen. survevor ;

—

M. W. Young. Hexham £691
W. Robson, Heaton 666
G. Armstrong. Whitley Bay 616
Commons & Thompson. Gosforth 529
E. Baxter, Blyth 525
E. Edgar, Gosforth 522
J. Henderser, Gosforth * 505
C. H. Bunch, Newcastle-on-Tyne 469

Surveyor's estimate. £510.

EVESHAM.—For the erection of twenty-six cottages,
rural district council.—Mr. E. Holloway, surveyor

Inman & Co.. Bury. Lanes
Cliff & Co., Evesham
J. Knox, Evesham
W. White, Evesham
Espley & Co., Evesham
J. D. Williams. Evesham
Smith & Unett, Stratford-on-Avon
G. Field. Blackheath. Staffs
F. H. White. Evesham
Steward & Co., Broadway, Worcs.* .'

Surveyor s estimate, £4.150.

for the

£5,068
4,495
4,450
4,395
4,290
4,282
4,279
4,156
4.030
4,064

GRANTHAM.—For building a public school, for the Edu-
cation Committee.-Mr. W. Wright, borough surveyor :—

Porter. Grantham
Pattinson & SoVis. London
Clarke A- Co.. Grantham
Moss & Sons. Loughborough
Pudd & Son, Grantham
Walker Brothers, Grantham
Hacksley Bi-others. Wellingborough
Barlow & Co., Nottingham
Thornhill Brothers. Lincoln
Parks & Son. Grantham
Dennett & Ingle. Nottingham
T. Bow. Nottingham
P. Read. Grantham
Corah A 8 3ns, Loughborough
J. Bnrbridge, Grantham *

£4.440
4,416
4.330
4.300
4,290
4,280
4.065
3,938
3.900
3.865
3.850
3.823
3,784
8,768
8,660
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HARPENDEN.—For making up Park-avenue, under the
Private Street Works Act, for the urban district council.—
Mr. John H. Laverton, surveyor :

—

Jarvis & Son £2,347
E. C. Jarvis . 2,130
Miskin & Son 2,087
Inns & Co . 2,038
H. Williams i <)j<i

C. W. Dumpleton
W. Deamer *

Surveyor's estimate. £2,038.
1,691

HARPENDEN.—For the supply of granite, for the urban
district council.—Mr John H. Laverton. surveyor :

—

Per ton
Granite. Granite. Granite

2-in. li-in. chippings.
s. d. s. d. s. d.

Croft Granite Company 11 7 11 7 8 6
Groby Granite Company 11 10 11 8 8 10
Charnwood Granite 'company 12 3 12 9 3
Jee's Hartshill Company' 11 10 3 8 4
Mountsorrel Company (Mount-

sorrel Quarry) 12 3 12 3 10 6
Mount.^orrei Company (Stoney

Stanton Quarry) .. .. 11 9 11 9 9 9
Cliffe Hill Company* .. 11 9 11 9 8 11
Enderby and Stoney Stanton

Company . 12 11 10 9
500 tons of 2-in. Cliffe Hill granite, 500 tons of 2-in. Jee's

Hartshill granite, and 50 tons of Jee's Hartshill
chippings to be purchased.

KETTERING.—For the supply and delivery of iron pipes
and specials, for the urban district council.—Mr. T. R.
Smith, surveyor :

—

Claycross Company, Limited. Chesterfield £133
Sheepbridge Coal and Iron Company, Limited,

Chesterfield 123
Stanton Ironworks Company. Limited, Nottingham . 120
Holwell Iron Company, Limited, Melton Mowbray *

.

.

118

KINGSTON-UPON-THAMES—Accepted for the supply of
about 300 tons of 80 per cent sulphuric acid for the
sewage works, for the corporation.—Mr. R. Hampton
Clucas, borough surveyor :

—

F. W. Berk & Co.. Fenchurch-avenue, E.C., 363. 6d. per ton.

KINGSTON-UPON-THAMES.—Fo7 the supply of about
8,000 yds. of press cloth for sewage works, for the
corporation.—Mr. R. Hampton Clucas, borough surveyor :

—

Per yard,
d.

D. J. Gray & Co., Dundee. Scotland" 6ifV
Woods. Sons & Co., London 6,^
Stewart Brothers, Dundee 6J
F. Ashton, London 6|

LEYTON.—For the erection of a fire station, for the
district council.—Mr. E H. Essex, surveyor :

—

J. W. Holmes & Son, Catford
R. N. Marrable, Leytonstone
J. W. Maddison, Canning Town
J. W. EUingham. Dartford, Kent
J. Sands, Walthamstow .

E. A. Russell, Leytonstone
F. J. Coxhead. Leytonstone
A. E. Symes, Stratt rd
H. C. Horswill, Forest Gate *

Surveyor's estimate, £2,171.

LONDONDERRY.—Accepted for the erection of a court-
house in Limavady, for the county council.—County
Surveyor, Londonderry :

—

W. Currie. Coleraine. £2,497.

urban

£2.624
2.526
2,405
2.375
2,300
2,289
2,230
2.222
2,142

STOCKPORT.-For the erection of a shelter, for the cor-
poration.—Mr. J. Atkinson, borough surveyor :

—

R. Bardsley. Stockport, £130.

TENDRING.—For laying sewers for Lawford sewerage with
manholes and ventilators, for the rural district council.

—

Mr. A. J. Martin, Westminster :

—

J. W. Trudgett, Colchester £531
James .V, Ling. Dovercourt . . . . . . . . . . 484
Parsons .% Sons, Manningtree . . . . . . . . . . 472
T. W. Pedrette, Enfield* 415

WANDSWORTH.—For work of road repair, for the borough
council.—Mr. P. Dodd, borough engineer :

—

Streeter Brothers. £318 and 10 per cent above schedule
prices for extras and omissions.t

A. T. Catley, £215 and 20 per cent above schedule prices
for extras or omissions.t

G. Makinseri. Wigan

J. Bolton, Wigan
T. J. S. Clephan, Wigan .

.

J. & R. Round, Stourbridge

(less 25 per cent)

MEETINGS.
Secretaries and others will oblige by lending early notice of

dates ot forthcoming meetings.

NOVEMBER.
7.—Institution of Municipal Engineers : Annual General

Meeting. 4 Southampton-row. W.C. ; Conversazione,
King's Hall, Holborn Restaurant, 7.45.

10.—Surveyors' Institution: Presidential Address; Distri-
bution of Prizes. 8 p.m.

13.—Concrete Institute : Mr. E. P. Wells delivers his
Presidential Address. 7.30 p.m.

13.—Society of Architects: President's Address; Distribution
of Students' Prizes. 8 p.m.

14.—Junior Institution of Engineers : Smoking Concert,
Pillar Hall. Victoria Station Restaurant. 8 p.m.

17.—Junior Institution of Engineers : Annual General Meet-
ing. Institution of Electrical Engineers. 7 p.m.

24.—Surveyors' Institution : Mr. W. G. Fearndale, M.A., Sorby
Professor of Geology. Sheffield University, on " Some
Geological Aspects of Road Making."

27.—Concrete Institute : Mr. Harold Cane on " Steel and
Reinforced Concrete Chimneys." 7.30 p.m.

DECEMBER.
4.—Institution of Electrical Engineers : Dr. G. Klingenberg

on " Electricity Supply in La-ge Cities." 8 p.m.
5.—Institution of Municipal and County Engineers : Metro-

politan District Meeting; Mr. Sydney G. Turner,
ASSOC.M.INST C.E.. Barrister-at-Law, on " Some Recent
Legal Decisions of Interest to Municipal Engineers."

11.—Concrete Institute : Mr. Laurence Gadd on " .Some
Fallacies in Testing Cement." 7.30 p.m.

15.—Royal Institute of British Architects : Mr. W. A.
Forsyth on "The Repair of Ancient Buildings"

JANUARY.
12.—Surveyors' Institution : Mr. Graham Mould, Barrister-

at-Law, on " The Law of Dilapidations."
26.—Surveyors' Institution : Mr. George Corderoy on

" Measuring and Quantity Surveying."
29—Concrete Institute : Discussion on Joint Report ot the

Reinforced Concrete Practice Committee and the
Quantity Surveyors' Association, on " Standard
Methods of Measurement for Reinforced Concrete
Work." 7.30 p.m.

APPOINTMENTS OPEN.
Official and similab advertisements received crp to 4.30 p.m.

ON THURSDAYS WILL BS INSERTED IN THE FOLLOWING DAY'S 1S8DB,
but those responsible for tkeir despatch are recommended
to arrange that they sliall nach The Sdrveyor office by noon
on WEDNESDAYS to ensuTC their iV.. luaton in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. lOUB) subject to later con-
fi,rination by letter,

FIRM OF WESTMIX>TER ENGINEERS re-

quires services of a first-class Surveyor.—Full

particulars to Box 1,334, office of The Survevor,
24 Bride-lane, Fleet-street. E.G.

/ -10UNTY BOROUGH OF IPSWICH.^ ARCHITECTURAL ASSISTANT.
Applications are invited for the position of Archi-

tectural Assistant in the Borough Engineer and Sur-

veyor's Department. Salary, £180 per annum. Other
things being equal, preference will be given to a
sentleman connected with the Royal Institute ot

British Architects, and from 25 to 32 years of age.

All applications and testimonials should be de-

livered to the undersigned not later than 9 a.m. on
Wednesday, the 12th November, 1913, endorsed "Archi-
tectural Assistant."

JOHN R. MEAD,
Borough Engineer and Surveyor.

Town Hall,
Ipswich.

October, 1913. (913)

T ANGPORT RURAL DISTRICT COUNCIL.
-*-* SURVEYOR'S ASSISTANT.
The Coimeil invite applications for the appoint-

ment of a Surveyor's Assistant for the Rural Dis-

trict, which comprises 26 parishes, and contains 61)

miles of main and 205 miles of district road. Salary
at the rate of £75 per annum, payable monthly, sub-

ject to a deduction for National Health Insurance.
The person appointed will act under the super-

vision of the Surveyor, and perform such duties as

he may require.

Applications from qualified Surveyors will be pre-

ferred, and no person need apply who has no pre-

vious knowledge of road maintenance.
Applications, in candidate's own . handwriting,

stating age and qualifications, and accompanied by
copies of not more than three recent testimonials,
to be sent to the undersigned not later than Monday,
10th November next.

(By order)

EDWD. Q. LOUGH,
Clerk to the Council.

Council Ofiices,

Langport, Somerset.
October 27, 1913. (920)

TXTANTED, Junior Draughtsmen in the Office
' ' of a Borough Engineer and Surveyor (County

Borough), about 75 miles from London. Salary, 303.

per week
;
good experience to be obtained. Applicants

must be good, accurate and rapid draughtsmen.
Applications, together with copies of 3 recent testi-

monials, to Box 1,-332, office of The Surveyor, 24

Bride-lane, Fleet-street, E.G. (914)

V RTICLED PUPIL.—County Surveyor has
* vacancy in his office for an Articled Pupil.^

Apply Box 1,333, office of The Surveyor, ^4 Bride-
lane, Fleel^street. E.G. <918)
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A THERTON URBAN DISTRICT COUNCIL.
-^ SURVEYOR'S ASSISTANT.
The above Council invite applications for the post

of Temporary Assistant Surveyor. A good know-
ledge of Building Construction, Levelling and Sur-

veying, and the Town Planning Act is required. The
appointment will probably be for 12 months, at a

salary of £2 per week. Applications, stating age
and experience, accompanied by three testimonials

of recent date, and endorsed " Surveyor's Assistant,"

)nust reach the undersigned not later than Tuesday.
November 18th instant. Canvassing, either directly

or indirectly, will disqualifv.

WILLIAM GARNETT,
Clerk to the Counc'il.

Town Hall,

Atherton,
Near Manchester.

November 7, 1913. (9311

DOROUGH OF OSSETT.
-*-^ Applications are invited for the post of Water
Inspector in the Borough Engineer's Department, at

a commencing salary of 35s. per week. Mechanical
knowledge essential.

Form of application and summary of duties may
be obtained from the undersigned.
Applications, in candidate's own handwriting, on

the prescribed Form, together with copies of not
more than three testimonials, to be endorsed " Water
Inspector," and delivered to T. W. Wilson, Esq.,
Town Clerk, Ossett. not later tlian 10 a.m. on
Tuesday, the 11th day of November, 1913.

H. HOLMES. M.IN.ST.C.E.T.,

Borough and Water Engineer.
Town Hall,

Ossett.

October .'il. 1913. (933)

T3 0R0UGH OF MARGATE.
-^ TEMPORARY ASSISTANT—BOROUGH

SURVEYOR'S DEPARTMENT.
A Temporary Assistant is required in the Borough

Surveyor's Department for a period of about 12
months to assist in connection with the preparation
of a Town Planning scheme. Applicants must be
lietween 25 and 40 years of age. and must have a
knowledge of preparing plans, sections, and esti-
mates for road works. Salary £2 10s. a week. Appli-
cations, accompanied Ijy copies of three recent testi-
monials, to be sent in to me, endorsed "Assistant,"
not later than Wednesday, the 19th Novemlier, IOl;i.

Canvassing is prohibited.

EDWARD BR<:)OKE,
Town Clerk.

13 Grosvenor-place. Margate. ['xyji

HBAN DISTRICT COUNCIL OF
PAIGNTON.

The Council require the services of an Expert Con-
sulting Engineer to report upon tlie existinc Drainage
and Flood Water System of their Di.^trict. ' No appli-
cation will be considered from other than those who
liave had long and continuous experience in the carry-
ing out of drainage of low-lying and Sea-Coast Town's.
Applications, stating qualifications and experience,

to be sent to the undersigned not later than tlie fir^t
week from the date of this publication.
Canvassing members of the Council will disqiiiilifv

No further information will be given.

(Ry order)

JAMES K. MILL.

T, Ti n .. ,
Clerk totheCuuiu-il.

Town Hall, Paignton.
October 29, 1913.

^,,2,,,

ITAST SUFFOLK COUNl^lxjUNcE^ \\ anted, in the Offlec of the County Road Sur-
veyor, a Surveyor's Account Clerk. Salary £9(i i.eranmun. rising for approved service to £120 per annum

Applicants must have a good knowledge of Book-
keeping, be quick and accurate at figures, and con-
versant with Part 1 of the National Health Insurance

Applications, stating Age, Experience, and accom-pamed by copies of not more than three recent
testimonials, to reach me here on or before Wtli
November, 191.3. " ^"

(Signed) W. JERVIS
,, . TT 1, T • ,

County Road Survevnr.
County Hall, Ipswich.
November 5, 1913.

(93^5)

LLANTRISANT AND LLANTWIT FARDRE
RURAL DISTRICT COUNCIL.

APPOINTMENT OF SURVEYOR'S CLERK.
The Llantrisant and Llantwit Fardre Rural Dis-

trict Council invite applications for the appointment
of a Clerk in the Surveyor's Department at a salary

of £2 per week.
Candidates must be capable Shorthand Typists,

and have had previous experience in the office of

a Municipal Engineer.
The person appointed will be required to tak'.'

charge of the wages Ijooks, stores invoice, and store-

yard books, and all other books and accounts re-

lating to the Surveyor's Department.
Applications, in candidate's own handwriting,

stating age and experience, accompanied by copies
of not more than three recent testimonials, must bo
delivered to the undersigned, and endorsed " Sur-
veyor's Clerk," on or before tlie 12th day of

November, 1913.

- (By order)

THOIMAS SAUNDERS,
Surveyor.

Scliool-street,

Pontvclun. Glam.
October 31. 1913. (9»l)

TENDERS WANTED.

THE EAST GRINSTEAD URBAN DISTRICT
COUNCIL.

PROPOSED REFUSE DESTRUCTOR.
Schemes and Tenders are invited by the above

Council from Firms specialising in the Erection of

Refuse Destructors.

The General Conditions, Description and Outline
S|iecificatioii can lie obtained on application to Mr.
W. E. Woollam. Engineer and Surveyor to the
Council, on depositing a cheque for £5 5s., payable
to the Council, which deposit will be returned on
receipt of a hoiid-fidf Tender.
Sealed Tenders and Schemes must be addressed

and sent to the Engineer on or before the 29th

November, 1913.

The Council do not necessarily agree to accept the

lowest or any Tender.

E. V. WHITLEY HUGHES.
Clerk to the Council.

Urban Council OfKces,

East Grilistead.

November 3, 1913. (93;>)

OITY AND COUNTY OF BRISTOL.
The Sanitary and Improvement Committee of the

Corporation are desirous of receiving Tenders for the
Supply (luring the vear 1914 of the following Stores
and Tools:— I

* Castings.
* Ironmongery.
Cement.
Drain Pipes.
Paints.

* Oils. Grease, &c.
* Candles. Soap, Ac.
» Mineral Oils, &c.
* Sadlers' Sundries.
* Canvas. Yarn and Twine.

Glass.
* Lead Pipe and Plmiiliers' Sundries.
* Brushes.
* Bass Brooms.

General Conditions, Specilications, &c., may be
obtained at the Offices of the City Engineer, 63
Queen-square, Bristol, on payment of Ten Sliillings,

which will be returned on receipt of a hnn<i-fi<k

Tender
Local Tender- onl\- will be accepted for tlio-^^e

marked *.

Tenders must be sent, in enveloi>es provided, to

1)3 Queen-square, not later than 10 a.m. on Monday.
17th day of November, 1913.

Tlie Committee do not bind themselves to accept
the lowest oi- any Tender.

(By order)

LESSEE S. McKENZIE, as.soc.m.inst.c.e.

Offices, 63 Queen-square, Bristol.

November 1, 1913. (934

1
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Minutes of Proceedings.

Motor Vehicle

Transport:

The Development
of

Public Services.

Vtiv striking facts and figures

relating to public service vehicles

are furnished in the reports on

Communication 7 of the Road
Congress :

'

' The Development

since the Second Congress of

Self-propelled Public Service Vehicles." The re-

ports relate chiefly to passenger services, but the

carriage of parcels and goods seems to be develop-

ing to a considerable extent in Germany. There

are several distinct types of passenger services to

be recognised. Fii-st, there is the intense traffic,

omnibus traffic proper, of great cities, probably

reaching its highest development in Loudon.

Next, there are the radiating services for which

London and its surrounding outer suburbs offer a

field such as is not found in any other oountiy

or any other part of the United Kingdom. The

third type is tbe inter-urban service on routes

which are mainly or largely in towns, and defi-

nitely suburban areas. A fourth class is the

coaching traffic along country roads, linking up

villages and connecting small towns. This is a

very important kind of traffic, which has already

developed considerably in Germany, and is thought

to be capable of development in France if Govern-

ment support could be afforded to a sufficient ex-

tent. In Italy services of this kind have been

established on a number of routes with the aid of

fairly liberal Government subsidies. Lastly,

thei-e is tourist traffic proper, the most striking

example of which is afforded by the network

established by the P.L.M. Pi,ailway in the Alpine

region of France. The use of the motor* omnibus

in linking up tramway lines, or extending tramway
services, as in outer Berlin, is a comparatively

insignificant matter of merely temporary interest.

The tramway which extends its sphere of activity

by means of the motor omnibus is likely to be

before long in somewhat the same position as

that occupied by the young lady of Niger in the

second stage of her career. In Germany the num-
ber of passengers earned per vehicle-mile is fairly

high, and the distance travelled on the average by
each passenger is notable for its length. The
stage coach nature of these services, whether they

are carried on all the year round or only in

the summer months, is clearly indicated by this

high average mileage travelled by each pas-

senger.

The remarks of the Austrian reporter on the
subject of the scope of the public service motor
vehicle in country districts are so interesting that
we have reproduced in full one of his most signi-

ficant passages. The costs of working seem to be
considerably higher in Austria than in Germany.
The figures for Paris seem to show that the
vehicles are needlessly heavy in proportion to the
number of passengers carried, and, anyhow, much
too heavy, and the cost per vehicle-mile is high.

The need for State aid in the development of

country services in France seems to be due to the
high cost per vehicle-mile, a figure which is by no
means sugge.stive of that efficiency in the mainte-
nance of road crusts which is usually regarded as

a featui-e of French highway administration. The
American reporter has confined his attention
to municipallj' owned vehicles in the United States,

as to which he furnishes veiy interesting par-
ticulars; and though the vehicles to which he re-

fers are not perhaps public service vehicles in the
sense intended by the title of the communication,
the information will l>e none the less welcomed by
municipal engineers. As regards our own country,
Mr. Shrapnell Smith s able and vivid report is

confined to the London area, and is to a consider-

able extent a comparison of the value and efficiency,

respectively, of motor omnibus and tramway ser-

vices. Mr. Shrapnell Smith does not deal with
the iactor introduced b)' a consideration of the
cost of omnibus services as estimated in increased

wear and tear of the roadway ; but his figures tend
to show that in the running of motor omnibus
services there is a margin of superiorit}- over trams
sufficient at least to render it possible that this

element of the expenses would not bring the total

cost per passenger-mile to a figure higher than that
for the tramways. It must be remembered, too,

that a road developed as a tramway route is by
no means such as it would be had it been developed
with motor omnibus services as the principal item
of the traffic, and it is doubtless the fact that on
many roads the wear and tear directly due to the
motor omnibus is partlv caused, indirectly, by the
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presence of the tramway, whicli drives tbe ( ninibus

towards the kerb.

The subject of this coninumication is one of

enormous importance to municipal engineers and to

their colleagues in the country districts. Verj'

great developments are pending in the motor

transport of goods and in motor coaching, and

highway engineers must be prepared for these

developments. At the same time, the regulation

of wheel loads, widths, and diameters must be re-

garded as a matter demanding constant atte.Ltion,

and from time to time it will be necessaiy to re-

consider the existing regulations or to frame otbei-s

specially applicable to certain classes of %ehicles.

It would not, for instance, be unreasonaljle to

reduce the maximum total weights and the maxi-

mum wheel loads in the case of vehicles rii inning

l-egularly over defined routes at intervals slicrter

than half an hour.

Eveiyone who has to do with
^'"^

the construction of drains, and
intercepting

pa^jcularly municipal engi-
''*''

neei-s and building surveyors,

is aware that even when drains are laid in accord-

ance with the strict letter of the by-laws there

are a number of details of construction which

may be, and frequently are, badly executed.

Although these may be matters of minor import-

ance they have considerable effect upon the

efficiency of the drains, and it is very desirable

that they should be brought up for discussion

from time to time. For this reason the paper

upon •' Drainage Details," by Mr. Arthur

Palmer, p.a.s.i., which was presented at the

annual general meeting of the Institution of

Municipal Engineers last Friday, desei-ves careful

consideration. The subject is dealt with under

two headings : Firstly, the portion of the drain

on the sewer side of the inteirepting trap con-

structed by the local authority; and, secondly,

the drain on the house side of the trap, con-

structed by the owner. As a matter of course,

the problem of the intercepting trap is discussed.

The author favours its retention, and not only

recommends the use of a standard type of trap.

Hut gives full details of the type of trap he con-

sidei-s would be satisfactory. The chief features

are—no
'

' cascade " or drop at the inlet end, very

slight depth of water-seal, increasing diameter of

trap from inlet to outlet, and glass stopper for

cleaning arm. With regard to the fresh-air inlet,

the author is somewhat vague. He recommends
that this '' should be placed fairly high and well

out of danger should it act as an outlet, creating

a nuisance, which is contention No. 2 of the

Local Government Board's Report." The author

does not admit, neither does he deny, the possi-

bility of the fresh-air inlet acting as an outlet;

but a little later he states that " trial practice

and gradual improvement would seem to provide

far more useful data than all the chemical and
bacteriological theoiy on wliich so much of the

Local Government Committee's report seems to

have been based." It has always appeared to

us that in this matter of the fresh-air inlet the

disadvantages and dangei^s of its use were con-

clusively demonstrated in a vei^y practical manner.

The frequency of down draughts in soil pipes

was ascertained without doubt long before the

Local Government Board investigated the matter,

and can be observed by anyone who cares to

watch for a time the mica flap of a fresh-air inlet;

indeed, this is the chief reason for the use of the

mica flap. On the other hand, anyone who
doubts the large number of cases in which the

mica flap is inoperative, either through blockage

or breakage, need only look down the areas of the

houses in some of the less impoi"tant London

streets. He should be convinced that in many
instances the use of the intercepting trap results

in the discharge of drain air in the immediate

vicinity of the doors and windows of dwelling-

houses ; whereas, if it were abolished, both the

sewer air and the drain air would be dis-

charged in a much less dangerous position en the

roof.

In the paper no reference is made to the case

of East Grinstead, where intercepting traps are

not used. The circumstances were fully described

by Mr. W. E. Woollam, sui-\-eyor to the East
Grinstead Urban District Council, in a paper read

at a recent meeting of the same institution (The
Surveyor, October 24, 1913, p. 647). Surely

this town provides ample " trial practice " upon
which to form judgment in this matter. Mr.
Palmer, in a contribution to the discussion upon
Mr, Woollam s paper, admitted that East Grin-

stead is suited for untrapped house drains, but
thought the intercepting trap necessary in thickly

populated areas where the sewers are 4 ft.

diameter, and laid with "sluggish" gradients of

1 in 700 to 1,000. As the worst of these

gradients gives a velocity of over 3^ ft. per
second, it can scarcely be tenned " sluggish," and
should be self-cleansing. The Local Government
Board has approved for the East Grinstead
urban district by-laws in which intercepting traps

are not required, and the next thing we need is

for the surveyor of some larger town, with a
bias in favour of the abolition of the intercepting

trap to have the courage to remove the stoppers

in all the traps in his town, or in a definite por-

tion of it, close all the fresh-air inlet connections,

and await results, making careful investigations

regularly and keeping a record of his observations.

If the stoppere could be removed and fresh-air

inlets closed without the knowledge of the public

the test would be more trustworthy than if all

the occupiere were aware of the change in the
conditions under which the drains were working.

.. _.. . _^- Suppoi't is given to the oft-
Medica! Officer „^„,.^lpj „ip,J *„,. . heti^T

and the National
e-^P\esse'l plea tor a better

Water SuddIv
administration and distnbution
of the national water supply by

Dr. Morison, medical officer of health for Cumber-
land, in his annual report, which has recently been
published. He alludes to the enormous expenditure
of public money on water supplies, and adds, with
justification, that this has acted as a deterrent upon
many small authorities faced with the necessity for
improving the local conditions. In the majority
of these cases, as we know, evei-y obstacle is placed
in the way of water schemes, and arguments used
to defeat them which are so obviously alien to the
known facts as to suggest that the root motive of
opposition could only be an economic one. Dr.
Morisou's suggestion for the avoidance of extrava-
gant expenditure Ls that the whole country should
be mapped out into watei-shed ai'eas, and a water
board for each appointed. Combination of areas
is at present pei-missible, but it is seldom resorted

to, and the Local Government Board have no powers
to use compulsion. Speaking of Cumberland par-

ticularly. Dr. Morison says that, had the county
been divided into areas corresponding to the water-
sheds, three, or at most four, main siipplies would
have provided the whole of the county with abun-
dant and pure water at an infinitely cheaper rate

than is being paid in the various districts now.
The system of water supply in the counties of Scot-

land appears to us to be a great advance upon that

of England. There overlapping and, to a large

extent, unnecessary expenditure are avoided in the
rural districts by the power vested in the county
council with respect to water projects. Manifestly

it is preferable that a matter of such primary im-

portance as a proper water supply should come
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within the jurisdiction of tlic larger public authority

rather than remain at the mercy of district autho-

rities, who are so susceptible to the pressure of

purely financiTl considerntinns.

* * *

The new volume of " Trans-

Irish Roads. actions " of the Institution of

Civil Engineers of Ireland con-

tains a paper of special interest to municipal

engineers, dealing as it does with the improvement

of the main roads of that country. As the author,

Dr. P. C. Cowan, points out, there is no legal

definition of the expression "main road" as re-

gards Ireland, it being left entirely to the county

councils to say what roads are to be considered as

coming within that cate^'ory. The natural and
inevitable result of this is a very wide divergence

in practice in different counties. Thus in fifteen

counties there are no main roads at all, while in

one very important county the only main road

declared by the county council is the road to the

lunatic asylum ! The practical result is that in

these counties the burden of repairing roads

carrying through traffic has to be borne by the

local authorities of districts which ai'e frequently

not only pure!)' rural in character, but vei-y poor

at that. The opinion is now widely held that this

system has become quite obsolete, and that the

control of the maintenance of the main roads in

Ireland should be entrusted directly to the county

councils, as in England and Wales. Regarding
the inefficiencj' and waste which still prevail in

many counties, Dr. Cowan expressed the view that

too often councils refuse to be guided by their

skilled advisers, and appear to think that the in-

justice of insufficient remuneration can be balanced

or redressed by almost absolute indifference as to

how the duty expected is performed. A much
wiser and more economical policy is 1x3 pay men
fairly and insist on fair value being given.

Municipal engineers may be
A Curious Case, interested in a case which was

heai-d recently in the Market
Harborough County Court., and in which the
Stellorite Company, of 60 Rue de la Victoire,

Paris, sued a local builder, a monumental mason,
and a brick company for various amounts due for

steel supplied. It appears from the evidence that
the company also had a transaction with Mr.
H. G. Coales, the surveyor to the urban district

council, who. curiously enough, also did not pay
for the goods supplied. They refrained, howtver,
from suing him on the ground, as stated by a

witness,
'

' that they had a lot of transactions w ith

urban councils, and as the latter published a paper
it might give the company a bad name and do them
injury with public bodies." In each of these
cases an order had been given to a traveller for

the plaintiff company under a " mistake '' as to

the quantity being ordered. Further, Mr. Coales'

order was given upon a rejoresentation that an
order had been given to the company ly the
borough surveyor of Leicester, and the orders gi^en
by the defendants appear to have been cbtained
on the strength of ilr. Coales' order. The com-
pany were unsuccessful in their action, the judge
observing that the orders were obtained under a
mistake, the effect of which made it impossible to
enforce them.

The Surveyors'

Institution.

In another column will be
found some extracts from the
veiy interesting address de-

livered by Mr. W. Edward Woolley upon the occa-
sion of his installation as president of the Sur-
veyors' Institution. In addition to dealing with
some of the broad principles which underlie the
rural housing difficulty, Mr. Woolley touched upon
certain matters of domestic interest. We desire

in this place to refer particularly to his observa-
tions regarding the Benevolent Fund, some of
which appear to apply with equal force to the
similar fund connected with the Institution of

Municipal and County Engineers. For example,
he laid great stress upon the importance of secur-
ing the half-crown and five-shilling subscriptions
of the junior members as well as the guineas of
the seniors. A very important aspect, of the
value of such funds is not the amount which is

subscribed, but the wideness of the sympathy to

which it gives expression. We are reminded of
some remarks which were made by the Prime
Minister a year or two ago when he presided at the
annual meeting of the Ban-isters' Benevolent
Fund. He related how. when the fund was insti-

tuted, he discussed with the present Lord Chan-
cellor the desirability of subscribing to it. They
both decided to subscribe because they agreed that
it was well within the bounds of possibility that
they might at some time wish to apply for a grant

!

This may not be the most aJtruistic motive, but
whatever may be the motive, such benevolent funds
deserve the widest possible support by those for
whose collective benefit thev are established.

The annual general meet-
isr of the Institution of

The Institution

Municipal Engineers.
^^"°>«pal Engineers, held in

Ijonclon last week, was a
very successful function. The repoi-t of the
council showed a further considerable increase in

the membership, and fonned a record of a good
year's work. Mr. Horace Boot, in his presidential

address, briefly surveyed the present position of

the Institution, with special reference to the
advantages which it is able to confer upon its

members in various directions. In referring to

the recently established Mutual Defence Fund, the
new president was careful to point out that its

inauguration is in no way intended as a threat to

municipal or public bodies. It is well known,
however, that cases do arise from time to time
in which officials suffer persecution and injustice,

either from individuals or at the hands of a certain

class of local authorities (happily small in number)
which is able to descend to treatment of this kind.
The standard set by the vast majority of our
municipal bodies is so high that they will no doubt
welcome any agency which may result in the ex-
posure of those who are actuated by low or petty
motives. We cordially wish the fund success,

therefore, believing as we do that it will not only
be of direct benefit to the members, but that inci-

dentalily it will be instnimental in purifying our
public administration.

A Derbyshire

Appointment.

The office of surveyor to the
Chestei-field Rural District
Council having become vacant,

that authority has taken the rather unusual step
in voluntarily restricting itself in the selection
of a successor to the consideration of candidates
resident in Derbyshire. It is by no means clear
that a local authority in making an appointment
of this character should not throw it open to the
widest possible competition, so that the ratepayers
shall get the best value for their money. In the
Chesterfield case, however, it unfortunately hap-
pened, probably owing to no fault of the council,
that particulars of the appointment, with the ex-
ception of any announcement as to the restriction,
appeared in a technical journal, the consequence
being that several candidates were put to the
trouble of applying for an appointment to which
was attached a condition which rendered them
ineligible. If exceptional conditions of this kind
are made they should be cJearly stated in every
advertisement, and care should be taken to secure
that intending candidates are not misled.
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A Glossary of Road Terms.

By H. PERCY BOULNOIS, m.inst.c.e., f.s.i., Member of the Advisory Committee of K.'M. Rond Board.

(Conclusion.)

[In the Introduction which preceded the -first instalment of this "Glossary," and was given in "The
Surveyor" of October 24th, p. 621, the Compiler asked that readers would assist by making suggestions
for amendments or additions. We should cordially welcome any that may be sent to us for publication.

Ed. surveyor.]

Soil.—A generic term applied to many kinds of

earth, but generally used to designate the

upper stratum of the ground.

Soluble.—Capable of being dissolved in water or

other liquid.

Spawls.—Fragments of stone, generally the waste

pieces after stone has been worked. Some-

times called ''spalls" and sometimes
" splints."

Spewing.—A t-erm applied to the act of water or

mud being forced through the surface of a

carriageway, or to the rising up of the clay

or other soft material through the surface.

Spewy.—A term applied to a wet, ''soggy" road.

Spilite.—Coming under the trade name of

" Basalt," as settled by the Engineering

Standards Committee.

Spinney.—A small wood or clump of trees.

Spit.—In digging this word is used to designate

the depth of the spade-blade.

Splay.—To cut away at an oblique angle.

Splint.—A term sometimes used to denote a

splinter, or small flaky piece of stone.

Spoil.—The surplus excavated material taken

away from any excavation.

Spoil Bank.—The heap where the ''spoil" is

placed.

Sprag.—A steel or iron pin at the back of a

vehicle to prevent its slipping backwai-ds.

Spray.—To sprinkle in the form of very fine

atomised particles or drops.

Spread.—To disperse or scatter over a large sur-

face. The word is sometimes used as a noun

to denote the area covered.

Sprinkle.—To scatter in drops or small particles.

Spud.—A small kind of spade for removing

Squeegee.—A tool with a rubber addition for

scraping or cleansing hard paved surfaces,

and also for distributing tar, &c., on surfaces.

Squeegee Coat.—A term sometimes applied to the

final fine seal coat on a can-iageway, which

has been spread by means of squeegees.

Standard.—The post or pillar on which a lamp
or electric wire is fixed.

Standpipe.—A vertical pipe or column fixed on

a water main for street-watering purposes.

Steening.—The liming of a well.

Stile.—From " stigel," a step; steps to mount
a hedge or wall.

Stocking.—See " Chequering," " Hacking," or
" Scarifying.

''

Stone-breaker.—A machine for breaking stones :

also sometimes called a stone-crusher.

Stone-dryer.—An apparatus for drying stone

before being treated with tar or with a bitu-

minous mixture.

Storm Water.—A term used to designate the

rain water falling on a road or flowing on to

it. It has the same signification as '' Sur-

face Water. ''

Street.—A term generally applied to a road in a

town to distinguish it from a road in the

country or the suburbs.

Street-orderly.—A scavenger.

Street-sweeper.—A machine for sweeping car-

riageways.

Streetway.—The oi>en space of a street.

Strength-crust.—A new term introduced to

designate the intermediate layer or course

of a caiTiageway between the bottoming or

foundation and the upper crust or top layer.

Strengthening.—A term sometimes employed to

denote much the same thing as
'

' resur-

facing."

Stretch.—Sometimes used to denote a certain

length or
'

' stretch " of a road.

Stretcher.—A brick or stone laid horizontally

with its length in the direction of the face of

the work.
Strewing.—Spreading by scattering. See also

'

' Spread " or '

' Sprinkle.
''

Striated.—Marked with slender parallel lines.

Stringy Bark.—The name of a hard wood from
Tasmania and New Zealand.

Strut.—To support with timber.

Stub.—To grub up bj' the roots.

Stuff.—Substance or matter. The word is often

carelessly used to describe indefinitely some
material used in road construction.

Sub-crust.—A new term used to designate the

lower layer of the carriageway construction

in the same sense as '' strength-crust.'

Super-crust.—Also a new term used to designate

the top layer or wearing surface.

Subgrade.—Also a new term used to designate

the lower layer of the carriageway constriic-

tion.

Subsidence.—The act of sinking or gradually

becoming lower.

Subsoil.—The under soil; the bed or stratum of

earth which lies immediately under the

surface soil.

Suburb.—From sub (near) and urbs (a city). An
outlying part of a city or town, but adjoin-

ing it.

Subway.—An underground way or passage.

Sullage.—Filthy water or sewage.

Superimpose.—To lay on on something else.

Supple.—Easily bent, pliable.

Surcharged Wall.—A retaining wall in which

the earth behind it is higher than the wall.

Surface-coating.—The top coating of metal or

other material laid on the surface of a car-

riageway.

Surface-crust.—The upper layer of a carriage-

way; also called the 'wearing surface," or
' wearing crust."

Surface Flints.—Sometimes called '' field flints,"

to distinguish them from " pit flints."

Surface-sealing.—The final operation of closing

and making waterproof the surface of a car-

riageway with a bituminous compound.

Surfacing.—A term used to designate all work
done in connection with the surface of a car-

riageway. Also sometimes used as a noun to

designate the top layer or wearing surface

of a carriageway.

Swan-neck.—A curved pipe fixed on a water

stand-post'.

Sward.—The same as 'turf.' but referring to

the surface only.

Syenite.— Comes under the trade name of
" Granite," as settled by the Engineering

Standards Committee.
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tJYNTHETic.—The quality of composition, or com-
bination

—

i.e., tlie unity of elements into a

compound.
^
Tableland.—A stretch of elevated flat land.

Sometimes called a "plateau."
Tail-board.—The movable back of a tipping-

cart or wagon.
Tail-drain.—The end drain of a series of drains

in a field which empties into a ditch.

Tailings.—A term applied to the broken stone

which does not pass through the largest

openings of a screen.

Tail-race.—The stream of water coming from a

mill after turning the wheel.

Tai!.—" A thick, dark-coloured viscous product

obtained by the destructive distillation of

coal, wood, peat, shale, &c."
Tarbetonite.—The trade name of a bituminous

compound.
Tarco.—The trade name of a bituminous com-

jjound.

Tar-coating.—One of the numerous terms used to

designate the operation of placing a thin coat

of tar or other bituminous mixture on the sur-

face of a carriageway.
Tar-dressing.—See " Tar-coating."
Tare.—The actual weight of goods after deducting

the weight of the vessel or vehicle in which
they are contained.

Tarite.—The trade name of a bituminous com-
position.

Tarlithic.—The trade name of a bituminous com-
pound.

Tarmac.—The trade name of slag specially pre-

pared with tar as a road metal.

Tarmite.—The trade name of a bituminous com-
pound.

Tauoomba.—The trade name of a bituminous com-
pound.

Tar-painting.—See "Tar-coating."
Tarpaulin.—Canvas well treated with tar to make

it waterproof.

Tarring.—See "Tar-coating."
Tar Slag.—See " Tarmac."
Tar-spraying.—See " Tar-coating."
Tar-spreading.—See " Tar-coating."
Tar-sprinkling.—See " Tar-ooating."
Tar-surfacing.—See " Tar-coating."
Tar-topping.—See " Tar-coating."
Tar-varnishing.—See " Tar-coating."
Tarvia.—The trade name of a bituminous com-

pound.
Tar-washing.—See " Tar-coating."
Temper.—" To mingle, mis or combine properly in

due proportion ; to compound or blend." The
word is applied to the treating of bituminous
compounds in order to obtain their proper con-

sistency.

Template.—A full-sized mould or pattern ; a frame
shaped to the contour or cross-section of the
finished surface of the carriageway.

Tenacious.—Tough; resisting efFoi-t to pull

asunder ; apt to adhere to another substance

;

adhesive.

Tensile.— Capable of being stretched.

Tessellated.—Small stones of different sizes and
colours laid as a "mosaic."

Texaco.—The trade name of a bituminous com-
pound.

Thermal.—Pertaining to heat.

Thoroughfaee.—A passage right through.
Tine.—The tooth of a scarifier.

Tipcart.—A cart that can be tilted or tipped with-
out unyoking the hoi-se.

Tissue.—The same as ' Fibre."

Toe.—The base of an embankment.
Tooled.—Faced so as to show the symmetrical

marks of the chisel or tool.

Toothing.—Bricks, stones, setts, &c., left project-

ing to give a bend for the continuation of the
work.

Torqued.—Anything twisted.

Torsion.—The act of twisting or unravelling.

Tortuous.—Twisted, winding.
Tough.—The quality of flexibility without brittle-

ness ; firm, strong, tenacious, resisting wear
or strains.

Trachyte.—.Comes under the trade name of
" Porphyry," as settled by the Engineering
Standards Committee.

Track.—" A beaten way or path." The term is

applied to the marks of wheels in a carriage-

way where the traffic has followed the same
line.

Tracking.—A term applied to designate traffic

which follows the same course, and conse-

quently foniis ruts. The term is also some-
times applied to the act of repairing the
tracks thus caused.

Traction Engine.—A steam locomotive engine
for dragging heavy loads on roads.

Traffic.—A term applied to the amount of user

of a road.
'

' Light trafiic
'

' has been held to

mean about 70 vehicles a day, including an
occasional traction engine or heavy motor;
" medium trafiic " from 70 to 250 vehicles,

including not more than 5 per cent of traction

engines or heavy motors; "heavy traffic,"

from 250 to 600 vehicles, of which 5 to 10 per
cent is traction engines or heavy motors

;

very heavy traffic
'

' exceeds this.

Traffic-duty.—A term sometimes used to desig-

nate the amount of traffic which a carriage-

way has to carry successfully.

Trafficway.—A tei-m sometimes employed to

designate the carriageway.

Trailer.—A vehicle attached to the rear of a

traction engine or heavy motor.
Travelled.—A word sometimes used to designate

a road in which there is traffic ; a " heavily

travelled road," for instance, denotes a road
with a large amount of traffic.

Traverse.—Method of making a rough survey.

Trench.—A long, narrow cut or ditch.

Trestle.—A movable prop or frame.

Tbinidite.—The trade name of a bituminous filler,

&c.

Trivet.—A three-legged stand.

Trunk Roads.—Sometimes called main trunk
roads. A term applied to roads leading from
one great centre to another.

Tubbing.—The lining of a well or shaft.

Tuff.—Comes under the trade name of ''Grit,"

as settled by the Engineering Standards Com-
mittee.

Tumbrel.—A description of tipping cart.

Turbid.—A term applied to a thick, cloudy
liquor.

Turf.—The surface of a sward of grass land;
plural " turves."

Turgid.—Distended, bloated.

Tussock.—A clump or tuft of grass.

Tynes.—See " Tines."

Tyre.—The band of iron or rubber covering the
circumference of a wheel.

Ugite.—The trade name of a bituminous com-
pound.

Undulating.—Having an outline or profile

resembling a series of waves.

Uneven.—Not level ; rough, rugged.

UpKEEP.-^Maintenance.

Vacuity.—Space unfilled or unoccupied.

Vacuous.—Empty, unfilled.

Vacuum.—Empty space; a void.

Valley.—A surface depression surrounded by
hills or mountains.

Van.—A term usually applied to a vehicle used

by tradesmen for carrying goods.

Verdure.—Freshness or greenness.

D*
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Verge.—" The extreme side or edge of anything "
;

margin, bi-ink. Usually applied to the grass

edge of a carriageway.

ViAGRAPH.—An instrument for measui-iug the in-

equalities of a caiTiageway surface.

Vibrate.—To swing or oscillate.

Viscid.—Having a glutinous, semi-fluid, sticky con-

sistency.

Vi.scosiTY.—Glutinous, tenacious, sticky.

Viscous.—Glutinous, clammy, sticky, adhesive,

tenacious, tacky.

Vista.—A view or prospect seen through an avenue.
Vitreous.—Appertaining to glass; glassy; consist-

ing of glass or akin thereto.

Vitrify.—To convert into glass.

A^'iTRioL.—Sulphuric acid, &c.

Voids.—See " Interstices."

Volatile .—Evapara tiug quickly

.

Volatilise.—To cause to evaporate.

VoussoiR.—The stones forming the arch.

Vulcanite.—A chemically hardened i-ubber; some-
times also called "ebonite."

Vulcanol Pavemeistt.—The trade name of an arti-

ficial paving tile or brick.

Wagon.—Or " Waggon." A four-wheeled vehicle

for the transport of heavy goods.

Wain.—A kind of wagon for the transport of hay.

Warp.—To turn, twist or shrink.

AVahrenite.—The trade name of a bituminous mix-
ture.

Wastage.—A term sometimes used to designate

deterioration or weaa*.

AVater-bound.—A term now applied to carriage-

ways constructed with broken metal, gravel

binding and water to distinguish them from
the roads made under the modem method of

bitimiinous-bound carriageway construction.

Water-channel.—A term sometimes applied to the
channel at the side of a carriageway. See
" Channel."

Water-consolidated.—See " Water-bound."
Watercourse.—A channel or canal made for the

conveyance of water.

Water-gas Tar.—See " Oil-tar."

Waterproofing.—"The act of rendering imper-
vious to water"; sometimes applied to the
application of a " se^al coat " to the surface of

a carriageway.

Watershed.—The area from which rain water is

gathered, or from which it flows in a particular
direction.

Water-table.—See " Channel."
Wavy.—Or " Wavey." " Showing waves or undu-

lations.
'

' Applied to the surface of a camage-
way which has this defect. Many theories have
been suggested to account for these waves.

Way.—" A place for passing; a path, route, road,
street or passage of any kind."

Wayleave.—A right of way or easement.
Waypost.—An old tenn for a signpost.

Wayside.—The border or edge of a road.
Wear.—The act of wearing; diminution by fric-

tion, use, time, &c. (The wear of a road must
not be confused with " deformation.")

Wearing Crust.—A term now sometimes applied
to the upj>er layer of a carriageway which is

exposed to the action of the traffic.

Wearing Surface.—See " Weai-ing crust."
Weep-holes.—Holes left in a retaining wall to pre-

vent water accumulating behind it.

Westrumite.—The trade name of a dust palliative.
AViiALLEY Mi.xER.—The trade name of a "mixer."
Wheelers.—A term applied to stone blocks laid

parallel to the kerb in a street to take the
wheels of heavy traffic.

Wheelway.—A tenn sometimes used to designate
the carriageway.

TOWN PLANNING DIFFICULTIES.

Special Roads for Motors. — A .-special road for
motor traffic, 80 ft. in width, is to be constructed
between Diisseldorf and Dortmund.

COUNCILS AND LANDOWNERS.

Dealing with town planning matters in his latest

annual report, Mr. C. F. Wibe, m.inst.c.e., the city

engineer and surveyor, mentions that a considerable

amount of work has been done in Sheffield in that

connection during the past twelve months. The
committee concerned have decided to town plan

further areas, and two additional assistants have
been appointed to deal with the increased work. The
total area of to\vn planning schemes at present in

hand is nearly 6,fXK) acres, and the negotiations,

posting up of ordnance sheets, planning, laying out,

estimating, and so forth, in connection with these

areas involve considerable labour and a large stafi.

The hilly nature of the sites, and the great difference

in level make the question of the planning of roads
a difficult one. " The tovi'n jjlanning of a city with
contours like Sheffield," Mr. Wike points out, " is

a very different matter to that of some cities and
towns in England which are practically flat."

The service of the Various notices and the pie-

paration of the plans to comply with the regulations
of the Local Government Board also occupy a great

amount of time, and in regard to this the city engi-

neer remarks: "It is generally considered by those

engaged on town jjlanning schemes that some modi-
fication in procedure, especially in the earlier stages

of town planning, is advisable, and it might be
advantageous to curtail the niunber of notices to be
served, and the plans and particulars to be pre-

pared."
Continuing, he says; "It has been suggested in

Sheffield and elsewliere that notice might be given
l)y advertisement, but it is doubtful if the Local
Government Board wotild accept anything but per-

sonal service. The prolonged negotiations with
landowners with a view to coming to an agreement
respecting the laying-out of the different estates con-
stitute one of the chief obstacles to progress. Con-
ferences have been held and lengthy negotiations
have taken place, and although in almost every case
the main features of the schemes have been agreed
upon, considerable time has necessarily been spent
in altering the corporation's scheme to meet, so far

as possible, the counter proposals of the owners.
" The advantage of possessing legislative powers

will be at once realised when it is stated that where
several small estates adjoin each other there is

nothing to prevent an owner laying out his estate irre-

spective of any other owner. In Sheffield this has re-

sulted in many cases in the formation ofnumerous cu/s-

de-sac, which by a little rearrangement on a give-and-
take principle might have become good through
roads. In some instances, especially in the case of

large landowners, the estates have been laid out on
very satisfactory lines. In future, where land which
is to be developed is included in a town planning
sclieme approved by the Local Government Board,
the lines of all main and secondary roads will be
laid down by the corporation and set out on a plan,
to which the owners will be asked to adhere. It

should be stated that before a scheme is submitted
to the Local Government Board in any form, the
owners, or their representatives, are informed as
to what the city council's proposals are, and asked
to co-operate in making the town planning schemes
a success.

Royal Institute of British Architects.—The Science
Committee of the Royal Institute of British Archi-
tects have imder consideration the subjects of:

(1) The construction of belfries; (2) the effect of

vibration on buildtngs. In view of the increasing
use of heavy road traffic and machinery, and their
injurious effect on buildings, the committee are de-
sirous of collecting useful data and information,
with a view to the issue of a guiding memorandiuu
on the subject. Members and licentiates of the
Royal Institute are invited to forward any par-
ticulars or statistics, (a) As to tlie measured swing
of brick, stone, and timber belfries, tall chimneys,
or similar erections

;
(b) as to the amount and ex-

tent of vibration in buildings ; (c) as to any pre-
cautions taken to deaden or minimise the eSect of
such vibrations or oscillations. Particulars, draw-
ings, or statistics would be greatly appreciated, and
should be forwarded as early as possible to the hon.
secretary of the Science Committee, Royal Institute
of British Architects, 9 Conduit-street, London, W.



November 14, 1913. AND COUNTY ENGINEER. 731

The Need for Standardisation in Drainage Detaiis.

By ARTHUR PALMER, p.a.s.i., m.r.san.i.

The object of this paper is to put forward a series

of queries in the sincere hope of encouraging a

good and breezy discussion from which helpful

notes can be obtained and new ideas formed. Such
object, however, is by no means original, for in

the interests of this institution Mr. Henry C. Adams
has always been a great advocate of merely advanc-
ing a thought or phrase upon practical or technical

points for the purpose of discussion, even without
a written paper at all.

The following notes are dealt with under two
headings—viz. :

—

(a) Details affecting the sewer side, or that of the

municipal authority.

(6) Details affecting the drainage side, or that of

the private owner, with the assumption that the
work has teen carried out to the authority's

approval.

SEWKE CONNECTIONS.

The first question to which your attention is

drawn is that of the actual connection to the sewer
from the intercepting chamber.
These connections invariably run direct from

private properties at right angles to the sewer, and
in many districts the concrete beds to such connec-
tions are omitted. In contrast to this, in every
minor drain of the private owner, connecting with
his major or main trunk drain, "leads" or very easy
bends are enforced, and in many districts under
London County Council Model by-laws, or the Public
Health Acts, 6 in. of Portland cement concrete has
to be provided. Evidence of consistency would
appear to be lacking, but the writer's opinion in

eaddle. which, . . .

writer's view, nhould
be avoided.

iwacfronwwB^aj^

Correct methods.

With oblique saddle-pipes or junction-blocks, \
or i circle-pipe bends could be used to great advant-
age. Quarter-lJends and knuckles ahould beavoided
in all cases. Should the sewer be a stoneware pipe,

a new " Y" junction, with special insertion-piece
is preferable.

^iivix^

Fig " A " Illustrates a sewer-entry from actual practice, and Fig. *' B " the

advantage which could have been obtained by keeping intercepting-chamber

deeper and further back.

Sewer Entry Details.

(No. 1*.)

the matter, particularly as the cost of such connec-

tions is borne by the owner, is that the whole (drains

and connection)' should be dealt with similarly and
under by-law standard in every respect.

Kough sketch diagrams (No. 1a) illustrate the

writer's views of correct methods for proper " leads
"

to the sewer, laid to even falls throughout, right-

angled connections only being allowed where man-
holes exist in the road to receive them. One of the

many incorrect methods is also shown from actual

* Paper read at the annual general meeting of the Insti-

tution of Mnnicipal Eneineers on Friday laat.

practice, although it would be unfair to mention
the disitrict from which it has been taken.

Further points for discussion, also illustrated

—

(1) A minimum depth (where possible) for connec-
tion at back of path of, say, 5 ft. or 6 ft., in order

to allow of gas, water, and other mains above, and
to prevent the interlacing of sewer connection with
other mains, as shown on section. (2) Correct^sized

oblique "saddle" junctions, with careful cutting or

special insertion .pieces, should be standardised and
their use insisted upon, since in many cases the

right-angled saddle, owing to bad joints and much
cement work, is a weak spot for blockages in small
pipe sewers which the interceptor has probably been
unduly credited with in clause No. 4 of the "r.ocal

Government Board Committee's report.

intercepting traps and chambers.

The second query is that of our old and much-
debated friend the "Interceptor," and apologies are

due to this meeting for once again introducing it;

liut, so far, beyond sundry opinions of a most varied

nature regarding its use or otherwise, there appears
to be very little on record as to definite decision or

action, and, so far as the writer knows, since the

Local Government Board's Committee report on the

question, the interceptor has neither been condemned
nor substituted, and is therefore still in force, the

by-laws which recognise them being considerable in

number. The writer purposely places this under Section

(a), since he feels that with standardisation access

and constructional rights should be given to the

local governing authority, owing to the great affinity

between the intercepting chamber and the sewer,

also to the time, fast approaching, when the needs of

the future will require deeper consideration, and the

statistics of chemical analysis of liquids flowing

into sewers will require greater accuracy of

location.

As pointed out by Mr. Percy Bftlnois in his paper
read before the Royal Sanitary Institute in Novem-
ber last, " Either a greater flush should be used or

a newly-designed interceptor should be put upon the

market, inasmuch as the greatest blow dealt at the

trap by the Local Government Board's report was
that it has become a frequent cause of blockage.

&c." So far only an intimation of a new patent
by Mr. Shone has reached us by means of one of the

contract papers, and the appliance might be too

costly for general use. In a paper written, but not

read, entitled "The Defence of the Intercepting

Trap," the writer upholds its continued use option-

ally on the part of the owner in districts where cir-

cumstances perirtit, or enforced by the local authori-

ties through the advisory powers of their engineer

where circumstances are otherwise. In the latter case a

"regulation or universal" trap should be used, with

special by-laws relating both to it and to the con-

struction of the intercepting chamber, although,

whether the interceptor was used or not, the chamber,
as access to the connection and the sewer, should

be insisted upon for reasons before stated.

It will therefore be seen that the writer's view is

that reform in standardisation or uniformity is the

essential need of the present day, and this we as an
institution should strive to obtain as an advance upon
the present varied views of even neighbouring

boroughs and authorities. In the writer's district, the

area of which is about 3,855 acres, and the population

about 115,000, there have been surprisingly few inter-

ceptor stoppages during the past ten years, and this

good record is very much due to the selection and en-

forcing of truly good-shaped interceptors, with roomy
and adequatel}' designed chambers.
Submitted are sketch designs explanatory of the

theories set forth, and a full discussion is awaited;

but the writer's design for the " Regulation Inter-

ceptor " is of the " reverse reducer " form, after

Doulton's Fig. 65 style, but of their Fig. 46 pattern

for easy access (which, unfortunately, is not stocked

on the "reverse reducer" principle). For every 4-in.

and 6-in. private main drain there should be a 6-in.

diameter sewer connection, and for 9-in. and 12-in.

drains a 12-in. connection with special "reducing"
channel pipes for the larger drains as necessary.

Slight increase of cost may be urged against such
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system, but there would be a greater tendency to use

smaller and more self-cleansing drains than there has

been heretofore, and considerable expense would, in

the end, be saved.

A further point is not to have too deep a seal in the

trap, but an easy-going design, and I specially advo-

Fig. 1.

lUnstratuiR the principle for increased size of intercepting chamber
" e angle of 150 deg. reasonable for clearing and access purposes.

Fig. 2. Fig. 3.

Fig. 2 illustrates a manhole from actual practice, and Fig. 5 the method 11 1

author would have adopted ij^uilding the same manhole, obtaining an an t

of less resistance when usmape rods for clearing purposes.

Interceptor Chamber Details.
(Nc. 2A.)

cate no perpendicular drop being made at the mouth,
which is so usual in most traps. Such drops, to my
mind, impede the flow considerably, and rob one of at

least 2 in. "play" in the fall, whereas the fall to the

central channel pipes of the chamber could be tept
greater to increase the velocity sufficient to clear the

"hat and coat" book for flannels and similar causes

of trouble. I further maintain that the stopper should

be chained, provided with a patent joint, and made of

cast glass, and sufficiently small in diameter to pass

through the trap should it manage, through any un-
foreseen reason, to fall into its mouth. The idea of the

cast glass is that in case of resistance to releasing

the cap or stopper by the chain (perhaps when the

chamber is full) it could be smashed from the surface

level above and easily renewed.
The intercepting chamber itself should be at least

3ft. 6 in. by 2ft. Bin. (increased according to height,

as shown), allowing fair room for a man to perform
necessary cleaning and general inspection. The cover

to the chamber should be at least 2ft. by 2ft. 6 in.,

and placed at the opposite end to the trap, allowing
the best obtuse angle for reaching the trap direct from
above, a point frequently overlooked in many districts.

The fresh-air inlet should be placed fairly high, and
well out of danger should it act as an "outlet"
creating a nuisance, which is contention No. 2 of the

Local Government Board's Report, and the chamber
side of the inlet should be constructed low down, as

near the channel pipe as possible. Where the inter-

cepting trap is not used, the writer suggests an open
chute as shown.
Appended is a list of advantages claimed for the

suggested " Regulation Trap," with illustrations of

both chamber and trap, but the writer does in no way
pretend to have solved the whole difficulties raised

against the interceptor, nor does he wish it to be
understood that he is wholly and solely a believer in

the trap in all circumstances. Upon this point much
has been said in the past, and trial practice and
gradual improvement would seem to provide far more
useful data than all the chemical and bacteriological

theory on which so much of the Local Government
Committee's report seems to have been based.

advantages claimed for the " REGULATION TRAP."

(1) No sharp bend or drop at D, as is usual in most
intercepting traps, but a very easy bend direct from a

sharp fall in the channel pipes giving all soil and
matter greater impetus on entry to the trap to reach
the sewer side direct.

(2) No stoppage of trap possible, since its shape in-

creases in diameter and area from house drain side to

sewer side ; therefore, whatever has cleared the house
drain must clear the trap.

(3) Easy access from mouth of trap to at least three
parts through for cleansing and clearing purposes.
Owing to either a deep seal or drop in most traps (or

even both in some) a half-way access only is possible.

(4) Cast-glass stopper chained so that if it be blown
out by any sewer-gas pressure, it cannot fall into the
mouth of the trap, and even if stoppage should exist

and the chamber become filled, the stopper could

/
/¥ioPO/fr/0A/s ty/r/f or/Yc/^ iS/zsJ/>//v3.

Longitudinal section of^trap.^

Suggested "Regulation" Trap.

trap entirely of its contents. Another point to watch
is the first joint between trap and sewer connection,

which is almost unapproachable and very difficult to

make. It should therefore be a good patent joint of

some sort. Very often it is found that a piece of rough
cement is left at the invert here, becoming an excellent

lie easilj' smashed from above the manhole. The
.^topper is also small enough to pass through the trap.

(5) A patent adjustable joint at C. where, in the
ordinary way, joints are most imperfectly made, owing
to their inaccessibility, and become hence a frequent
source of stoppage.
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<fi) Tlie overthrow of the recent contentions of the
Local Government Board's Committee against tlie in-

terceptor—viz., " tliat of lilockage, with other minor
accompanying defects."

MOTOR .SPIRIT IN SEWERS.

This undoubtedly i? a difficulty of a grave nature,
wliieh is facing every en'_'ineer and drainage expert.

The deadly inflammability of the spirit calls for ira-

niediats action, for at all costs it must be kept from
entering sewers. The following cases speak for

themselves. The first wa.s reported in 1912, and we
then have one reported as recently as August last.

The reports run :
" The serious danger of throwing

even a cupful of petrol down the sewers, already
pointed out by our daily papers, is emphasised by the
Lancet to-day. It has been calculated that 1 gallon of

petrol, if vaporised into air, will produce something
like 50 cub. yds. of explosive mixture. A medium-
sized sewer, running half full, would only require 1

galloa of petrol to produce suflicient vapour to blow

Illnstra'ion "f fni-L-..-t-,-n, ;i,

otje iisefl adtlitinniilly rn tlitj t

reduced or enlarged aeuordiiig

Sankey's or Doulton's
deep seal pot giilly.

Brick or concrete giilly with stoneware bends.

Illagtration.s of methods adopted in various districts for minor garages, but,
as will be seen, both (and all i aim at deeii seals and large areas conwetent
with the London County Council's suggestion.

Petroleum Interception : Systems Generally
Adopted.

up some 50 yds. of sewer. Serious loss of life has
occurred owing to this objectionable practice, and
private house holders are warned against it."

"Thirty men, working at Kilburn, in a tunnel 90ft.

deep, forming part of the Bakerloo extension of the

North-Western Railway, were partly overcome yester-

day owing, it is stated, to the smell and fumes of a

petrol motor engine, and work was suspended on a

section late last night. The engine was used for the

first time one day last week in place of pit ponies,

and several men had to leave their work. It was
used again j-esterday witli a different kind of oil. The
men began to show signs of giddiness, and about a
dozen had to leave the tunnel. Several reeled like

drunken men, and others were so affected that they
had to be led or half carried to the shaft. The engine
was stopped, but a sort of after-damp remained, and
last night about thirteen men were forced to give up
their work. One was brought up unconscious."

It is believed by the writer to be authentic that at

one time the specific gravity of motor spirit was much
lighter than that of water ; hence the theory advanced
even by the London County Council in 1907 (to which
many engineers gave credence) that, if large and deep-
sealed gullies (illustrated) were provided, the oil or
spirit would float and evaporate from the surface.
Such is, however, now disbelieved, or at least

doubted, since the specific gravity of the spirit is

said to be the same, or almost the same, as that of

water. This means that mixing is actually taking
place between the two liquids; hence our special
gully system, deep seal or not, becomes useless.

The question for the municipal engineer is : Should
garages be drained at all ? If not, what is to become
of the washings when cleaning cars, considering (so

we are told) that one man takes nearly three hours
to hose and clean a fairly large car down, leaving out
of the question 'buses, motor vans, lorries and other
large commercial vehicles ? It is hoped that discussion
will ensue upon these remarks, and it is to be noted
that in one of our Metropolitan districts the old soak-

away system has been reverted to in motor garage
drainage, although it is doubtful whether such system
is not

—

(1) Bad in principle, out of date, not permitted by
any of the Public Health Acts, and against the intent
and meaning of the London County Council Model
By-laws for area drainage, sanctioned by the Local
Government Board, Jtme, 1901.

(2) Bad both for foundations constructionally, and
dampness from health standpoint, owing to concentra-
tion of many gallons of water in one spot.

(.3) Bad owing to the connection being liable to future
inadvertant misuse for soil drains.
For the moment, however, even admitting the soak-

away to be a means out of the difficulty, what would
be the best course in clay or such soils where soak-
aways are quite out of the question ?

The writer, however, feels that the municipal engi-
neer is amply supported by both Public Health and
Metropolis Management Acts in the prevention of
dangerous fluids from entering sewers, even to the
extent of not allowing drain connections from motor
garages at all, and that if they are allowed he should
have the legal right to control its point of entry.
Illustrations are given from practice of motor spirit
interceptors in different districts.

HOUSE drainage DETAILS.

Under this heading the writer intends to deal
generally, and not so much upon the relative merits
or otherwise of various sanitary fittings of which
so many are on the market.
Fittings of good shape, quality, and guaranteed

durability can be obtained from most of the leading
firms, but my quarrel is with the great diversity of
opinion existing between sanitary inspectors, engi-
neers and others, to which I have already referred.
Instead of broad, general principles throughout the

House Drainage Details.

Metropolis (and outside for that matter), there is at
present a terrible mixture. Again, speaking gene-
rally, when the London in.spector issues his notice
of drainage defect and requires a redrainage, he has
apparently no power to open up further trench works
in order to obtain a better system, or if he has the
power he seldom uses it. He simply relays perhaps
with Portland cement joints instead of clay, and with
stoneware pipes instead of earthenware ; but if the
old system is found to be of a most curly-whirly,
serpentine type, down goes his redrainage after the
same order and pattern, with but very little im-
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provement. The writer illustrates instances of this,

and could refer to many others in more than one
district, but surely it is time that junctions (other

than those upon the main trunks where they can
be got at) were done away with; that our pipes

(other than those received by manholes) all had one
direction only, and that towards the flow ; and that

the horrible ramps and different falls between sec-

tions and the old-fashioned bends of large radius

made with straight pipes were done away with.

As recently as 1904 the writer can record a redrain-

age of 400 ft. with two clearing eyes only and no
other access whatever to traps or junctions. Such
methods are, to the writer's mind, quite out of date.

The aim should be to get the soil and drainage from
premises to the sewer by the shortest possible route
and with as few bends as possible, and with the
provision of ample access.

The meeting will, I think, realise the need for

standardisation in such matters. For instance, well
understood although it may be that under the
Dairies, Cowsheds and Milkshops Orders, 1855 and
13S6, dairies shotdd be drained from an outside
gully, some inspectors chose to include stables
under this category ; while the writer has known
gullies to be built and rebuilt within. Again, in the
Model by-laws of the London County Council a
water-closet should be efficiently lighted and venti-
lated by a window of at least 2 ft. area, and addi-
tionally assisted by constant means of ventilation
(such as that afforded by an air-brick), and if the
water-closet be entered internally it must be vid a
ventilated lobby or landing, and not vid a
living room, workshop, or other habitable apart-
ment. In practice, however, the air-bricks are oft^

times wholly omitted by some inspectors (relying
upon the opening top and bottom of door) and by
others insisted upon. The windows are often very
large and not applicable to a reasonable or proper
opening (at any rate while in use), which could be
obtained by the fixing of non-fastened, pivot-hung
sashes, hung slightly out of centre, or by double-
hung sashes m which the meeting rails were kept
apart by means of blocks.
Theie is little need to burden the meeting further

with such details, but there is still the debatable
question of combined drainage, and the extent to
which such systems should be allowed owing to the
spread of disease through vitiated soil from one
house drain to another. Some authorities allow
interception for every four houses, others more or
less.

The writer's hope is that after open discussion
consideration may be given to the formation of a
standardisation committee for drainage by the insti-
tution. He feels that if an ideal is set up by means
of a code of rules or regulations (dealing with the
work which the regulated by-laws do not touch
upon), some effective good would have been accom-
plished, even if acted or looked upon as a guide
only.

SURVEYORS' INSTITUTION BENEVOLENT FUND.

PRESIDENT'S APPEAL.

In the course of his presidential address to the
Surveyors' Institution on Monday evening last. Mr.
W. Edward Woolley made an earnest appeal on
behalf of the Benevolent Fund of that body. The
list of subscribers to the fund, he regretted to say,
did not grow proportionately with the increasing
membership of the institution and with the appli-
cations which came before them. The secretary
would be pleased to send particulars to all w^ho
asked for them, and from these it would be seen
that the annual subscriptions last year amount«d
to only £230, and the interest on invested funds,
out of which the eight annuities were paid, to £290.
That, said Mr. Woolley, was insufl5cient to do

credit to their great membership, and he should
feel that his year of ofiBce as president of the insti-
tution and chairman of the fund had not been
wasted if he could interest a greater number in the
work; if he could attract the half-crown and five-
shilling subscription of the young surveyor as well
as the guinea of the senior; and if he could see
their fund on the way to being able to grant a
greater number of annuities, and having larger
funds at its disposal for the relief of immediate
distress.

HOUSING IN RURAL DISTRICTS.

By W. Edward Woolley,
President of the Surveyors' Institution.*

The housing question is greatly complicated by the
large increase in the cost of materials and labour
which has taken place during the past generation.
Apart altogether from the value of the land, most sur-
veyors will, I think, bear me out in saying that a
pair of five-roomed cottages, with fencing, water
supply and conveniences, cannot be built now for less

than £400, and would have to be let at from 3s. 6d.

to 4s. a week each in order to secure even 4 per cent
on the capital expended. Clearly, then, except so far

as they are a necessary part of the equipment of a
farm or estate, there is little inducement to choose the
erection of cottages in rural districts as a direct form
of investment.
But the subject is too wide a one for me to attempt

to follow through its many ramifications in the time
at my disposal, and I therefore venture to submit the
following broad principles for your consideration:—

•

(1) Housing in rural districts should primarily be a
matter for the landowner, on whom might be imposed
the duty of providing, at his own cost, a sufficiency

of houses to accommodate the labourers and others
regularly employed on his estate. A similar responsi-
bility should be placed in such districts upon railway
companies, county councils, and other similar em-
ployers of labour.

(2) If there is a demand for houses beyond the above
the landowner, if willing to provide them, should have
facilities afforded him for obtaining the use of cheap
money. In such cases proper conditions as to the
maximum rents to be charged and the extent of the
gardens should be enforced.

(3) As the provision of garden ground does some-
thing to overcome the difficulty of obtaining an
adequate return on the cost of building, labourers'
cottages, provided by such means, should have from
J to i acre of land either adjoining or near to.

(4) Although, even with the advantage of cheap
money, the standard of rents in rural districts would
seldom permit the erection of cottages to be remunera-
tive, I believe that landowners would usually be found
willing to meet any demand which might exist; and,
indeed, they are in a better position to do so as they
have the less need to consider the value or cost of

the sites. Should, however, they object to do more
than provide the accommodation necessary for their

own and tlieir tenants' employees, the duty of pro-

viding the extra accommodation needed should be
thrown upon the local authority.

(5) In such cases some inexpensive method should
be devised for enabling the local authority to obtain
the sites required, if necessary, by compulsion; and
I would go so far as to say that, a site for a house
being a first necessity for man, it is the duty of an
owner, where all the land available belongs to one
person, to provide sites at the lowest possible cost.

If, therefore, apart from such demand, the value of

the land would be merely agricultural value, the price
paid should be little in excess of that value, plus
damage, if any, by severance, &c. But the influence

of our profession could do much to obviate the need
for any compulsion, and I hope it may be uniformly
opposed to the short-sighted policy of placing difficul-

ties in the way of providing sites for houses wherever
required. Sites for such a national purpose should
be readily available in every village in Great Britain
on a demand arising.

(6) A lessening of the cost of erection being of vital

importance, something should be done to standardise
doors, window-frames, staircases, and other timbers
and fittings. This would enable them to be turned
out at a cheap rate without destroying individuality

of elevation and design.

(7) An appeal should be permitted to the Local
Government Board when the erection of houses is re-

stricted by unsuitable by-laws.

(8) A consolidation of the existing Housing Acta
should be made a part of any new legislation.

Motor Wagons and Upkeep of Roads.—" Z'.nce the
introduction of heavy motor wagons the Lancashire
County Council's expenditure on main roads has in-

cr'eased £30,000 per annum." said Mr. W. H. Schofield,

the county surveyor, on Saturday at Ormskirk
Sessions.

* Extract from preaidential address delivered on Monday
evening last.
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Institution of IVIunicipal Engineers.
FIFTH ANNUAL GENERAL MEETING IN LONDON.

The annual general meeting of the Institution of

Municipal Engineers was held on Friday last in the

Council Chamber, Southampton-row. The attendance

included Messrs. Horace Boot, m.i.e.e., m.i.mech.e.,

consulting engineer to the Tunbridge Wells Cor-

poration electricity works (president), FrankLatham,
M.INST. C.E.I. , F.S.E., borough engineer and surveyor,

P«nzance (retiring president), A. Ernest Prescott

(past-president), Henry C. Adams, W. Finch, A. R.

Bleazard (vice-presidents), T. Mundy (hon. trea-

surer), Frank Cutler (Deptford), Louis Carr (Kuislip-

Northwood), S. K. Drake (Leatherhead), E. W.
Veale (Farnham), J. Lewis (Yiewsley), E. Whitwell
(Abersychan), A. J. Elson (Penge), F. E. Ennals
(Billerieay), Artliur Palmer (Greenwich), W. H.
Scott (Chorley Wood), A. W. Nye (Shoreham),

C. Turton (East Grinst^ad), J. Robinson (Darling-

ton), H. C. H. Shenton (London), members, and
B. Wyand (secretary of the institution), together

with many visitors.

The retiring president occupied the chair, and,

scrutineers of the ballot having been appointed, the

minutes of the last annual general meeting were read

and signed as correct.

The President, in opening, said that during the

last year several matters of considerable importance
had been taken in hand. Among these was the ques-

tion of superannuation and security of tenure, which
had been followed with considerable interest and en-

thusiasm by the institution. He was very pleased

indeed to be able to say that the subject of a

mutual defence fund now came before this annual
meeting for approval. They would recollect that at

the meeting held at Gloucester in the early part of the

year he had the honour of reading a paper on the sub-

ject, following on the lines somewhat of those pre-

sented at the last annual meeting by Mr. Winter Gray.
The members were very enthiisiastic, and passed a

resolution asking the council to take immediate action.

After that he attended a meeting at Exeter, where a

similar resolution was passed, and he had some very
pleasant correspondence from places where meetings
were held which he was unable to attend. It appeared
to him that the members were very anxious that the

Mutual Aid and Defence Fund should be put into

actual being, and enforced by the by-laws. That had
been evident right up to a month or two ago, when he
attended the Manchester and Salford meeting. He
hoped the resolution would now be unanimously
I)assed, and that the other matters which had come
before the council would receive their hearty approval.

With respect to the balance sheet, Mr. Mundy had
.shown himself to be a most able treasurer. He took
office rather reluctantly, but they felt sure he would
iiive the finances his very careful attention. They
knew that if his careful attention was assured the
work would be successfully carried to completion, and
they now saw that this view had been fulfilled by the

excellent balance-sheet he had produced.
The annual report of council, which was in the

following terms, was taken as read:—

ANNUAL REPORT AND BALANCE SHEET.

The council beg to report as follows;—
BOLL OF THE INSTITUTION.

At June 30, 1912, the roll of the institution was
882, consisting of 712 members, 94 associate-members
and 76 students. At June 30, 1913, the roll was 915,

consisting of 728 members, 120 associate-members and
67 students. During the year 44 members, 26 associate-

members and 13 students were elected, and 9 associate-

members were transferred to membership, and 11

students to associate-membership and 1 to member-
ship. The losses resulting from death, resignation
and erasure by change of appointment and other cir-

cumstances amount to 38 members, 2 associate-mem-
bers and 10 students. The gross gain in membership
during the year was 83, and after deducting the above
losses the nett gain is 33.

FINANCES.

The accounts of the institution have been audited,
as on the last occasion, by Messrs. Leake & Co.,

chartered accountants, and the balance-sheet and in-

come and expenditure account are herewith presented.

The council are pleased to be able to show again an
excess of income over expenditure on the year's work-
ing amounting, in this instance, to £121 lis. 3d., and
making an accumulated balance of £355 19s., notwith-
standing that during tlie year £150 has been laid aside
as a provision against " irrecoverables." The excess
of income over expenditure is therefore £74 2s. lOd.

more than last year.

MEETINGS.

Four general meetings, ten council meetings and
thirty-four district meetings were held during the
financial year. There were also seven meetings of

tlie Finance Committee, one of the Examination Board
and eight of the Special Purposes Committee. The
general meetings were held in London ; the district

meetings at Peterborough, Keswick, Clitheroe,Chest«r-
le-Street, Newcastle(5), Manchester (5), Godmanchester,
Harrogate, Gloucester, Exeter, Woolwich, Wallsend-
on-Tyne, Rochester, Salford and Wellington. One
council meeting was held at Newcastle and another
atSalford. All the other meetingswere held in London.

DISTRICT COMMITTEES.

As foreshadowed in the last report of the council,

the North and South portions of Wales have been
temporarily affiliated to the Western and North-
western Districts respectively, while the Yorkshire
District has become absorbed by the Northern and
North-Western Districts.

EXAMINATIONS.

The second examination of the institution was held
in London on May 16th and 17th. The examiners
were Prof. Henry Adams and Mr. Ernest R. Matthews.
The result was that one candidate was certificated in
Highways, Bridges and Tramway Track Construction,
and two satisfied the examiners in the General Paper.

LIST OF MEMBERS.

A new list of members, with names arranged both
alphabetically and topographically, was issued imme-
diately after the last annual meeting, and a copy for-

warded to all upon the roll of the institution.

INTERNATIONAL ROAD CONGRESS, 1913.

The institution was formally represented at the
International Road Congress, 1913, by the president,
Mr. Frank Latham, an hon. vice-president of the con-

gress, and Messrs. Henry J. Farmer, A. E. Prescott
and E. A. Stickland. Many members of the institu-

tion attended in their official capacity, and much use
was made of the institution rooms during the week,
when informal discussions on the proceedings of the
congress took place.

ENGINEERING STANDARDS COMMITTEE.

The Sectional Committee on Road Material of the
Engineering Standards Committee, on which Mr. A. E.
Prescott represented the institution, has made good
progress during the year, and "The British Standard
Specification for Sizes of Broken Stone and Chippings,"
with an appendix, "The Nomenclature of Road Stones,"
has been issued. Copies may be obtained at the offices

of the committee, 28 Victoria-street, Westminster, at

3s. nett.

LOADS ON HIGHWAY BRIDGES.

The Joint Committee of the Concrete Institute and
the members of the Municipal Engineering Committee,
the delegates of the institution to which are Messrs.
Henry C. Adams, A. E. Prescott and H. C. H. Shenton,
have held several meetings during the year, and it is

probable that their report will be issued within a very
short time.

PREMIUMS FOR PAPERS.

The premiums for the year 1912-13 for papers read
before meetings of the institution have been awarded
as follows; President's Premium (presented by Mr.
Frank Latham) to Mr. R. J. McKenn for his paper
"Sewage Treatment"; Institution Premium to Mr.
John Robinson for his paper " Mechanical Haulage."
Owing to the excellence of many of the other papers

presented, the president and Mr. Horace Boot, the

president-elect, have kindly given two further pre-

miums of two guineas each, and these have been
awarded to Mr. Frederick W. Piatt for his paper
" The Modernising of Building By-laws," and Mr.
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H. O. H. Shenton for his paper " The Local Govern-
ment Keport on the Intercepting Trap."

"ideas" competition.

.\ member, who vvislies his anonymity preserved,
offered tlie sum of £2 2s. as a premium for tlie best
suirgestions, not exceeding twelve, of a practical and
original nature for the advancement of the institution

and of the profession generally. A number of sugges-
tions of more or less value was received, and the pre-

mium was awarded to Mr. H. McCarter.

PROVINCIAL COUNCIL MEETINGS.

Tlie suggestion as to provincial council meetings lias

been put into effect during tlie year, meetings being
held at Newcastle and Salford. The arrangement has
worked with perfect smoothness, and a good attend-
ance has been recorded upon each occasion.

PETBOL TAX.

Having regard to the burden which the Tetrul Tax
places upon surveyors who have to provide their own

ment have been taken up, and the council are dealing
with thein.

NATIONAL HEALTH WEEK COMMITTEE.

Mr. Henry C. Adams was appointed to repre.~ent the
institution on the committee which arranged the suc-
cessful Health Week held during the summer.

REVISION OF BY-LAWS.

The Special Purposes Committee have had this

matter under consideration during the whole of llio

past year, and their recommendations, which have
been approved by the council, will be laid before the
members at the annual general meeting.

builders' merchants ALLIANCE.

A communication from the Builders' Merchants
Alliance, Limited, suggesting certain specification

clauses relating to (1) strikes, (2) arbitration, and (3)

payment for hire or loss of sack.s and packages, was
considered by the council, and a reply was sent stating
that they could take no steps in the matter as they
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means of locomotion, representations were made to

the Eoad Board with a view to obtaining for muni-
cipal engineers concessions similar to those granted
to the medical profession. A sympathetic reply was
received, and the council hoije they may be able to

move further in the matter.

MUTUAL AID AND DEFENCE FUND.

A postal vote was taken of the whole of the members
and the result was practically unanimous in favour

of the creation of a jMutual Aid and Defence Fund
upon a compulsory basis. The proposal will be
brought forward in full detail at the annual general
meeting, and, if finally approved, will then be incor-

porated in the by-laws. In tlie meantime the council

have not been idle, as two cases of alleged hard treat-

felt that clauses (1) and (2) were of a purely legal

nature, and clause (3) dealt with a matter regulated

largely by trade custom.

Mr. Frank Cutler (Deptford) proposed tlie adop-
tion of the report, which was seconded by Mr. John
Kor,iNsoN (^Darlington), and carried imanimously.

NEW PRESIDENT'S INSTALLATION.

The President said they would notice that four pre-

miums had been awarded for papers. The council very

kindly left this matter in his hands, and he received

more than fourteen papers, which took him some con-

siderable time to go through. After reducing the

papers to six he went over them again, and eventually

reduced them to four. He could not make up his mind
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as to which of the four should receive the premiums,

and he left the matter to the council. Mr. Boot, he

might add, kindly volunteered to award an extra

premium, and he had his (the president's) best thanks

for what he had done. The president proceeded to

explain that the delay under the existing procedure

with respect to the scrutiny would be obviated after

the adoi)tion of the amended by-laws with respect to

the appointment of scrutineers. It was now ascer-

tained -from the scrutineers that the president-elect

had been duly elected, and he was sure they would

applaud that. Mr. Boot was unfortunately delayed

that morning by a most important engagement, but

he hoped to be with them shortly. That gentleman

(Mr. Boot) was a most distinguished member of the

institution, and he felt sure that he would conduct

their business with the utmost ability. He was one

of the first members, and as he resided in London he

was able to devote a great deal of time and labour

to its business. He had attended a large number of

meetings, and had made himself perfectly familiar

with the details of the work. He (Mr. Latham) felt

quite sure the members had made a wise choice in

electing him president for the ensuing year. Mr. Boot

had had considerable experience as a municipal engi-

neer. In 1895, after receiving his training with several

well-known firms of mechanical and electrical engi-

neers and borough engineers, he was appointed

borough electrical engineer of Tunbridge Wells, and

remained there for fifteen years, after having initiated

the electricity undertaking. He had been called in

as consultant by the local authorities of Camberwell,

Maidstone, Horsham, Norwich, and many other well-

known municipalities with regard to electricity supply

works. He was the author of many well-known papers

on boilers and steam plant and electrical plant, in-

cluding a work entitled " Electricity Supply in Small

Towns," which had been the means of a number of

municipalities putting down their own works. He
read a paper on railless traction before this institution

which was full of interesting matter, and elicited an

excellent discussion. Financially the Tunbridge Wells

undertaking had proved a marked success. In 1905

Mr. Boot read a paper before the Institution of Civil

Engineers of Ireland on electrical traction, for which

he was awarded the Institution Medal, and he knew
—for he was a member of the institution—that his

services were very highly appreciated bj' the members
of that institution. When he left Tunbridge Wells he

was appointed consulting engineer to the corporation,

and in 1910 he was presented by the town council with

a handsome illuminated address, which he (Mr.

Latham) had the pleasure of inspecting. Of late years

Mr. Boot had been practising as a consulting engineer

in London. As a member of the council of the Elec-

trical Association he was able to do a great deal of

good work for the benefit of officials generally, and he

(Mr. Latham) felt quite sure that the members of the

Institution of Municipal Engineers would be proud of a

president who had had such a variety of public and
other works pass through his hands. Personally he
was delighted to have the honom: of placing Mr. Boot
in the chair, knowing, as he did, that he would occupy
the position with credit to himself and honour to the

institution. He was confident their new president
would receive the full-hearted support of the council,

without which he could not conduct his duties in a

satisfactory manner. He had much pleasure in asking

Mr. Boot to take the chair.

Mr. Horace Boot, who had meanwhile entered the

chamber, took the chair amid applause, and proceeded
to thank Mr. Latham and the members sincerely for

the honour that had been conferred upon him. It was,

he knew, a somewhat difficult task to follow in the
steps of past-presidents on account of the fact that
they had all been so distinguished in the discharge of

the duties befitting such a high ofiice. He would ask,

and he was sure he would not ask in vain, their past-

president for his guidance and assistance, and he
would again venture to thank the members for the
honour they had conferred upon him.

THANKS TO THE RETIRING PRESIDENT.

Mr. H. C. Adams (vice-president) moved a vote of

thanks to the retiring president for his services. Mr.
Latham had been a most hard-working president, and
had set an example during his year of ofiice which
he ventured to suggest would be difficult to follow.

For a greater part of the year he attended nearly every
meeting of the institution in various parts of the
country. As they knew, meetings were held practi-

cally every week. They had some dozen district com-
mittees at work, each having its own meeting, and in

addition there were meetings of the institution to
attend. Mr. Latham made it his business to attend
district as well as general meetings, and in this way
he became acquainted with practically the whole of
the members, and these turned to him for advice and
assistance whenever they needed it. There were many
ways in which municipal engineers could help one
another, and he (Mr. Adams) always felt he could go
to Mr. Latham, as he had gone, to ask him for advice
with respect to various matters. He (Mr. Latham)
had not regarded the post of president as that of a
figurehead, but had been an active worker, and
nothing was too much trouble for him to do. He had,
moreover, put his own business on one side upon
occasion for the purpose of attending institution meet-
ings at a distance, with the result that when he re-
turned home he had to put in many extra hours to
make up for lost time. They appreciated highly what
he had done; they felt they had been fortunate in
having such an excellent president, and they recog-
nised that they were not parting with him, for as an
ex-president he would have a seat on the council for
a definite period, while he might eventually, perhaps,
become an ordinary member of the council, and thus
be in a position to continue to give them the benefit
of his advice.

Mr. A. E. Peescott (borough engineer of Eastbourne)
seconded the proposition. He could, he said, endorse
to the full everything Mr. Adams had said with regard
to the industry and ability displayed by Mr. Latham
as president. As one who had held the office of presi-
dent he was well aware it was no sinecure. Mr.
Latham possessed many qualifications, and one of the
most important was that he was always punctual at
meetings. He was also energetic, business-like and
tactful, and all of these qualities he had displayed to
the full during his year of office. Their thanks were
certainly due to him, and, personally, he appreciated
very much the work he had done for the institution,
and particularly that he had been able to do it though
living a great distance from London. As Mr. Latham
had said, the new president would have the advantage
of being in London. He (Mr. Prescott) hoped that dur-
ing the ensuing year the institution would continue
to develop, and that jNIr. Boot would be enabled to
continue the good work of Mr. Latham during his
terra of office.

Mr. Frank Latham, in acknowledging the compli-
ment, which was passed with acclamation, said the
words of eulogy he had listened to made it almost
impossible for him to reply. Personally he did not
think he had done half of what was required of him
as president; but he had done his best, and none of
them could do more. He would take credit for keeping
on his way as he had started ; he was not like the new
broom that merely swept clean for a time. He had
had the interests of the members, individually and
collectively, at heart, and he rejoiced that during his
year of office he had made what he hoped would prove
many lasting friendships among the members. He
had received letters from members who were leaving
this country to take up work abroad, and anything
that he was able to do for the writers had been a
delight and a pleasure to him. He had also received
and the council had received letters from members
after they had arrived abroad and had succeeded in
obtaining positions, the terms of which were in them-
selves ample recompense for the slight trouble he had
taken with them. It was, he thought, their duty to
do the best they could for one another. Life was
short, and why should they not seek to do something
for others who might, perchance, be struggling and
striving to get on in the world ? It had been to him
a very pleasant year. The meetings had been agree-
able, and from a social point of view his presidency had
been a time of much happiness. With regard to the
institution, he thought they had made strides forward.
They were doing the best they could to deal with the
momentous interests of municipal engineers, their
prospects and their defects. It had been a hard-
fighting year, and in the North, in particular, he had
met with hard-headed men who were interested to see
the institution placed on a firm and solid basis. These
North of England men were sincere in everything they
took up, and the meetings in that part of the country
had been specially well attended, contrasting favour-
ably with those held in other parts of England. In
the North they got attendances of 90 and 100 at the
district meetings, and great enthusiasm was displayed
by the members. They seemed to be bound together
in matters appertaining to their profession, and to do
the utmost they could to help one another and promote
the best interests of the institution. One of the
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matters he hoped to succeed with during the year con-

cerned the students' class. He had many ideas on

the subject of the students, which he pursued for sonie

considerable time with the council, but it was a big

matter, and required considerable resources to carry

out to a practical issue. He hoped that before many
years were over they would see a scheme matured and

perfected by which the students of this institution

would be offered such aids to education and progress

as were not at present given in any institution in this

country. He had to thank the secretary for having

kept him well acquainted with the details of the work,

and in once more thanking the members for their

vote he would conclude by saying that he hoped to

continue his interest in the institution for a long time

to come.

The President alluded to the industry which Mr.

Mundy had displayed as treasurer, as well as to the
" watchful and almost detective acumen " with which

he had dealt with the finances. Mr. Mundy had even

called the president-elect to order when he suggested

expenditure which he (Mr. Mundy) did not think justi-

fied. That was the kind of treasurer they wanted—
one who pointed out possible disaster beforehand,

rather than one who allowed them to go on, and then

said, "I told you so." He proposed a hearty vote of

thanks to Mr. Mundy, which was duly accorded.

Mr. MuNDV, in acknowledgment, remarked that any-

thing he had done had been done with very great

pleasure. He would always have the best interests of

the institution at heart.

Tlie scrutineers announced that 12-1 voting papers
had been returned, and that one was invalid, leaving

123 to be counted.

Mr. A. E. Prescott moved a vote of thanks to the

t-crutineers, which was seconded by Mr. E. Whiiwell
(Abersychan), and agreed to.

THE LATE SIR WILLIAM PREECE.

The President next moved that they send a vote of

condolence to the family of Sir William Preece, whose
death was announced that day. Sir \Yilliam Preece
had been well known as one of the greatest engineers.

He had been in intimate contact with him during the
last twenty years, both as a friend and in business,

and he could assure them there was no man who had
made such a mark in this world who was more re-

.spected, loved and esteemed. He moved that they
forward to his widow and family their sincerest

sympathy in their bereavement.
Tliis was agreed to.

ELECTION OP the NEW COUNCIL.

The result of the voting for the election of the council
for 1913-14 was announced as follows :

—
President—Horace L. P. Boot, m.i.e.e., m.i.mech.e.,

consulting engineer, Tunbridge Wells Corporation
electricity works.

Past-Presidents—A. Ernest Prescott, borough engi-
neer and surveyor, Eastbourne ; Ernest Albert Stick-
land. Assoc.M.iNsi.c.E., borough surveyor, Windsor;
Frank Latham, m.inst.c.e.i., borough engineer and
surveyor, Penzance.

Vice-Presidents—^Henry C. Adams, as.soc.m.inst.c.e.,
m.i.mech.e., a.m.i.e.e., consulting municipal engineer,
60 Queen Victoria-street, E.G. ; A. R. Bleazard, borough
engineer, Clitheroe; Arthur Bowes, Assoc.m.inst.c.e.,
surveyor, Newton-in-Makerfield Urban District Coun-
cil

; H. J. Farmer, borough surveyor, Christchurch

;

William Finch, county surveyor and bridgemaster,
Cumberland; W. H. Matthews Jones, city engineer
and surveyor, Chester.

Hon. Treasurer—Thomas Mundy, deputy borough
engineer, Woolwich.
Ordinary Members—T. C. Barralet, surveyor, God-

.stone Rural District Council; Willie Bevan^ borough
surveyor and waterworks engineer, Haverfordwest;
Walter Louis Carr, engineer and survevor, Ruislip-
Northwood Urban District Council; Alfred H. Carrell,
county road surveyor, Leicester County Council;
Frank Cutler, deputy borough surveyor", Deptford,
S.E.; John Davison, borough surveyor, Morpeth;
Arthur James Elson, deputy engineer and surveyor,
Penge Urban District Council; Frank E. Ennals, sur-
veyor, Billericay Rural District Council; Douglas C.
Fidler, engineer and surveyor, Hayes Urban District
Council

; Frederick Hatcher, deputy boroush encineer
and surveyor, Neath; Ernest W. Hearn. boi-ough engi-
neer and waterworksengineer, Chard; Charles Heslop.
surveyor, Auckland Rural District Council; Hcury
Hulse, borough surveyor and engineer, Droitwich;
Rhys Williams Jones, county surveyor, Carmarthen

(Western) ; John Lewis, surveyor, Yiewsley Urban Dis-

trict Council; Colin H. Macfarlane, burgh engineer,

Rutherglen; Herbert William Marsden, borough sur-

veyor, Richmond, Yorks; John B. Mead, borough
engineer, Ipswich; J. W. Moncur, m.inst.c.e., borough

engineer and surveyor, Sunderland; Frank A. Pratley,

surveyor, Epsom Rural District Council ; John Robin-

son, "surveyor, Darlington Rural District Council;

H. C. H. Shenton, civil engineer, 28 Victoria-street,

S.W. ; John T. Shield, deputy borough and warter engi-

neer, Blackburn; Spencer Sills, assistant city surveyor.

Rochester; John Taylor, sanitary survej-or, Uckfield

Rural District Council; David Thomas, engineer and
surveyor, Ammanford; Charles Turton, surveyor and
engineer. East Grinstead; W. T. Unwin, town and dis-

trict surveyor and architect, March Urban District

Council; Henry J. Weaver, consulting municipal engi-

neer, Gloucester ; Edward Whitwell, engineer and sur-

veyor, Abersychan LTrban District Council.

SPECIAL GENERAL MEETING.
At 1 o'clock a special general meeting was held to

consider the following proposed amendments of and
additions to the by-laws approved at a special general

meeting held on April 23, 1910:—
(1) Mutual Aid and Defence Fund.—That a Mutual

.\id and Defence Fund be created, that contributions

to it be compulsory on all corporate members and
students except those resident abroad and in the

Colonies (who will be exempt also from participation

in the fund), that contributions be 2s. 6d. per annum
for corporate members and Is. for students, payable
with the annual subscription, and that all monies re-

ceived in respect to the fund be dealt with in a special

account, and administered solely for the purpose of

mutual aid and defence.

(2) Associate Class.—That the following be added to

By-law No. 4: "Associates shall be persons who,
although not engaged in the profession of municipal
engineering or eligible for corporate membership, are,

by their connection with the sciences and arts, or

otherwise, qualified to confer with municipal engi-

neers in the advancement of professional knowledge."
Further, that associates be not entitled to the privi-

leges of corporate membership, and that the entrance
fee be in their case one guinea and the annual sub-

scription one guinea.

(3) Committees.—That, in By-law No. 15, the word
" specific " be deleted from the last paragraph.

(4) Nominations for Council.—That, in By-law No. 16,

June 20 be substituted for August 20 for the deposit
of nominations for the council.

(5) Ballot for Council.—That, in By-law No. 16, the
words " The corporate members present at the meeting
shall elect two scrutineers to whom the balloting
papers received by the secretary shall be handed " read
" The president shall elect two scrutineers to w-hom
the balloting papers received by the secretary shall
be handed at least seven days before the date of the
annual general meeting."

(6) Quorums.—That, in By-law No. 27, reference to

quorums for ordinary general meetings and district

meetings be deleted. That ten corporate members con-
stitute a quorum for both special and annual general
meetings. That in the last paragraph the words "at
their first meeting " be deleted.

(7) Regulations for District Committees.—That, in

Regulation No. 5, the word " seven " be substituted for
" fourteen."

(8) Election of Chairman of Council.—That.inBy-law
No. 24, the words " at their first meeting" be deleted.

(9) Representation on the Council.—^That, in By-law-

No. 15, after the words "twenty-five ordinary mem-
bers," be added " two of whom may be associate
members," and that in By-law No. 16 the words " only
members of the institution shall be eligible for election
to the council " read " only corporate members of the
institution shall be eligible for election to the council."

(10) Operation of Amendments, &c.—That the amend-
ments and additions which may be made at this
meeting come into operation on January 1, 1914.

(11) Revised Issue of By-laws.—That the amendments
and additions which may be made at this meeting be
printed on a separate sheet and issued to all corporate
members and students of the institution, and that
they be incorporated later in a fully revised issue of

the by-laws, the council of the institution being em-
powered to make the necessary revisions.

Mr. W. Finch, in moving the proposed amendments
en hloc, said No. 1 did not require any words to com-
mend it to the members. With respect to No. 2, he
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believed the suggestion contained tlierein originated

with himself. In the North they had enthusiastic

meetings in connection with the institution, and it

was found that clerks to councils and others were
desirous of attending them. He thought it would be
a good thing to do, and it the proposition was passed
it was to be hoped members would seek to get as many
members as possible of the new class. This would
mean increased finances, and no doubt it would prove
a great advantage to the institution.

Mr. A. E. Bleazard seconded the motion.

;\Ir. A. E. Prescoti said he was not in agreement
with No. 2, his idea being that it was unnecessary and
inadvisable. As far as he could make out it was sug-

gested that clerks to councils and other people—out-

siders—should have authority to attend their meetings.

He saw no oV)jection to these gentlemen being accepted

as visitors, but at the same time they should not forget

that they were an institution of municipal engineers.

The door, it appeared to him, was open wide enough
at present. They did not limit their membership to

surveyors, for they took in gas, water and electrical

engineers as well as officials connected with the sani-

tation and building departments, and it seemed to

liim, therefore, that the door was quite wide enough
without opening it to associates as now suggested.

He was sorry to oppose the clause, but he conscien-

tiously felt that they would be going outside their

province in adopting No. 2. He agreed with all the

other proposals, particularly that with regard to the

ballot for the council. He thought there should be
power to elect three scrutineers. He should like to

move, as an amendment, that the by-laws as set forth

be approved with the exception of No. 2, which should
be taken back for further consideration.

Mr. E. W. Veale seconded the amendment. He
took the view that an institution such as theirs should
be primarily for the members of the municipal engi-

neering profession. He voted against the clause with
respect to the associate class at the council meeting,
and he wished to continue that action now. It had
been argued that other institutions adopted the cour.se

now proposed, but these were primarily professional

societies, while this was a trade union, and confined
to the members of the profession to which they
belonged.

Mr. F. Latham did not look upon this institution

as a trade union. They were a professional body of

municipal engineers, as important as any other body,
whether of civil, mechanical, or electrical engineers.

They were bound together as municipal officers in-

terested in one another's behalf, the main object

being to meet together to discuss topics useful to

municipal engineers in furthering the interests of the
profession. Before they had a society devoted to

municipal engineering it was impossible for muni-
cipal engineers to have the information at their

fingers' ends which they had to-day. He could not
look upon their institution as a trade union in the
usual application of the term, and therefore he did
not think the arguments used in support of the
amendment would bear investigation. During his
visits to various towns while acting as president, and
especially the Northern towns, it was frequently
brought to his notice that there were prominent
officials who would gladly join the institution, and
be of great benefit to it. Tliese officials were brought
in touch daily with municipal engineers, and they
could not fail to do honour to the institution. In all

professional societies in this country an associate
class was admitted. Why should not this in.stitution
do so ? By this it was not meant that Tom, Dick or
Harry .should be admitted. They had a council upon
whom they could rely, who would deliberately disc\iss
the case of every associate it was proposed to admit.
It might, perhaps, be thought they were going to offer
inducements to business firms—to the entrance of the
cnnunercial traveller. That was not their intention at
all. There were town clerks and assistants in the
various departments of municipal life connected with
municipal engineers wlio would be glad to be admitted
into the society. The Lord Mayor of London could not
be admitted at present, because they had not a class
under-which he could be admitted. He (Mr. Latham)
appealed to them to carefully consider the matter, and
not to vote for an amendment that had been hastily
brought forward. He had given this matter a great
deal of consideration, and trusted they would pass the
alteration as proposed.

Mr. A. E. Peescott said Mr. Latham .seemed to

impute that the amendment had been brought forward
as a reflection upon the chair during his recent year

of office. He had already expressed his feelings as

to the manner in which Mr. Latham had conducted
the business of the institution during his presidency.
It was suggested that the amendment had been hastily

proposed. As a matter of fact this was the only oppor-
tunity the members had had of bringing the matter
forward. It was now brought to their notice at the
annual meeting, and he took it that every member had
the right to express his view without members becom-
ing heated over it. He had moved his amendment,
and expressed the opinion that this proposed new
class was inadvisable.

Mr. Adams observed that he was pleased the amend-
ment had been moved, though he was not going to

support it. To his mind it was a healthy sign that
subjects like this should be well criticised. It was
not desirable that such changes .should be made by a
bare majority, and there was no doubt that all the
council wanted was to further the interests of the in-

stitution. Members at that meeting had a great
responsibility cast upon them, because they represented
other members who were not able to be present, and
he could say for himself that he was in a fortunate
position, because he had had nothing to do with the
matter in committee. He thought that an associate
class would be a very good development. It must, of

cour.se, be understood distinctly that the associates

were not supposed to be members in any way what-
ever : they w-ere simply attached to the institution.

The proposed associates included council clerks and
others with whom municipal engineers came in contact
in their business. It was. he thought, important there

should be a good understanding with those men who
controlled affairs, and yet belonged to different pro-

fessions and businesses. It was, indeed, an excellent

thing that one body of men should have the oppor-

tunity of a better understanding of another body of

men. He did not know the exact description of those

whom it was alleged they were going to admit, but
he took it for granted that they were not going to admit
anybody who would disparage the interests of the in-

stitution. It was, at the same time, absurd to say that

the door was quite wide enough open now. It was well

known that at one time -50 per cent of the applications

were thrown out. If they had taken everybody who
wanted to Ijecome members, the membership would
have been twice or thrice as large as it was. They
only accepted those who would do honour to the in-

stitution, and those they welcomed. It was more
satisfactory to allow a man to come in by right than
by favour. Whether a better w'ay than that projiosed

of appointing associates could be devised he did not

know; he confessed he did not quite like it. At the

same time it was not to be overlooked that this ques-

tion had a financial l)earing. The amount of work
that had to be done in connection with the institution

would hardly be credited unless they had the oppor-

tunity of going over Mr. Wyand's papers. The w'ork

cost money, and though a great deal was done, they

managed to add something over £100 to their accumu-
lated funds each year. They could add something to

tlieir income by bringing their institution within the

scope of other institutions so far as associates were

concerned. At the same time it was desirable to act

with care. The propo.sed rule asked for associates who
would confer with municipal engineers in the

advancement of professional knowledge. All in-

stitutions, it should be stated, luid an associate

class, and the wording of the proposed by-

law was taken from one or other of these

l)odies, and it was stated distinctly that the men to

l:e admitted were those connected with the sciences

and arts who were qualified for the advancement of

professional knowledge. With that definition before

them he did not think there was any fear of un-

desirable persons being admitted.

Mr. J. KoBiNsoN agreed with what Mr. Latham
had stated with respec« to this matter. He was in

favom- of allowing clerks of corporations to join them
as associates, for there w^ere many who did not like

to attend their meetings wdthout paying some sub-

.-cription. The council could go into all nominations,

and surely they would go carefully into them so as

to avoid allowing undesirables in.

The President (to :Mr. Prescott): Do you jiress your

a mendment ?

Mr. Peescott: Yes, I do, sir.

Jlr. MuNDY thought it would be preferable to take

the matter back, because there might be many other

members who felt as Mr. Prescott did.

Mr. Latham urged that the by-law was framed on

tlie same lines as those recognised by other institu-
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tinns. If tlie iiiatler was referred liack, woiiUl il be

till the next animal meeting ?

Mr. F. Cutler hoped the matter would lie referred

! aek. He confessed he was not convinced it was in

the best interests of the institution that it should be

passed now.
Mr. E. W. Veale pointed out that councils changed,

and another year they might have one with entirely

different views, and with a free hand, so to speak, to

admit Tom, Dick and Harry. He must say he con-

sidered they were a trade union of professionals; they

served masters, and combined for their own benefit,

as witness the new Defence Fund which they had
originated.

Mr. L.imAM thought that if the subject could be

again brought forward at an early date there would
be no harm in deferring it ; but he did not think it

should be postponed until this time next year. If it

was only a matter of classifying the professions of the

proposed associates it might be postponed.

It was then agreed to take a vote upon the amend-
ment in the following terms: "That the by-laws be

adopted subject to clause 2 being referred back for

further consideration."

Upon a show of hands there were eight for the

amendment and eight for the adoption of the report

in its entirety.

The President declared the amendment carried, as

it required a three-fifths majority of the members
present to pass the proposed alteration, which w-ould

mean twelve. The report, with the exception of clause

2, was then agreed to as the substantive motion.

PRESIDENTIAL ADDRESS.
The President then proceeded to read the annual

address in the following terms:—
It is with due regard to the dignity of the position

and of that high office which the members of the

Institution of Municipal Engineers have conferred

upon me, in etecting me as tb.eir president for the
ensuing year, that I convey to members in all parts

of the world my appreciation and thanks.
The responsibilities of such high office, W'hich have

been so ably performed by my predecessors, render the

position a somewhat difficult one to follow, but in

accepting it I rely upon receiving the eoi-dial support
and assistance of your imst-presidents and of all

the members, and it will be my endeavour to main-
tain the reputation and study the best interests of

the institution. For my shortcomings I must crave
your kind indulgence during the year of office, and at

the completion of that year I trust the members will

think that the institution's interests and welfare have
been safeguarded and maintained with an assiduity
and zeal only comparable to the efforts of past-

presidents in that direction.

This is the first year you have chosen a iiresident
residing in Westminster, the lionie of engineering, and
an important part of the greatest city of the world.
Although governing the affairs of your institution from
what may be termed the centre of engineering, com-
merce and finance, it will be my earnest endeavour to

])romote the zeal and welfare of the members through-
out the globe, and my help will be always at the dis-

))Osal of you all; indeed. I hope members having ideas
which they think may be of advantage to the institu-
tion will not fail to bring them before me as the
president, w'hen I can assure them that they will

receive every consideration at my hands and the
hands of the council, who so willingly give the best
of their services gratuitously.
An institution of this kind depends for its success

ujiou all interests pulling to.getlier for the connnon
weal, while its value depends, first of all, upon the
advantages it can confer upon and the good it can
do to its members in return for tlie financial support
which they give. It need scarcely be said that the
question of financial support is one of vital

importance.
It is healthy to note that the member.-;liip roll still

goes on increasing, and I trust that every member
during this year will make efforts to secure an mldi-
lional member, for the stronger and more rejii-esenta-

tive this institution as a body can become, the more
opportunities will be afforded it to assist those who,
perhaps through ill-health, unfair treatment or other
causes, have fallen upon unfortunate circumstances.

MUTITAL DEFENCE.

It should be one of the first laws of Nature to help
those who are weaker tlian ourselves, and with this
in view your council have wisely, during the year,
adopted a "Mutual Defence Scheme " I need not here

cite the details of this scheme; they will be duly
published; but it suflices to say that the fund to be

established will be at the service of any member
who considers that he has not been treated with the

justice that is the usual and honourable custom of

our corporations and public authorities to mete out to

their officials.

As a public official of many years' standing, my
experience of municipal bodies has been a happy
one, and I w-ant members who are in such a posi-

tion that they may never want to call upon our
Defence Fund to realise that we are starting the

fund for the good of all : to do all that is within

their power, both financially and otherwise; and to

support it. leaving it with your astute couacil to

administer the funds in the best interests of the

institution. The institution recognises public bodies
as our greatest friends, and such fund (so far as I

can speak for your council) will never be used in an
unfair or unjust manner, so that it can in no way
be taken as a threat to municipal or public bodies.

On the contrary, the honour of our public bodies
is so high and unimpeachable that they will wel-

come such a fund, believing it to be in their in-

terests as w-ell, because the more certain a public
official's position is made, the better educated and
the more intelligent the class of men likely to be
attracted. Having dilated thus far upon oiu-

"Mutual Defence Fund," I trust all members when
they receive the notice asking them for the small
subscription will send it for such a good purpose.

ADVANTAGES, ETC.

The advantages to members belonging to this

institution are:—
(1) The bonding together of all public officials in

one common brotherhood.

(2) The valuable knowledge imparted by the various
papers read and meetings held in the respective dis-

tricts for 'the benefit of themselves and their coimcils
under w'honi they serve.

(3) The use of the library and the Institution
Journal.

(i) The opportunities of vi.siting various works
owned by public bodies or by large industrial firms.

It has often been stated, especially by younger
members, that they do not receive any value from
membership of engineering institutions, and to a

large extent, except ijerhaps for the honour of the
thing, this is only too true, for the reason that some
of the councils of the parent in.stitutions have become
obsolete and non-progressive. In fact, this was felt

so strongly at the time of founding our institution

that it was one of the reasons responsible for its

formation. To prevent us drifting into the same
mistake it is advisable to keep the council young
and vigorous, to approach constantly the various
pow'ers that be. to obtain redress when redress is

necessary, and generally never to be disappointed
because the institution may not at first get its way
when appealing to any of the Government Depart-
ments.
To cite two instances : The que.stion of tenure of

office has long been before various institutions; up
to the present the authorities have not dealt with
it in the juanner that becomes such departments.
They have postponed it from time to time, and to

Mr. Winter Gray (one of our members) municipal
officials owe a debt of gratitude for ao constantly
bringing the matter forward.
Another instance is that the authorities, when

under local government audit, will not pass mem-
bers' travelling expenses, although it would be diffi-

cult for the authorities to prove that the members
incurring such expenses were doing otherwise tlian
largely benefiting their particular cmiiloyers.

STATUS.

The status of the nnniicipal engineer is not what
it should be; nor is the work which these officials

are doing sufficiently aiipreciated or rewarded. In
the industrial walks of life an able man gets liis

reward; a firm will not lose a valuable servant simply
because he requires a little more salary

; yet
how constantly we see underpaid surveyors, who
are expected to know everything, to do everything,
and to be responsible for all that is necessary to
make life in this country worth living, receiving
salaries not mucli more than an indu.strial firm
would pay to a good clerk. This is largely caused by
the various in.stitutions (to which that official

belongs) taking too little care of his interests, and
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being too ready to take his subscription withnut

doing anything in return; and it is the wisli of our

council to improve this, and to place the status of

the municipal engineer and all his assistants on a

better basis.

Personally, I feel the thanks of this institution are

largely due to the gratuitous work done by its

council and district committees, not forgetting our
energetic secretary, and only those who are members
of the council or of a district committee can apire-

ciate the amount of time the work involve.^.

DISTRICT VISITS.

A number of nuuiieipal and industrial works
liave been visited during the year, and it behoves
the members who arc given the opj)ortunity to attend
in larger numbers, for not only is the time well

spent in obtaining knowledge, but a chance is afforded

of meeting one another and discussing any diflicul-

ties one may have in his particular district. The
thanks of the institution are due to the hospitality

meted out by our hosts on these occasions, and
are especially due to tlie district secretaries and
others who are giving their assistance to further the
good which the institution is doing.

AVIATION.

It will l)C within the recollection of those members
present last year at tlie Hendon meeting, when we
witnessed our president and secretary flying round the
aviation grounds, that excellent papers were presented.
One little thought that aviation would make the enor-
mous strides it has done, and the by-laws which were
actually proposed in the secretary's paper would

—

true, in a lesser degree—become an accomplished fact.

MOTOR 'buses and HIGHWAYS.

A matter which is bound to affect authorities owning
tramways is the increa.se of motor 'bu.ses and the
damage done to the highways thereby. Local autho-
rities must realise that it is impossible to put tlie

clock liack and stop the motor 'bu.ses, Imt to make
motor-'bus owners pay a small sum per car-mile run
for the damage done to the highways would not be
unreasonable. The motor-'bus companies already pay
a jietrol tax. but this is not sufScient, no;- does it in

any way adequately assist those authorities or the
ratepayers concerned in the district tlirough which
liie motor 'bu.ses run. The petrol tax is a spirit tax,

the same as is levied on alcohol for hvunan consump-
tion and indu.strial purpo.-^es. When one considers
the vast sums of money that have been spent by our
tramway authorities in making good roads, widening
roads, providing us with a good tramway service, and
on which nnniicipal tramways have to i)ay rates and
taxes as well as income tax, and then to have to com-
pete with another nuisifh- company, who run through
their district, on the very roads that tliese tramway
authorities have had to make, frn: of all charge, it

.seems unfair competition. Yet such is the state of affairs

to-day: and only by the combined action of all the
municipal authorities who are suffering can anything
l)e done to persuade the Government to pass a Bill

to empower a local toll to be levied. The travelling
public would not suffer: Imt as it is now the rate-

payers luive to pay for the damage done, whereas the
small amount that would be charged per 'bus mile
would be infinitesimal, nor need it neces.=itate an in-

crea.se in fares.

INCOME TAX.

The question of taxation also brings to mind the
way in which the wholesale co-operative societies are
trading on a scale never foreseen, and at the same
time escaping income tax payment on their jirofits.

There seems to be no sound conuiiereial rea.-on why
these trading undertakings (owned by the co-operative
societies) should not pay income tax the same as
municipal trading undertakings have to do. If the
profits made by these societies were subjected to in-

come tax, the result w-ould be that municipalities—in

fact, everybody concerned—would pay less income tax
than they do now on account of the larger number
from which it was levied. The capital employed by
these co-operative societies, and invested in all kinds
of mills for manufacturing purposes, is over £14,0(i0,00i).

INSDKANCE.

Municipalities levy rates and taxes for the purpose
of maintaining a fire brigade and a police force, and
since it is advisable that every house should be in-
sured against fire, and that every worknuin should
also be insured, it is .surprising, considering the
amount of enterprise municipalities have shown with
regard to their trading undertakings, that they should

not have made more serious and united efforts to

start a comprehensive municipal insurance scheme.
It is well known that the profits made by insurance

companies are very large, and such profits made by
municipalities would then become the property of the
ratepayers.
For a single municipality to go into an insnranco

scheme on its own would spell failure ; but by a com-
bination of all the municipalities such a scheme must
be a success.

This suggestion is by no means new, and I am aware
that municipalities would be attacking powerful vested
interests; but it nuist be remembered that municipal
government exists for the purpose of the greatest good
to the greatest number, and already municipalities
have attacked vested interests by owning electricity

works, gasworks, waterworks, and many other trading
undertakings, which undertakings involve more tech-
nical commercial difficulties and speculation than
what is required to undertake general in.surance.

CONSULTING ENGINEERS.

During my experience as a municipal official I have
often been struck with the variety of vfork upon which
the engineer and surveyor is expected to be an expert,
and I am not at all convinced that the municipal
surveyor is wise in undertaking so many duties which
it is impos.sible for him, or for any Inuiian being, to

carry out in the best manner.
I venture to put forw-ard the sugge.stion that in many

cases the surveyor would be wiser, lead a less worrying
life, and be more highly respected by his employers,
if he were to recommend the calling in of experts on
special branches of engineering which he has to tackle,

to advise and work in conjunction with him. He
certainly would then shoulder much less responsi-

l)i!ity.

In municipalities we do not find the astute town
clerk take on any outside re.sponsibility. The moment
an important question arises he suggests the taking
of counsel's opinion, and I have never, in my experi-

ence, heard of any member of a corporation suggesting
that the learned town clerk knew any the less because
he called in counsel's opinion! On the contrary, he
wisely shouldered on counsel the responsibility of

the advice. If it turned out right, it was the town
clerk's good judgment; if it turned out wrong, then
counsel, and not the town clerk, was to blame.

ELECIHICIiy SUPPLY.

Daring my career it has been my good fortune to

advise a number of municipalities and urban district

councils with regard to starting an electricity supply
w'orks in their area, and, owing largely to the strides

electricity is making, it is now possible for many small

districts to instal a profitable electricity works in their

district, especially when it can be arranged to work
in conjunction with mills or factories.

TRACKLESS TROLLEY'.

In February of 1912 I had the honour of reading a

liiiper on railless trams, and it is interesting to

note tliat since then quite a large number of urban
districts iiave undertaken the railless tramway
scheme with profitable results to themselves and
general convenience to the public. Considering how
very much cheaper these railless trams can run in

country districts per car-mile, as compared with

what the petrol omnibus can, there is room for more
enterprise in this direction.

A " PARENT INSTITUTION."

We are living in the days of combination. Even
our Members of Parliament are only small parts of

the mechanism of the iiarty to which they belong,

and their independence of spirit is no longer.

It is with some regret that I .see the leading engi-

neering institutions spending vast sums of money
on buildings when by the combination of all engineer-

ing interests, having one large jjarent institution,

with a magnificent and spacious building, combined
with a social club attached, the well-being and com-
fort of the profession would be better established.

The enormous roll of members and the finance

behind would become a power in the land to ap-

proach the Government of the day, so that engineers

could maintain their rights and privileges more in

keeping with the manner in which the legal and

medical profession protect themselves.

I am assuming that the council controlling such

a body would be enlightened and progressive, and
sufficiently broad-minded to study the interests of all.

The various engineering institutions could then be

housed under one roof with their own particular
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departments in that building, so that they would
still maintain their originality, if desired.

I hope I may be spared long enough to see this

happen, as I am confident it would be to the benefit

of all employed in the profession.

CONCLUSION.

In conclusion, one cannot foresee what the future

may bring forth, but I sincerely trust that this young
but important institution will steadily grow from year
to year, and make itself felt by always keeping in

front of the times, and studying the best interests of

its members. I would like to thank you all, and
especially our secretary, for the many courtesies and
kindnesses I have received during my association
with the Institution of Municipal Engineers.

VOTE OF THANKS TO THE PRESIDENT.

Mr. F. Latham proposed a vote of thanks to the
president for the excellent address he had read. Those
who had had the privilege of preparing an address for
this annual meeting well knew how very difficult it

was to write up a subject which would be interesting
and useful to the profession. Mr. Boot had delivered
an address which was full of interest, and there were
many points raised in it which would be useful to
municipal engineers. He had dealt with many sub-
jects, all of which were of interest to the members, and
had made suggestions which were quite new. He felt

sure they would thank him for the pains he had taken
in preparing his address.

Mr. H. C. H. Shenton seconded the proposition.
Mr. Boot's address dealt not only with the prospects
and future of the institution, but also reviewed certain
factors in engineering upon which the president had
special knowledge and could speak with authority,
while he had avoided other subjects upon which he
might have spoken, but with less authority than upon
his own special subjects. He (Mr. Shenton) felt that
they were to be congratulated upon their choice of a
president, and it seemed to him desirable to have
sometimes the president resident in London, because
one so situated was in touch with a larger number
of members than a gentleman living in a provincial
town could be. He thought the institution ouglit to
make great progress in the ensuing year under the
presidency of Mr. Boot.
The proposition was carried with unanimity.
The President, in reply, said he cordially appre-

ciated the kind words that had fallen from the mover
and seconder of the vote with reference to the presi-
dential address. There were many matters mentioned
in it touching upon the interests of the institution,
and he hoped, therefore, that every member present
that day would read it carefully and see how, in his
individual capacity, he could benefit the institution.
The easiest way to do this was to add to the member-
ship. The more powerful the institution became the
better was it able to look to the interests of all the
members, and it was, he considered, within the power
of every member if he liked to put his .shoulder to
the wheel, and obtain one additional member durinc
the year. That meant that they would double the roll
when the next president came into office. With refer-
ence to the mutual defence scheme, he had been a
public official and never felt the want of such a
scheme, but that did not m.ake it less a necessity.

CTo he irntinw,!.)

CONVERSAZIONE.
A conversazione was held in the evening at the Hol-

born Restaurant, and some 150 members and guests
were present. Mr. Horace Boot, m.i.e.e., m.i.mech.e..
the president, was in the chair, and he was supported
by the Riglit Hon. the Lord Mayor of London. Sir
David Burnett, Bart., the Sheriff of London and Mrs.
Painter, and a large gathering of metropolitan
mayors and mayoresses. Among the guests who
accepted the invitation of the president and coun-
cil of tlie institution were the Mavors and
Mayoresses of Westminster, Battersea, BeVmondsev.
Bethnal Green, Chelsea, Deptford, Finsburv, Hack-
ney, Hannnersmith, Holborn, Islington, Lambeth,
Lewisham, Poplar, St. iMarylebone, St. Pancras,
Shoreditch, Stepney, Paddingion. Southwark and
Woolwich: the President of the Institution of
Mechanical Engineers, the President of the Soeietv
of Engineers, the President of the Incorporated
Municipal Electrical Association, Sir John Gavey.
C.B., and Messrs. B. A. Eobinson (past-chairman
London County Council), J. E. Edgcome, m.i.mech.e..
ji.i.E.E. (borough electrical engineer, Kingston-upon-

Thames), H. Tomlinson-Lee, a.m.i.e.e. (borough elec-

trical engineer, Wimbledon), W. C. P. Tapper,
M.I.E.E. (borough electrical engineer, Whitechapel),

W. G. Perkins (district surveyor, Holborn), W. L.

Magden (Electrical Federation Offices), Herbert Lap-
worth, D.sc, ASsoc.M.iNST.c.E., L. Hill (secretary of

the National Association of Local Government Officers),

J. We.^tall Pear.son, T. J. Russell, Wm. Wyld, H. A.

Van Someran. Rayleigh SmaUman, Arnold Lupton,
M. Railing, J. Macgregor, H. Simpson, T. Fielden,
A. G. Hopper, E. J. Fox, L. Hopkinson and E. Fiander
Etchells,A.M.I.MECH.E. The members present included
the majority of those who were present at the annual
meeting together with manywhom other appointments
or the exigencies of business had prevented from
attending earlier in the day. The gathering was a

notable one, as being, we understand, the last public
function attended by the Lord Mayor during his year
of office. The guests were received by the president
and Mrs. J. Westall Pearson.

The President, in an interesting speech, welcomed
the Lord Mayor and the other guests, and mentioned
the many offices held by the Lord Mayor. Few
citizens knew, he said, that his lordship held the high
office in His Majesty's Navy of Admiral of the Port
of London, and that, in the event of a siege of London,
the Lord Mayor would be in command. The year of

office for the Lord and Lady Mayoress had been a

strenuous one. As citizens they were all proud of

the manner in which the " Civic Head " welcomed
the President of the French Republic (President
Poincare) on his visit to this country, and for his

work in connection with the Medical Congress and
the Roads Congress, and his strenuous fight for the
preservation of the Crystal Palace as a national monu-
ment. He (the president) also had much pleasure in

welcoming such a representative gathering of mayors
and mayoresses, and so many men distinguished in

science, art and commerce.

The Lord M.woh, in responding, expressed the
great jileasure it gave him to be present that evening
among so many distinguished guests, and he regretted

that the Lady Mayoress had been unable, through
illness, to accompany him, as he was sure that it

would have given her as great a pleasure as it had
given him to be there. He thanked the president for

the kind words he had said concerning him, and he
proposed the toast of "The Institution of Municipal
Engineers and its President." He had not had the
pleasure of knowing the president for a number of

years, but he knew enough of him to know that he
was the right man in the right place, and he was
sure that the institution must prosper in his able
hands, and always, in fact, so long as such men were
selected to fill the high post of president. The gather-

ing which was around him that night proved very
conclusively that the mayors of London, as represent-
ing, it might be said, the "employers" of municipal
engineers, were heartily in accord with the institution

and its objects, not the least of which latter was the
admittance to its ranks of those persons only who,
by their integrity and technical qualifications, were
worthy of the honour. The institution was a valuable
one, in that it had, since its formation, been working
steadily to raise the status of the municipal engineer.

It selected from among the best of those in the ranks
of the profession, and it conferred a certificate, and
he had no hesitation in saying that such certificate of

membership would become a sine qua 7ion for persons
holding or seeking to hold municipal engineering ap-
pointments, ilembership would, in fact, be the hall-

mark of distinction in the municipal engineeringworld.
Superannuation of officials was one of the objects
which the institution had ever before it, and he him-
self was in entire accord with the proposal. He was
convinced that its universal adoption would be bene-
ficial not only to the officials themselves, but to the
local authorities that they served. He had V>een

informed tliat the Institution of Municipal Engineers
v.as a comparatively new body, but if it was young
it was vigorous, and had a long, prosperous and useful
career before it. He took a special interest in the
various institutions and societies which represented
professional and technical men. It seemed to him
that such bodies were doing almost exactly the same
work as the old City Guilds, the followers of similar
callings being banded together for mutual assistance
and the improvement of status. Now as regards the
municipal engineer as a personality. He was a mem-
ber of one of the most valuable professions. On him
rested the responsibility for the condition of their

streets and sewers their water supply, their buildings,
their gas and electric lighting, and numberless other
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important life factors too numerous to mention. The
vocation of the jerry-buildur had largely disappeared

owing to the watchfuhiess of the municipal engineer.

Local government relied for its effieiency largely upon
him and the proper discliarge of his duties, and he

was glad to say that sucli reliance was not misplaced.

The public owed a deep debt of gratitude to the men
who worked so conscientiously and so unceasingly for

the public good. The Institution of Municipal Engi-

neers, he would say in conclusion, would grow, he

was convinced, to be one of the most important engi-

neering institutions in the world, and membership
should be the goal of all young engineers and sur-

veyors. He would now call for three cheers for the

newly-elected president of the institution.

The toast of "The Ladies" was then proposed by

Mr. Latham, and responded to, on behalf of the ladies,

by the Mayor of Westminster in a witty and amusing
speech.
An excellent musical programme was supplied by

Mr. Charles Capper.

DOCK AND QUAY CONSTRUCTION AT SOUTHAMPTON.

By F. E. Wentworih-Sheilds, m.insi.c.e.

A paper descriptive of the " White Star " Dock and
adjoining quays at Southampton was read on Tuesday
evening by Mr. F. E. ^Yent^vo^th-Sheild3, ji.ixsi.c.e.,

at a meeting of the Institution of Civil Engineers.

The new works consist of a tidal basin, in shape a
parallelogram, about 1,HM ft. long and 400 ft. wide,
opening direct on to the estuary of the river Test.

The depth at low water ordinary spring tide is 40 ft.

and at high w'ater ordinary spring tide 53 ft. The
works also include three quays facing on the river

channel just outside the Ijasin, and a curved jetty

which forms a guiding stage for ships entering or
leaving the dock.
The site of the new tidal basin was for the most

part occupied by mudlands, covered at high tide and
bare at low water. These mudlands had been sur-

rounded with a bank of chalk, within which excava-
tion was carried out in the dry to a depth of 30 ft.

to 45 ft. below quay level. The foundations for the
concrete quay walls were then taken down to their

full depth of 73 ft. in timbered trenches. These
trenches had to be carried through beds of sandy clay
and of fine silty sand, both of which were rather difli-

cult materials to sink through, and formed unsatis-
factory foundations for heavy walls. The quay wall
for the portion of the dock built in the dry was de-

signed to meet these conditions, having a long pro-
jecting toe reinforced with old rails and a slopiiig

base.

At the southern end of the dock, near the enclosing
bank, the trenches were .<imk from the ground sur-
face, and attained a depth of over 70 ft. They were
carried out in lengths of about 100 ft., each length
being surrounded by sheet piling driven to a depth
of about 35ft. Below this the trench was lined with
timber runners. One such length was flooded by
blows of water and sand which rose up through the
floor, whereupon excavation had to be stopped when
it had only reached dock-bottom level. The wall
foundation was put in at this point by sinking rein-
forced-concrete caissons through the flooded trench.
These were lowered, weiglited and sunk by grabbing
out inside them, until the tops of the caissons were at
dock-bottom level, the cutting edges being 15 ft. lower.
The wall v/as then built up upon these caissons for
a height of about, 3 ft., partly with concrete blocks
fixed by divers, and partly with mass concrete de-
posited through water. The space in front of the wall
was then covered with a blanket of puddle clay, after
which the trench was again pumped out, and work
was resumed in the dry.
After all the walls within the enclosing bank had

been constructed, the bank was cut through and the
dock was flooded. Excavation was then continued
down to 40 ft. below low water ordinary spring tide
by means of three ladder dredgers with attendant
hoppers, which also excavated the approach channel
in the river to 35 ft. below low water.
The portion of the dock wall which lay outside tlie

enclosing bank, together with two of the quay walls
facing the river, were constructed entirely under water
with the aid of helmet divers. The base of these walls
consisted of mass concrete, and the upper portion of
6-ton and 8-ton concrete blocks at front and back,
with a hearting of mass concrete. To construct them
a cut was first made by dredger throughout the length
of tlie wall down to about dock-bottom level. Below

this a trench was sunk, the sides of which were sup-

ported by sheet piling, strutted with walings and
.-'truts fixed by divers.

Inside this trench the mass concrete of the base vas
deposited through water. The concrete was then care-

fully levelled to receive the concrete blocks, which
were built up in lengths of about 60 ft., and two
courses high. The mass-concrete hearting for each
length was then deposited before the next lot of Dlocks
wore laid. These walls were backed with specially

selected material, consisting of broken concrete and
ships' ashes, so as to reduce the lateral thrust and
the consequent load on the foundations as much as

possible. The trench piles were not drawn, but the
front ones were bored off under water at dock-bottom
level.

The jetty which forms the guiding stage at the
entrance to the dock was formed of creosoted Oregon
piles, braced together with creosoted pitch-pine struts
and walings above water, and with iron ties below
water, the latter being fixed by divers. The structure
is covered with a timber decking, and at intervals

the jetty is stiffened l)y buttresses of mass concrete
extending from about dredging level to low-tide level.

The site of each buttress was surrounded with sheet
piling, and the pocket thus formed was grabbed out
and filled with concrete deposited through water.

The remaining quay wall, which fronted on the
river, had to be built in the heart of the enclosing
bank already mentioned. It was built in a dry trench
sunk through the bank and through the strata beneath
it. These consisted, for the most part, of running
sand, which made the sinking of the trenches ex-

tremely difficult. To minimise damage from the
trenches being drowned out by blows of w'ater and
sand, the wall was designed as a pier-and-arch struc-

ture, each pier being constructed in a separate trench
sunk from about low-water level. The piers are con-

nected by arches at this level, and also by curtain
walls, which retain the earth between them. Above
the arches is a continuous face-wall, the whole being
built of mass concrete. In spite -of these precautions
some of the pier trenches were flooded by blows, and
the last part of the excavation, and the first part of

the concreting had in these cases to be carried out
by divers.

QUERIES AND REPLIES.
Wt cannot undertake to reply to any qv^ries which ar« not accom-

panied by the wriftf/s name and address. These are required as a
guarantee of good faith, atul not for yuhlication. Sketches accom-
vanying queries should be mads separate, on white paper, in plain
\lacli ink lints. Lettering or figure* should be hold and plain.

898. Syphoning Water over Long Distances. - Mr.
S. J. L. Vincent, Newbury, writes: To paraplirase
slightly an old S.K. Diploma motto, " In Nature's in-

finite book of mystery huw little can I read!" Every
engineer has felt this at times, and I again point out
to " Beginner " that he is asking jJature to do " some-
thing for nothing." Her powers are limited just as
her laws are inexorable, and even if there should be
a fall of infinite depth at the long leg outlet of the
syphon, the water v.ould not rise above about 2d ft.

—theoretically 33 ft. to 34 ft. " Beginner " must pump.

Road IVIaintenaiice in Derry.—The county surveyor
of Derry, JNIr. Boddie, reported to the council on
Saturday that in consequence of lack of funds the
district councils had considered it necessary to re-

ject many applications for road repairs. The result

was that in the county generally fifty roads, aggre-
gating 166 miles, were now unprovided for. Eight
roads, aggregating 25 miles, had not been tendered
for, but these could be dealt with by himself if the
council so desired. With regard to road expendi-
ture in the county generally, Mr. Boddie stated
that although the district councils had done their

best in the past to manage and maintain their

roads at a cost within the satutory limit, the task
had been difficult, and the councils were faced with
the problem of either letting their roads run down
l^elow the standard now required by the public, and
their bridges and works run into decay, or of apply-
ing for an extension of the limit of exijenditure.
Having regard to present economic conditions, roads
could not now be maintained for the rates formerly
prevalent, although the Derry County Council com-
pared favourably with others in the manner in
which they had discharged their duties as road

I
authorities.
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FERRO-GONCRETE BRIDGE CONSTRUGTION

NORTHUMBERLAND.

A few iiiiles ti> the west of Moipeth is liie small

and picturesquely situated village of Meldon, wliere

two artistic and specially interestini; exami>les of

ferro-concrete bridije construction have (says Fvirn-
( 'rimrefr) lately been completed on the Moucliel-
Hennebique system as part of a highway diversion

scheme prepared for the Northumberland Coiuity

Council by Mr. J. A. Bean, the county surveyor, for

whom details of tlie ferro-concrete work were got out by
Messrs. L.G.Mouchel & Partners, of Westminster. One
of the bridges spans the river Wansbeck in a graceful

arch of 70-ft. span, and the other is a trestle bridge
crossing a small stream known as Whittle Burn, wliich

flows into the river about 100 yds. above the arch
l)ridge.

The abutments and iiarai)ets of the arcli bridge are

sists of a 6-in. vertical slab, 13 ft. 6 in. high, rising

from a foundation slab of the same thickness, extend-

ing from side to side of the bridge, and stiffened by
ribs projecting above the iipper siirface. In the angle

formed by these two elements there are five triangular

counterforts binding the structures together so as to

form a rigid frame of enormous strength. The abutr

nient is securely founded in a trench cut into the soil,

and in addition to sni>i>orting one end of the bridge,

it serves the purpo.se of a retaining wall in holding

up the embankment on which tlie roadway is carried

up to the bridge. Both bridges were designed for tlie

moving test load of two 18-ton steam rollers, and on
completion they were tested in compliance with the

requirpments of the Local Government Board.

.\Rcn BRmoE ovkr the River Wansbeck.

Trestle Buin^

in masonry, tlie arch ribs, spandrel column and deck-
ing being of ferro-concrete, in accordance with
Mouchel-Hennebique standard practice. The arch
has a rise of 15ft., and the roadway is 25 ft. wide
between the kerbs.

The trestle bridge includes four skew girder spans
of 20 ft. each, and the roadway rises in the direction
of the arch bridge at a gradient of 1 in 20. the width
of this. bridge being 25 ft. between parapets. The
spans are carried by four trestles and an abutment
similar in form to a retaining wall at the lower end.
Each trestle comprises three vertical columns 12 in.
square, connected transversely at the base bv liori-
zontal bracing and at the top by one of the deck
l)eams. and completed by diagonal bracinc. Tlie
trestles are provided with "extended footings distribu-
ting the loads at the rate of not more than 2 tons
per square foot. Tlie abutment at the lower end con-

Institute of Sanitary Engineers.—At a meeting to

bf held at Caxtnn Hall. Westminster, on Monday
next, a jiaper entitled " The Sewering of Towns: Some

Not«s and Criticisms,"

will be read V)y Mr. F. W.
Cable, ASSOC.M.1N.ST.C.B.

The chair will I>e taken at

8 p.m. by Mr. A. J.

^faitin. M.iNST.c.E.

Professional Defence.

—

In his presidential address

last night to the Society

of Architects, Mr. Percy
B. Tiil)bs, F.R.I.B..4., allud-

ing to the Professional

Defence Fund promoted
by that body, said the

society, up to the present,

had not been called upon
to take up any case, but
the knowledge that such a

fund existed had been of

threat service to members
who had been able to call

attention to the fact that

the fund was actually in

being, and that a very in-

fluential committee had
been formed ready to

advise on any matter
affecting the interests of

architects.

Problems in Engineer-

ing, with Solutions.*—The
English journal The SrR-
VEVOR AND MtJNICIPAI. AND
County Engineer carries

on a section devoted to

various questions which
might be put in an ex-

amination for the position
of municipal engineer in

an English town or city.

The questions are given
one week and answ"ers pro-

viiled l>y various corre-

spondents given in subse-
quent issues. The volume
noted above is the first

one to be made up from
tliese questions and an-
swers. As is well known,
tlie position of municipal
engineer in England is

one of the most varied
activity, so that the sub-

ject covered by the ques-

tions and answers extends through the whole
field of engineering. For example, the chapter
headings are as follows : Mechanics and Hydro-
statics; Strength and Elasticity of Materials;
Theory of Structures; Surveying and Levelling;

Water Supply and Hydraulics; Sewerage; Sewage
Disposal ; Road Making and Tramways ; Building
Construction and Materials; Law and Miscellaneous.
While the questions and most of their solutions are

distinctly British in character, the wide range of

subjects and the method of treatment make the book
of some value to American engineers. There is a
good deal to be said in favour of the question and
answer method of instruction.

—

Eiitjinncrinij Xcws.

* Being Questions and Answers reprinted from the Assist-
ants' and Students' Section of The Surveior and MrNicip.\L
.4.\-D CocNTY Engineer. First Series, 1909-10. Edited by
Sydney G. Turner, «ssoc-M.inst.c.b. London : St. Bride's
Press, Limited- Price 69. nett.

HRN.



NovEMriivB H. lOl.-.. AND COUNTY ENGINEER. 745

Assistants' and Students' Section.
CoN'i.ucTEu r:Y SYDNEY C. TURNER, assoc.m.ixst.c.e.

ill communications in regard to this page must be
addressed to The Editor, St. Bride's House, 24 Bride-lane,
Fleet-street, E.G. Envelopes must 6e marked "Assistants'
Section " in the top left-hand corner. Correspondents are
invited to submit questions for consideration and answers

QUESTIONS.

This week answers are invited to the tullowing
questions:—
356. Level.—Descrilje tlie constnietion of an ordi-

nary levelling instrument, and state what tests and
udjustnients you would make to correct an in.suu-

ment for reversion, colliination and parallax in the
field. (I. \V. S., Olapham.)

357. Timbering—A pier hole G ft. square and 15 ft.

deep is to lie sunk in loose, unstable ground. De-
scribe and give a plan and section showing the timber-
ing necessary, figuring the scantlings. (I. W. S.,

Clapham.)

358. Timber Framing for Water-cooling Tower.

-

Give stress diagrams and calculate size of members

to the questions which appear. For the contributions con-
sidered to be the most meritorious, one or more premiums
m books will be awarded monihlv. Diagrams must
be drau-n to scale on separate sheets, ready for
reproduction.

used; ('>) wliere the pipes themselves are good, but
o[)en-jointed, and nierelv require to be made water-
tight. ('• Fibre.")

360. Shoring—Give sketches of and describe the
following kinds of shoring: Dead shores, raking
shores, and flying shores. State for what purpose
each kind is most suitable, and the scantlings
usually employed in nidinarv work. (I. W. S.,

Clapham Junrlion.)

[The Editor is at all times glad to hoar from
readers who desire to submit questions regarding:
matters o-f general interest, points of daily practice,
&c., for insertion in the " Assistants' and Students'
Section." Questions which are published are taken
into consideration, as well as other matter, in
awarding the Monthly Premium.]

/77r
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Timber Framing por
Water Tower.

Tl^rz. -

of timber framing for water-cooling tower, as sketch.
Allow for weight of structure, and take wind pressure
at 401b. per super, foot. (J. H. S., Souihwark.)

359. House Drainage.—Specify for the reconstruc-
tion of house drains in respect of whicli nuisance
notices are to be served under the Public Healtli
Act, 1875, in each of the following cases : (a) where
the existing pipes are so bad that they cannot be re-

REPLIE3 TO QUESTIONS.

353. Efficiency of Motor—Explain fully what is

meant by the " slip " of an electric motor. How
would you measure the eiEciency and slip of an in-

duction motor at full load ? (T. W. P., liexhill-on-

Hca.)

An electro magnet in its simplest form consists

of a liar of iron wound with a coil of wire. Wlien
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a current flows through tlie wire in the direction

indicated the north and south poles will he as shown

(sketch 1). Tf the direction of current flow is re-

versed the polarity is reversed.

The direction of flow of an alternating current

changes at regular intervals, so that an electro

magnet actuated by an alternating current changes

its polarity with a frequency equal to that of the

current.

The fixed portion of an induction motor called the

stator, is composed of a number of electro magnets
who.se polarity is constantly changing in this

manner, so that if the frequency of the current is

fifty periods ( i^J )
per second, each pole of the ftator

wiil be fifty times north and south respectively in

one second.

lriod>

Ho.L.

The effect of this is that the magnetic flux

between opposite poles or " pole jjairs " rotates at

a speed depending on the frequency and the num-
ber of " ijole pairs." Suppose that the stator has
six poles—that is, three " pole pairs "—and the
frequency is 50 r\j per second, the revolutions per

second of the magnetic flux will be
t'legueney ^ 50

pole pairs 3

= 16| revolutions per second = l,OiX) revolutions per
minute.

If a magnet is placed over a compass, the north
pole of the magnet will attract the south pole
of the compass, and if the magnet is revolved the
needle will revolve about its axis.

The rotating magnetic flux of an induction motor
plays the part of a rotating permanent magnet,
and the rotor that of the compass needle, thus the
rotor is caused to revolve in the same direction as
the magnetic flux but at a slower speed. The
difference of speed is called the " slip."

The rotating magnetic flux consequently passes
the rotor coils at a speed equal to the " slip," and
induces a current in them, which current mag-
netises the rotor coils.

The " torque " or twisting moment caused by
the mutual action of the stator and rotor magnets
depends upon the strength of the latter, which in

turn depends on the magnitude of the exciting
current. This is a maximum when the magnetic
flux is cutting the rotor coils at the greatest rate-
that is, when the " slip " has its greatest value.
This means that the torque of an induction motor
falls off as the speed increases, and consequently
the " slip " at no load is a minimum.
To Measure " Slip."—Measure the speed of the

rotor with a revolution counter, knowing the num-
ber of " pole pairs " and the frequency of supply,
the revolutions of the field may be calculated as
shown before. Then the revolutions of the field,

minus the revolutions of the rotor, will give the
" slip."

The efficiency may be ascertained by—(1) Direct
measurement. (2) Stray power method." The second
method is not suitable to use for a machine run-
ning under full load.

Direct Measurement.—The output may lie mea-
sured by a brake or transmission dynamometer.

liut tlie input nuist be measured by a wattmeter
method. The two-wattmeter method is the best,

but care must be taken to determine whether the

readings are to be added or subtracted.
Each maker's type of motor varies, and in de-

signing the machine he adopts a constant in cal-

culating the efficiency, which constant is ajiplic-

able to his design only.

out-it X 1(10
Percentage efficiency

-(J. W. S., Southwarh.)
input

355. Pumping.—The invert of an ejector is 90 ft.

above ordnance datum. The rising main is 5 in. in

diameter for the first SJO yds. and Gin. in diameter
for the remaining 1,640 yds. ; the outlet of the rising

main is at 110 ordnance datum. A portion of the 5-in.

main passes over a railway bridge, the summit of the

bridge being 129 ordnance datum. It is proposed to

lay an additional 5-in. main under the railway, con-
necting up with the main on both sides of the bridge,

and when this is done no portion of the main will be
above 110 ordnance datum. Would the results be
satisfactory with the main as first laid, and, if not,

what would be the cause ? What pressure would be
required to work the ejector in both cases at 100 gallons

per minute ? (J. W. S., Hayes.)

The results will be quite satisfactory w-ith the
main as first laid if enough air pressure is pro-

vided at the ejector to overcome the static head
and the frictional and other resistances in the pipe
line.

It is not quite clear from the question whether
it is intended to leave the pij^e which goes above
the bridge after the lower one has been put in.

However, if it is not disconnected it will not
matter, as the water will not pass through it if only
sufficient air pressure is available to overcome the
maximum head of the lower pipe.
The following assumptions will be made in cal-

culating the air pressure required at the ejector:—
(a) That the resistance of the valves can be neg-

lected. A margin of pressure above that required
to overcome the calculated resistance is always
provided, which will suffice to operate the valves.

(h) That the loss of head at entry is small enough
to be neglected.

(c) That there is no loss of head due to bends or
sudden contraction of area. Kothing is said in the
question as to the existence of bends, and even if

the change from the 5-in. to 6-in. pipes were made
suddenly, the loss of head so caused would be
negligible.

Actually, the loss of head due to change of area
is obtained from the formula:—

By D'Arcy h =-

•0049 ft.

A = loss of head in feet.

o = area of small pipe in feet.

A = area of large pipe in feet.

t' = velocity of flow in large pipe in feet.

Loss of Head Due to Friction.—This may be
ascertained by using either D'xVrcy's or Hawkes-
ley's formula. As there is a slight difference it is

better to use the one giving the higher result.

2flv-

gd

where /i = loss of head due to friction.

/ = length of pipe in feet.

I- = velocity in feet per second.

!/ = gravity.

rf = diameter in feet.

/ = coefficient of friction.

5 in, pipe.

Co-eBicient of friction for a smooth pipe,/=0'005l 1 +_£_ i

V 12 dJ
which for a pipe of 5 in. diameter becomes / = "006.

100 gallons per minute = '266 cnhic feet per sec.

A £ = Tii^ 314 X -416 X -416
Area of 5 m. pipe = — = = ISesii. ft.

Then lo.^s of liead due to friction in 5 iu. pipe

_ 2 X -006 X 1620 X l-9o x 1-95
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6 ID. pipe.

Cfcefficient of friction / = -0058

Area of pipe = = "196 sq. ft.

•266

Then lose of head due to friction in 6 in. pipe

2 X -00583 X 4920 x 1-35 x 1-35

>-V(Sd)-'k

= 6-52 ft

(2) By Hawkesley. C

G = discharge in gallons per minute.
6? = diameter of pipe in inches.

/(= head in feet.

Z= length in yards.

o m. pipe.

GH
{3df

100= X 540

h =

6 in. pipe.

1002 ^ J

6i

h = 7-1 ft.

As Hawkesley's formula gives the highest result we wi
take this.

Then with pipe over the Railway Bridge.
Head due to friction in 5 in. pipe - 7'1 ft.

„ „ „ 6 in. „ = 8-6 ft.

Static head = 39' ft.

Total head 547 ft.

1 ft. head of water refiuires a pressure of *434 lbs.

per sq. in.

.'. 54 7 ft. Iiead of water requires a presture of 54 7 x -434

23'74 lbs. per sq. in.

To be on the safe side provide a pressure of 30 llis. per
sq. in. at the ejector.

With pipe under Railway Bridge.
Head due to friction in 5 in. pipe = 7'1 ft.

6 in. „ = 8-6 ft.

Static head = 20 ft.

Total head = 35-7 ft.

THE FIXING OF STREET NAMES.

35'7 ft. head of water requires a pressure of 35'7 x -434 =
15'49 Ibp. per sq. in.

Provide a pressure of 20 lbs. per sq. in. at the ejector.

HOUSE OWNER'S ACTION AGAINST STOKE CORPORATION.

His Honour Judge Huegg, K.c, gave jiidgiiient for

the Stoke-on-Trent Corporation on Tuesday (the liir-

niiiiijfiam Post reports) in a case at Longton County
Court, in which the owner of a liouse situated at the
junction of two roads instituted a claim against the
corporation for unjustifiable damage which he alleged
had been caused to the gable end of his house througli
the respondents having attempted to let into the wall
a number of tiles bearing the name of one of the roads
by the side of which the house is built.

The plaintiff was Mr. John Thomas Fell, of Longton,
and the facts of the case, according to the evidence,
were that on August 27th, without his permission,
the Stoke-on-Trent Corporation sent two workmen to
place the name Hamilton-road on the west gable of

llis house. The plaintiff declined to allow the work
to proceed, but intimated his willingness to allow
the name to be placed on the garden wall which sur-
rounds the house and abuts'immediately on to the road.
Tiie workmen telephoned to the borough surveyor for

instructions, and they proceeded to carry out the work
as originally intended. When the plaintiff reached
home at luncheon-time, he found that the face of

several bricks had been cut out about 1 in. in depth
for the purpose of letting in the lettered tiles. He
communicated with the borough surveyor, who, to

meet with his wishes, allowed the workmen to place
the name on the garden wall, and replace the bricks
in the west gable which had been cut.
In the first place, jMr. C. L. J. Holt, who repre-

sented the plaintiff, claimed damages on the grounds
that the respondents had wrongfully entered upon
his land and cut away bricks from the walls of his
dwelling-house, so as to disturb the plaintiff in the
enjoyment of his house.
His Honour, however, pointed out that, according

to the law, it was the duty of every corporation to
have the name clearly placed at or near the end of

each road or street, and it was the duty of the com-
missioners appointed by the corporation to decide
as to which was the most suitable position.
This being so, the particulars were amended, the

plaintiff now contending that, the corporation having
a statutory right to do such work, it had been car-
ried out in a wholly excessive, unjustifiable, and
unwarrantable manner, that where the bricks on the
gable had been replaced there was an unsightly patch
on the wall.

His Honour said that, while he sympathised a
little with Mr. Fell, he could not hold that the local
authority had exceeded their power in this ease. The
Act of Parliament distinctly stated that names should
be clearly fixed at the end of every street.

Sewermen Fatally Gassed. — Three Leeds Cor-
poration workmen named Wicks, Slater, and Baxter,
and another man named Turner were gassed in a
sewer on Wednesday. Wicks and Slater have died
from the effects, and Baxter is very ill. These men
were gassed first, and Turner went to their assistance

with a rope tied round him, but he was overcome, and
hai_ to be pulled up. Firemen were summoned, and,
donning smoke helmets, they got the men to the
surface.

An Easington Housing Scheme.—The foundation-

stone was laid recently at Murton Colliery, East
Durham, of the first of 103 houses which are to be
erected by the Easington Rural District Council, at a

cost of £23,000. The land was purchased at an average

cost of Is. 2^d. per yard. There are two types of

liouses, twenty-eight having five rooms, and seventy-

five having four rooms. Every house is to be pro-

vided with a bath, with hot and cold water, and the

rents are to be from 6s. to 6s. 6d. per week.

A Legal View of " Making " a Road.—During the

liearing of an appeal case in the House of Lords on

Wednesday a lengthy argument took place between

Lord J^orel>urn and Sir Robert Findlay as to what con-

stituted
" making " a road. Sir Robert contended that

it did not necessarily mean metalling, and might

mean no more than the putting up of fences along a

defined space. Lord Loreburn suggested that was

creating rather than making, but Sir Robert held to

his view that it was possible of contention that to put

up fences might be sufficient to constitute the making

of the road.
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Office Conversations.
MORE OR LESS IMAGINARY.

ICoatrlbuted.']

XXIV.—The St'x Problem.

A ymmg lady to Sc-e me ? Show her in, Philips. Ju-t

mo\e tliose papers olf that chair first, and give it a

dust. She didn't state her Imsiness, I suppose ? No ?

Oh, well, it doesn't matter. She'll tell me that soon

enough, I haven't a douht. And oh, I'hipps—just one

moment— drop in again in five minutes and remind
me of an appointment. What appointment ? Why,
an appointment that '11 give me the opportunity of

getting rid of her, if I should want to, without being

positively rude. Anything '11 do. Now you may show
lier in. Sit down, please. You wish to see me ? Yes.

And what can I do for you ? You want to become a

surveyor ? A municipal surveyor .' Really, that's

rather a startling order. You don't think so : Not in

these times ? Well, I'm not aware of any remarkable
cluuige in the times in that direction. There must
lie a commencemeut somewhere ? Of course there

must. You know there are no women surveyors at

present ? And you think there ought to be ? Possibly

so. I don't impeach the statement. The thing at

present is how I could help you in tlie malter if I

felt so disposed.
• « • •

You'd like to enter my office ? As a pupil—a pre-

mium pupil ? The word " premium " certainly appeals
to me, but there are difficulties. Will I name them ?

With pleasure. First and foremost, it 'd be quite a

departure from the unwritten laws regulating offices

such as mine. What is an unwritten law ? Well,

it's—er—hang it ! I really don't know how to define it.

We'll call it custom, if you like. It's not customary
in municipal offices to take lady pupils. Woman ?

Yes, I prefer the word myself—woman pupils, then.

Is it the custom for women to make an application

such as you're making ? No, it's not, but But
you're making one ? Yes. Then what's not customary
may still come to pass ? Yes, you have me tliere

;

only There'll be plenty more such applications

before the next few years have passed ? Women are

beginning to recognise that they should be placed on
a footing of equality with men .' Oh, I'm quite aware
of that. There was a time when they were upon a
liigher footing. You deny that? Well, I won't con-

tradict a lady—er—a woman, so we'll let that pass.

There's nothing in my custom argument ? No, I think
you've knocked the bottom out of that. i\lv next diffi-

culty ?

» * » *

Well, you see, if I were to grant your application,

I should be establishing a precedent that You're
surprised ? And yet you're not surprised ? You
thought that such things as precedents were the pro-

perty of councillors and Members of Parliament ? You
never expected a rational being to trot out the old

argument? Really Well, have your say. I'll sit

l)ack and listen— it's about all that I can do—only re-

member that my time's not quite valueless. Whenever
a man wishes to do some particularly dirty or dis-

honourable action he shields himself behind the word
" precedent" ? Mercy, \niy, justice are all cast to the
winds when precedent's the question ? A widow is

refusjd half-a-erown,an orjihan one-and-three—because
it w'ould be establishing a precedent ? The rights of

a particular case don't enter into consideration ? Men
seem to forget that every case is arguable on its merits,

but having, you suppose, no brains to think with, they
refuse to do anything that hasn't been done before,
because, forsooth, they think, in their narrow, i)etty

way, that they'll be compelled to do it again ? Pre-
cedent, indeed ? That's no argument, Mr. Stockforfh

!

* • * *

I'm afraid you're too much for nie. Miss—er—Miss
Pankhurst. No relation to the famous family ? Hum
—.somehow I thought you might be. You wish you
were ? Well, that's a matter of taste. But to come
to business. Physical disability appears to me tlie

main barrier. You can have no conception of the
work that surveyors have to do. What men can do
you can do ? With limitations. You have legs and
arms, brain, heart, lungs and Yes, I grant
that; but heredity and training are against you.
Savages ? But then you're very far removed from
a savage, if you'll excuse my saying so. Surely you

don't want to reveit to a savage state, where women
do the work and men simply loaf around ! You can
pbiy hockey? Yes, and I can sew buttons on; but
that doesn't make me a first-class blouse and skirt

hand. You want equality of opportunity ? That's all ?

.4nd enough too. It's what's known as a tall order.

I suppose you're prepared to don the male garments ?

You're not ? Then I'm afraid I can't take you as a
pupil. Why not? Because you couldn't carry out your
duties satisfactorily. Heart, lungs, brain are all right,

but trousers are equally as inqmrtant. You'd like me
to explain further ?

• * • »

I've a sewer in course of construction at Landon Knd.
(All right, Phipps, I'll see him in a few minutes. Ask
him to wait.) There's a lot of deep cutting—up to

some thirty-five feet. Now, one of the duties of my
pupils is to get a knowledge of their work, and when
it comes to a sew'er this necessitates an inspection

of the pipes being laid. I suppose you've seen a deep
excavation ? You have ? Now, do you think you
could honestly say that you're prepared to climb down
into one ? Pause before you reply. Mind, a trench

bottom isn't reached by a pair of household steps, and
you don't go down in a bosun's chair. You simply
have to climb down by means of the w-alings and
struts. You feel you could ? You'd have no fear ?

No, looking at you, I don't believe you would. But
there's worse to come. The gentlemen—I beg your
pardon—the men engaged on excavation and pipe-lay-

ing aren't exactly polished. Their remarks are free

and plentiful, and only too often sanguinary to a
marked degree. They wouldn't dare ? Oh, yes, they
would. If you went down as a visitor, they'd treat

you with every respect. They'd modify their language
and hold out the hand of helping fellowship. But as

one who was coming down with the express purpose
of criticising their work, tliere'd be a different aspect
on things, and—well, I really shouldn't care to subject
you to what might be expected. You'd get used to that

sort of thing. Well, all I can say is, I hope you
wouldn't. Use is second nature, and we should have
you

* • • *

I'm sorry if I offended you, but I must speak plainly.

I've heard the tale so often of the woman who means
to reclaim a bad man. Women do ? Sometimes; but
more often than not the bad men drag the woman down
to their level. Heaven forfend that you should for one
moment think of tolerating the language of the trench I

I'm willing to allow that, so far as capabilities and
aptitude go, there is not the least reason why you or

any other woman shouldn't make an excellent sur-

veyor. ] have met lady—er—woman inspectors in my
time, and if onl)' they'd forgotten the tape measure
they'd have been rattling good fellows. What do,

I

mean by their tape measure ? Why, that they always
spoke in yards instead of feet. Floors, windows, doors
—all were so many yards long or wide or square. You
see, they trusted too much to intuition (or whatever you
like to call it) for their technical knowledge. They
didn't trouble to read such trifles as building construc-
tion. They picked up their knowledge, so to speak.
Not in every case ? No ; only in those cases that I

came across. Perhaps I was luifortunate.

« 9> •

Now, Miss Pankhurst, be advised by me and give
up the idea—at least, for the present. The time may
come—it will come, undoubtedly—when men and
women are nnich more equalised than they are now.
Of course, men '11 never be mothers any more than
women '11 be fathers Eh ? Even that may come
to pass ? Yes, it may. It's a new idea, but modern
science is a wonderful thing. Still, that won't be in
your lifetime or mine, so it's beyond the region of prac-
tical politics now. I'm not the kind of man who be-
lieves that a woman would become unsexed if she
had a vote, or that the fact of her recording her vote
once in, say, every five years would mean a five years'
accumulation of undarned socks. But I do draw the
line somewhere, and if only on the score of the pro-
fession being already far too overcrowded I raise my
protest against the admittance of uomeu. Look what
women have done ? Women soldiers and sailors and
labourers ? Yes, but you forget the one essential.
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The one essential ? Yes, trousers. They've all, eviiy

woniun Jill of them. ;ulupted the male costume.

» * * *

The male costume lia.>5 been filched from women ?

There was a time in history when the men wore the

skirts? Well, I'm not prepared to argue that now.

History's not my strong jjoint. I daresay you're right,

liut whether you are or not doesn't alter the hard,

stern facts of to-day. Here, I'll make you an offer.

Call round to-morrow in male attire, cutting your hair

quite .short, and I'll seriously consider your request.

Of course, you'd have to keep to the costume and to

live up to it. Yon couldn't do tliat ? You mean you

couldn't live up to it ? You couldn't drink and smoke
and bet and swear .' Hut, my dear lady, all men don't

do those things. And, anyway, they aren't entirely

masculine traits. Women do them all to a minor
degree. Try me, now. Come round at ten o'clock, in

male attire, and I'll possibly give you an opening.

"No, I'm not joking. Try me. Do. You sliake your
head? You'll think it over? Right! That's a bar-

gain, then. Good-bj'e ! Uh, I say—just one little thing.

You'll have to change your name. Your Christian

name ? Oh. that goes without saying. I refer more
I)articularly to your sin-name. It 'd be fatal to go

down a trench with Ihal name.

CORRESPONDENCE.
For every ill heneath the sun
There is some remedy or none;
If there he one, resolve to find it;

It not, suhmit, and never mind it.

—ANON., circa 1843.

PUMPING AND DISTRIBUTING MAINS.

To the Editor of The Sdhvetor.

Sir,—In reply to Jfr. Taylor's letter in your issue

of Novemtier 7th, we have at Worcester two pumping
mains which are also used as distributing mains.

'There is a 14-in. main which runs to a low-level reser-

voir about 1 mile from the waterworks, and a 10-in.

main which runs to a high-level reservoir aboiit Ij

miles from the waterworks.—^Yours, &c.,

William E.\nsom, assoc.m.inst.c.e.,

Assistant Engineer.

City Engineer's Office,

Worcester.
November 11, 1913.

Waterproofing of Cement.—The clerk of works to

the Ivul of Hopetoun is using Pudlo for the water-
liroofing oi the floors of the greenhouse cellars at

Hopetoun. Queensferry.

Architectural Competitions.—Dealing with the
subject of official architecture in his presidential

address to the Society of Architects last night, Mr.
Percy B. Tubbs, f.r.i.b.a., said that, in order to get
the best possible design and solution of a particular
problem, competitors should be left as free and un-
fettered as possible, and the progrannue should set
forth the requirements and make w'hat suggestions
were thought fit; but it should contain the fewest
Ijossible number of lunding conditions. It followed
that if a competitor did not adopt the suggestions, he
might possibly prepare an infinitely better scheme by
working entirely on his own ideas ; but this woidd
mean that he would have no chance of success at all,

it the conditions were binding, instead of, as he (the
sjieaker) proposed, making them merely suggestions.

The Increasing Cost of Roads.—In the course of
the proceedings at the recent monthly meeting of the
Ross. Herefordshire, Urban District Council, Mr.
Davies said it was quite time the council entered a
I>rotest against the enormous and alarmingly increased
county rate. Simply because Ross was situated amid
such charming scenery, and attracted so many motors
on the roads, they were penalised for that in the rates.
The surveyor, Mr. A. H. Pearson, said the cost of the
main roads in the six different urban districts in the
county had increased this year 25 per cent, and the
county council were now asking for an additional 3d.
in the £ for the roads. Mr. Davies said the only way
out of the difficulty was to make the repairs and up-
keep of the roads a national charge. The clerk w^as
instructed to ascertain whether the county council
was getting its proper portion of the grants from the
Road Board.

LOCAL GOVERNMENT BOARD INQUIRIES.

The Editor invites the cooperation ol Sdrteyor reader)
with a view to making the information given under this

liead as complete ond accurate as yossible.

INQUIRIES HELD.

Edmonton U.D.C. (October 21st. Mr. R. H.
Bickuell).—i:.i,380 tor the proposed widening and
improvement of Bury-street and the execution of

works of surface-water drainage.—The engineer and
svuveyor, Mr. Cnthhert Brown, explained that the

road at present was from 19 ft. to 44 ft. wide, and
that it was proposed to make it of a uniform width

of M ft.

Elland U.D.C. (November Gth. Mr. H. R.
Hooper;.—.tl,OUO for the electricity undertaking.—
.\fter the inspector had been informed that there was
a deficit of £629 at the beginning of the present year,

the application was amended to ill.SOU. The chair-

man of the Electricity Committee, Jlr. W. H. Eastr

wood, said the council had to fi.dit a powerfid gas

company who had a showroom, which the council had
not power to provide. The inspector expressed the

opinion that people who had showrooms found them
conunercially beneficial.

Harrogate T.C. (October 30th. Mr. T. C. Ekin).—
£9.439 for the purposes of the electricity undertaking.
—The proposals were explained in detail by Mr. Geo.
Wilkinson, electrical engineer.

Northwich U.D.C. (October 24th. Mr. H.. S.

.Stewart).—£8, 5(X) for the purposes of a scheme under
Part III. of the Housing of the Working Classes Act,

189U, for the erection of working-class dwellings.—The
clerk, Mr. J. A. Cowley, said the application had refer-

ence to forty-eight houses, as the plans showed, but

it was only the intention of the council to proceed

at present with the erection of twenty-four houses.

Poole T.C. (October 21st. Mr. M. K. North).—
£11,835 for street works in High-street and Towngate-

street.—The town clerk, Mr. Charles Lisby, stated

that the proposal was to improve, by means of wood-
blocks, the High-street from its junction with Park-

stone-road to the Antelope Hotel, a distance of 5

furlongs and 50 yds. ; and also a portion of the Town-
gate-street, from the junction with High-street to

the railway level crossing, a distance of UU yds. ; also

to renew the footpaths there; and to open vp all the

surface-water drains, put them into good condition,

and increase the size where required, so as to obviate

the necessity of disturbing the wood-blocks for drain

repairs. The borough surveyor, Mr. S. J. Newman,
explained the works in detail.

Southport T.C. (October 27th. Mr. R. H.
Bicknell).—£3,700 for the purposes of street improve-
ment, public walks, and pleasure grounds in Lord-
street.—The borough .surveyor, Mr. A. E. Jackson,
it was stated by the town clerk (Mr. .1. Ernest

Jan aft), had prepared plans for the improvement in

Lord-street, and the laying out of pleasxire gardens.

The improvement, altliough not exactly under the

Town Planning Act, was one that was of a public

character. As the inspector would know. Lord-street

was considered one of the finest streets in the

country, but the potentiailities of the street, in the

opinion of the Town Planning Conunittee, made it

desirable that still further improvements should be
carried out as and when opportunities offered, and
the frontagers into that street were willing to make
agreements with the corporation of the character

of this one.

Wallasey T.C. (November 11th. Mr. T. C. Ekin).
— t40.2CK) for the extension of the gasworks, and
£6."),0tHJ for an extension of the electricity works.

—

The town clerk (Mr. H. W. Cook), de;iling with tlie

proposal with respect to the gasworks, said that the

continued and rapid growth of the population of the

borough necessitated an increase in the supply of

gas and a consequent increase in the plant. Mr. J.

H. Crowther, gas and water engineer, said he hoped
to have the new works in use twelve months from
now. With regard to the electricity works, the town
clerk quoted figures showing the increase in the

growth of the undertaking from the years 1901-2 to

1912-13. The consumers in 1901-2 numbered 491, and
in 1912-13 3,464, and the nett profits in the former
years were £672, as against £4,447 in the latter years.

Wandsworth B.C. (November 4th. Mr. R. H.
Bicknell) —£11,000 for the construction of a public
swimming bath at Balham, and £5,000 tor the laying
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out of 7 ucros of land as an addition to Putney Vale
oenieleiy.—Balhani at present has no pnblic baths.
It was stated that baths at Tooting and Wandsworth
are maintained at a public charge of about £800 a
vear, exclusive of the repayment of loans, and the
receipts from bathers have largely increased recently.

Westbury U.D.C. (October 23rd. Mr. F. O.
Stanford).—£14,000 for a scheine of sewerage.—Mr,
W. H. Radford, engineer for the scheme, presented
details of the proposed scheme. He said he could
find no existing plan of the present sewers, and went
to considerable trouble to get that plan. Very few
of the existing sewers were of any use in carrying
out tlie proposed scheme, as they were mostly shal-
low and the levels were not sufficient. He had to
get certain information from a late surveyor to tlie
council, who was the only person who knew any-
thing about the drainage of the town. It was a very
difHcult district indeed to drain, because it was very
hilly, and there were low places long distances
apart. The general fall of the surface varied enor-
mously, and was very irregular. The difficulties were
greatly increased by a number of streets being very
much lower at the outer ends. It would mean the
laying of sewers at .short distances. A large flat area
in the neighbourhood of the station would also be
difficult to drain, and. in fact—considering the popu-
lation of the district—it w-ould be a very expensive
l)lace to sewer. The surveyor, Mr. C. M. G. Cross,
said he thought there would be sufficient water
drainage for a sewerage scheme. According to the
last Census there were 864 houses in the town,
and included in the scheme there would he about
830 houses.

APPLICATIONS FOR LOANS.

Acton U.D.C—£776 for a public lavatory.

Baliyrtiena R.D.C.—£1,000 for sewerage works.

Darlington T.C.—£6,939 for a new school.

Glastonbury T.C—£900 for new gas mains and
services.

Grantham T.C—£5,610 for the erection of a school.

Hastings T.C—£2,443 for water mains renewals.

Hessle U.D.C—£1,000 for six workmen's dwellings,
and £200 for road work.

Hove T.C—£3,750, contribution towards the cost
of rebuilding Sackville-road bridge, and £10,000 for
the widening of Hove-street.

Ilkley U.D.C — £18,000 for electric lighting
purposes.

Kirkby-in-Ashfield U.D.C—£3,000 for the construc-
tion of a refuse destructor.

Portsmouth T.C—£8,580 for forty-three workmen's
dwellings.

Rathmlnes T.C—£11,000 for electrical plant, and
£1,500 for wiring, and £5,500 for drainage purposes.
Rhyl U.D.C—£440 for new water tube condensers

for the gasworks.

Saltburn U.D.C—£400 for converting closets to the
water-carriage system.

Stafford T.C—£13,700 for an additional gasholder.

Truro R.D.C—£200 for the completion of the new
reservoir.

Warminster U.D.C—£550 for sewerage works.
Whitefield U.D.C—£450 for road reconstruction.

LOANS SANCTIONED.

Acton U.D.C—£1,000 for fire hydrants.

Birstall U.D.C—£300 for a depot and refuse tip.

Bridlington T.C—£600 for sewerage works.

Chorley T.C—£7,034 for a new school.

Hemel Hempstead R.D.C—£1,770 for sewage dis-
posal works.

Leyland U.D.C—£357 for a steam road roller.

Macclesfield T.C—£680 for an interceiJting sewer.

Malvern U.D.C—£2,000 for electric mains, and
£1,248 for gas mains.

Margam U.D.C—£3,700 for a new cemetery.

Runcorn U.D.C—£2,520 for private street improve-
ment.

Uckfield U.D.C—£350 for works of sewage disposal.

Wolverhampton T.C—£15,000 for electrical mains,
£5,000 for station equipment, and £2,000 for switch

FORTHCOMING INQUIRIES.

NOVEMBER.
Barnet. For the erection of offices and a
convenience (Major J. Stewart)

Bridlington. For hospital extension
(Dr. Pole-Farrar)

Colwyn. For road widening (Mr. M. K.
Noi-th)

—Grange. For sewerage and water pur-
poses (Mr. W. O. E. Bleade-King) ...

-Petersfield. For sewage disposal pur-
poses (Mr. W. M. Cross)

-Raunds. For culvert reconstruction
(Mr. P. M. Crosthwaite)

-Rotherham. For the purchase of a
motor fire engine (Mr. F. H. Tulloch)...

-St. Mellons. For street, bridges, and
sewer purposes (Mr. F. O. Stanford) ...

-Swindon. For electricity purposes (Mr.
H. R. Hooper)

-Croston, For works of sewerage (Mr.
W. O. E. Meade-King)

Featherstone. For private street works
(Mr. F. H. Tulloch)

-Llandudno. For road and promenade
improvement (Mr. M. K. North)

-New Sarum. For works of surface-
water drainage (Mr. W. M. Cross)

-Rotherham. For works of sewerage (Mr.
P. M. Crosthwaite)

Aylesbury. For sewage disposal pur-
poses (Mr. W. M. Cross)

Barrowford. For works of sewage dis-

posal (Mr. W. O. E. Meade-King) ...

Brighouse. For works of sewerage (Mr.
F. H. Tulloch)

-Oheadle. For sewage disposal purposes
(Mr. M. K. North)

Neath. For electricity purposes (Mr.
H. R. Hooper)

Acton. For works of sewerage (Mr.
M. K. North)

Bishop Stortford. For works of water
supply (Mr. F. 0. Stanford)

Haydock. For private street works (Mr.
F. H. Tulloch)

Neath. For electricity pui'poses (Mr.
H. R. Hooper)

Wycombe. For works of sewage disposal

(Mr. W. M. Cross)

Bradwell. For the provision of a

recreation ground (Mr. F. H. Tulloch)

£

4,400

1,.500

1,844

460

7,750

600

1,000

5,700

9,200

3,085

5,806

3,435

358

1,497

3,190

3.400

331

500

9,536

850

790

6,489

5,000

1,700

600

Promotions by Technical Training— Mr. F. E.

Johnson, formerly with the Islington Borough
Council, and clerk to the Central (Unemployed) Body
for London, sends us a report upon his more recent

work as organising secretary of the International
Correspondence Schools. Students in practical work,
studying technical education with the schools, apply
to Mr. Johnson, w-hen qualified, to place them in

better positions. By the report we see that in one
year's work he has obtained some remarkable results.

In September, 1912, there were 119 such advance-
ments. In September, 1913, 328 students were pro-

moted. In the year 1912 some 1,500 students gained
better appointments, and in 1913 (to date, ten months
only) Mr. Johnson has over 3,000 to report. Among
other successes incidental to surveying and engineer-
ing we note that in September, 1913, no fewer than
eighteen students improved their positions as

draughtsmen, and thirty-nine in various branches
of engineering. The schools have successful students
in practically every engineering firm of repute and
in many public and municipal offices. The value
of correspondence tuition is oijen to argument,
but there can be nothing but praise for the organi-
sation, method and satisfactory handling of em-
ployers evidenced in this report. No firm wanting
trained employees should fail to test the utility

of Mr. Johnson's employment agency, which makes
no charge either to employer or student, and which
aims to promote the advancement of keen, intelli-

gent men.
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Law Notes.
EiUTED BY J. B. REIGNIER CONDER, 11, Old Jewry Chambers, E.G., Solicitor of the Supreme Court.

The Editor will be pleased to answer any questions affecting
the practice of engineers and surveyors to local authorities.
Queries (which should be witten legibly on foolscap paper,
on one side only) should be addressed to " The Law Editor,"
at the office of Teb Scrtevor, accompanied by the writer's

name and address, but correspondents who do not wish their
names to be published should also furnish a " nom de

QUERIES AND REPLIES.
In oraer to avoid confusion querists are requested to use

distinctive wordi as noms de plume. The letter X, com-
binations such as S.Y.Z., and words such as "engineer"
and "surveyor," should never be used.

Woekmbn's Dwellings: Valuation of Site.—
Fudge " writes : Six years ago my council purchased

land for street improvements at about Is. 6d. per

square yard. Having olitained the desired improve-
ment, they disposed of three-quarters of the remaining
area at a price almost equal to that given for the
wliole area, leaving a balance equal to about 6d. per
square yard on the remaining land. My council have
now decided, after six years, to erect workmen's dwell-

ings upon the remaining land, and I have been re-

quested by the Local Government Board to prepare
a statement showing the probable financial result of

the scheme. What value must I place upon the land
liaving regard to the fact that it was originally pur-
chased for street improvements ? Must I take it at
its original value—that is. Is. 6d. per yard—or at the
balance remaining after the sale of a portion, wliieh
equals 6d., or should I take it at its present market
value as building land—4s. 6d. ? My contention is

that, to be fair to all ratepayers, this latter figure

must form the basis of any financial statement, so
that the rents may be fixed in accordance v.'ith a fair

value of the land, and the profit thus derived will

go to the relief of the rates, and hence to the benefit
of all ratepayers, and not to a few individuals, as
would be the case if no value was allowed for the land.
I may say that the land fronts upon one of the main
roads of our district, and the class of house it is pro-
posed to erect is one that will let at ahout 7s. 6d. per
week; consequently, the class of tenant (for a housing
scheme) will be above the average so far as wage earn-
ing is concerned. This. I presume, must be taken
into consideration, for, had the scheme been one of
rehousing slum dwellers, the benefit derived from the
public health point of view would have had to be
taken into consideration.

In my opinion the value placed upon the land should
certainly be its present market value.

Building By-laws : Timber-feamed Building on
^yHEELS.—"R.T.AA'." writes: A manufacturer some
time ago erected, without depositing a plan with the
local authority, a building measuring 17 ft. by 9 ft.

by 9 ft. 6 in. in height, and constructed of timber
framing covered with corrugated iron. He was served
with notice to show cause why the building should
not be removed under By-law 99 (copy sent), but
before the notice expired he interviewed my committee,
who agreed to allow the matter to remain in abeyance
for six rnonths, as the manufacturer said he was
moving his business to new premises, and would then
remove the budding. The six months passed, but he
had changed his mind, and the structure remained.
His attention was called to the iact, when he wrote
saying he had put wheels under the building, so that
it could be wheeled away, and was therefore a portable
building and exempt from the by-laws. The building
is used as a motor garage, and is substantially con-
structed. (1) Is the building a " budding " within
the meaning of the by-laws? (2) Does the placing of

wheels under it make it " portable," and therefore
exempt from the provisions of the b.v-laws.

(1) In my opinion this is a " building " within the meaning
of the b.v-laws. (2) I can find nothing in the by-laws
exempting a building solely on account of its being
" portable." The fact of its having had wheels put under
it would not neees-'-'rily prevent the structure from being
a "building." Sou Richardson v. Brown (49 J. P., 661.)
Assuming it to be a " building," it is not exempt unless it

comes within one of the categories enumerated in by-law 2
(which apparently is not the case).

Electric Lighting.—Referring to query and reply
on p. 158, ante, "W. W." writes: You very kindly
answered some questions for me relating to public
lighting. They were quite helpful and satisfactory to

us. Now may I trouble you again ? Our parish con-

plumc." Where necessary, copies of local Acts or documents
referred to should be enclosed. All explanatory diagrams
must be drawn and lettered in black ink only, and in such
style as to be fit for direct reproduction— i.e., without
re-diawing or amendment. Unless these conditions
are complied with we cannot undertake to reply to
queries.

sists of two parts or wards, about 1 mile apart—

a

colliery and village. The colliery company about a
year ago asked the district council for permission
to erect poles on the highway to supply light to
IJi-iva/e consumers only. This was granted on ron-

dition " That if the parish council at any time got
powers to publicly ligbt the parish, and took Ike

current from (hem (the colliery company), the parisli
council was to have the use of their poles to carry
their cable and lamps." The part italicised is the
important part. We have taken current from an
electric power supply company who will serve us
better. Now these poles are in our way. On the
other side of the road are telephone poles, so we
cannot go there. Will you tell us our position ?

Have we power to force the sale or hire of these poles ?

Have we power to order their removal ?

Assuming that the colliery company are duly authorised
to supply electric light, and that the erection of the poles
was duly authorised by the district coujicil, I do not see
any way in which the parish council can enforce the sale,
hire, or removal of the poles.

Private Street Works : Adoption of Street.—
" S. S. G." writes: I have recently made up a private
street for my council under the Private Streets Works
.\ct, 1892, involving an expenditure of about £2,500,
which my council has decided to allow the frontagers
to repay by annual instalments spread over a period
of six years, the council charging 4 per cent interest
on the balance outstanding. I shall be glad if you
will inform me if this arrangement prevents the coun-
cil adopting the street until the frontagers have paid
off the whole of their apportionments, or if the council
can proceed to take over the street in accordance with
sec. 19 at once. If the council should have to wait
till all payments have been made, I take it there is
no reason why they cannot remove house refuse,
clean.se and water the street, flush sewers and surface-
water gullies, and tar-spray the road surface at the
co.st of the inhabitants at large, under sec. 42 of the
I'ui.lic Health Act, 1875.

The arrangement referred to does not in any way affect
the power of adoption given by sec. 19 of the Act, which
power may be exercised immediately the works have been
executed, notwithstanding that they may not have been
paid for.

Highway : Water Dripping from Railway Bridges.
—"Theodolite" writes: In this council's district two
railway bridges pass over two of the main roads, and
owing to the bridges not being " drip-dry " the cori-

stant dropping of water on the highway has made the
portion of roadway under the bridge.s full of lioles.
Have the council power to compel the railway companv
to make the bridges " drip-dry " .= If the company
refuse to remedy the defects, can tl'.e council sue theiii
for dania.L'es to the roads ?

I cannot find any direct authority on this question. Biit
it is a. general principle that any act or omission upon or
near a highway whereby the public are prevented from
freely, safely, and conveniently passing along the highway
is a nuisance at common law. If such is the effect of the
company's omission to keep the bridges " drip dry," I think
this would amount to a nuisance at common law, and that
the council could probably compel them to remedy the
defects (and possibly also to pay damages) by proceedings
in the name of the Attorney-General.

Injury to Manhole.—" Wilkie " writes: A heavy
traction engine, in passing over one of our manhole.'^.
iToke the cover and franse, and otherwise damaged
Xhs manhole. Can the district council recover the
cxj)ense incurred in repairing the above from the
owner of the engine, or, in ease of anyone beiru' in-
jui-ed. woukl the district council have been liable.'
The manhole was not defective prior to the above.

If the manhole cover was sufficiently strong and well laid
to withstand the pressure of the ordinary traffic of the
district, and if there was no negligence by the district
council in their duty as road authority, the owner of the
traction engine is, in my opinion, liable to pay damages.
(See Chichester Corporation v, Foster, 22 T.L.E., 18.) I do
not think the council would be liable in the case of any
one being injured before they could with reasonable diligence
have repaired the cover.
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Municipal Work In Progress and Projected.

il,fl Hditor invites the eo-operation of SuRVBYOE readers with a view to making information given under this head at
iiie J1111I.U/ ...^ r

complete and accurate as possible.

The following are among the more important

proieeted works of which particulars appear below:

Buildings—Birmingham £66.1-57. Durham. Middlesex

.£7,72.3, Northampton £3,700, Sheffield £37,000;

housing and town planning—Shipley ;
roads and mate-

i-ial—Surrey. Westhampnett ; sewerage and sewage

disposal—Ammanford £2-5.231. Durham; water, gas

and electricity—Bakewell. Particulars of other

works projected will be found on our " Local Govern-

ment Board Inquiries" pages.

BUILDINGS.

Abingdon T.C.—A sclieme has been adopted for the

erection of a fire station in the market.

Birmingham T.C.—The corporation are advised by

the General Purpose.-^ Committee to raise a loan of

£66,157 for the extension of the Council .House.

Durham CO.—A new school is to be built at

Birtley at an estimated cost of £6.238, also a

school" at Boldon Colliery at a cost of £3,900. The

Sr>ennymoor higher elementary school i.s to be en-

larsed at an estimated cost of £3,600.

Grantham T.C.—The tender of Mr. J. Burbridge.

at £3,.5-50, has been accepted for the erection of an

elementary school.

Hampton U.D.C.—The preliminai-y plan of Mr.

S. H. Chambers, surveyor to the council, has been

approved for an open-air swimming bath. 100 ft. by

30 ft., estimated to cost about £1,000.

Hove T.C.—The council have agreed to the proposal

of the London. Brighton and South Coast Railway

Company to reconstruct Sackville-ruad bridge at an

estimated cost of £5.000, on condition that tliey (the

council) vote £3.75<1 towards the scheme.—Tenders are

to be invited for the provision of additional accommo-

dation for the police department, and an underground

lavatory in Norton-road outside the police station.

Middlesex C.C.—A new magistrate's court, is to be

built at Ealing, at an estimated cost of £7.725.

Northampton T.C.—The Public Health Committee

recommend the corporation to build new baths and

wash-houses at an estimated cost of G3.7(H1.

Oldbury U.D.C.—A committee has been appointed

to consider an offer of £4,000 made to the council for

the provision of public baths.

Omagh R.D.C.—The tender of Mr. Isaac Copeland,

Belfast, at £3.726, has been accepted for the erection

of the new town hall.

Romford R.D.C.—The surveyor, Mr. W. J. Grant,

lias submitted a report sugfrestin,<i that tl;e Local

Government Board be asked to approve new building

by-laws Ijased on the urban Model, and the clerk has

received instructions to write to the board in accord-

ance with the terms of the report.

Sheffield T.C.—The Healtli Committee have approved
the proposed erection of a lonsuuiption sanatorium

to contain 250 beds, the inclusive cost to be £150 per

bed. or £.37.fKXi. From tlie Government £13..S«8 is ex-

pected. £23.612 being provided by the city.

Surbiton U.D.C.—For the erection of a workshop
at the .sewaire works the tender of Mr. B. Tliorogood

has been accepted at £132 12s. Of four tenders tliere

was one which was only 4s. 6d. lower, and preference

was given to Mr. Tliorof:ood on the ground that be
employed local labour, paid local rates, and had his

building plant on the site.

HCUSINC AND TOWN PLANNING.

Dungannon U.D.C.—AVith respect to the housing
.scheme. coii>i.^ting of twenty-four hou.^es, it has been
decided to fix the rents of the smaller dwellings at
3s. .3d. per week, and the larger dwellings at 4s. 6d.

per week, exclusive of taxes.

Evesham R.D.C.—It lias been agreed to offer £400
for a site covering 6,420 yds. for a further housing
sdieme.

Ham U.D.C.—It is understood that the Local
Government Board have approved the council's town
planning scheme.

Norfolk C.C—The cuiily surveyor, Mr. T. H. B.
lleslop. has been directed to make a report as to

the number of houses required by the council's road-

men, and the di.stricts, with the possible cost of

building such houses.

Rugby R.D.C.—Instead of adopting a proposal to

build houses under a housing scheme, the council

have resolved to take steps to relax the building by-

laws.

Shipley U.D.C.—The Local Government Board have
sanctioned a scheme for the provision of twenty-one
workmen's dwellings.

Surbiton U.D.C.—The council on Monday decided
to apply to the Local Government Board for authority
to prepare a town-planning scheme. It was stated

tb.at it is not intended to employ engineers or sur-

veyors to get out the plans, but to purchase ordnance
.sheets.

PARKS AND OPEN SPACES.
Falmouth T.C.—It has been decided to con-

struct a bowling green at Green Bank Gardens.

Keighley T.C.—It is proposed to construct a bowling
green in Lund Park, at an estimated cost of £210.

Littlehampton U.D.C.—The surveyor. Mr. Harry
Howard, has completed plans for laying out the new
recreation grounds, including a small pavilion, at an
estimated cost of £1.000.

ROADS AND MATERIALS.
Grantham R.D.C—The tender of Messrs. W. G.

Clarke & Co., Cirantham. at £263. has been accepted

for the construction of Pretoria-road. Gonerby. The
council have passed the following resolution: "That
at the expiration of the present contract the Grantham
Kural District Council do not, unless required by
the county council, undertake the maintenance of

tlie main roads."

Hampton Wick U.D.C.—The tender of Messrs.
Lavender & Bates has been accepted for the supply
of 4IH) yds. of broken granite at 13s. 6d. per yard.

Kensington B.C.—The "Works Committee report that
during the past summer the area of the macadam
and wood leaved roads in the borough which have
been tar-sprayed has amounted to 457.228 sq. yds.,

the length of the roadway l)eing ai)i>roximately 25J
miles. Tlie co.~t of the work has amounted to £2,490.

which sum is equal to l-3d. per square yard.

Larne U.D.C.—Granolithic footpaths are to be con-

structed in Fleet-street, at an estimated cost of £322.

Northumberland C.C.—The council have resolved to

take over and iiiqirove the road between Weldon
BriilL-e and Rotlilinrv. in the direction of Brinkburn
ard Dclnh.n Bridge, at an estimated co.st of £4.600.

Penge U.D.C.—In response to an application to the
Koail Board for a grant for the improvement of the

roadways in Parish-lane, Penge-lane, and Green-

lane the iKjard have offered a grant of £438. This

is the maxiiiiuiu sum of 5<J per cent that can be

granted.

Rowley Regis U.D.C.—It has been agreed, subject

to sanction for a loan of £800 being obtained, to

carry out an improvement in Moon-lane, Rowley.
A sub-conmiittee has been appointed to consider the

scale of wages of the workmen in the council's

emjiloy.

Surrey C.C.—On Tuesday the Highway Committee
recommended the contribution of £3,312 towards
twenty-four improvements in main or assisted district

roads : and reported the receipt from the Road Board
of £7,104 on account of grants for resurfacing main
and district roads in the county for the current year.

—Tlie various local authorities are to be asked to

supply lists of dangerous corners within their re-

spective districts, and the Road Board suggest that

a surveying assistant should be employed by the

county council to make surveys of all such corners

on the main and district roads, and to make sugge.s-

tions for their improvement. The board are willing

to repay the expense incurred in the employment
of such an assistant, and will make substantial

grants towards the cost of the necessary improve-
ment works, but they desire it to be known that they
will, as a general rule, expect the cost of the land
to be borne by the local authority.—The Highways
and Bridges Committee reported that a jdan for im-
proving Richmond Bridge had been sent in by the
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Middlesex Cfjiinty Cmiiuil, l)Ul the ouimuitteo did

not favour it. Tlie whole question is shortly to be
discussed; meanwhile it is understood that the
majority of the committee favour an entirely new
bridge.—It has been decided to approach the Road
Board on the question of the widening at once of

Window's Bridge on the main Portsmouth-road, in

the district of the Esher and the Dittons Urban Dis-

trict Council.

Westhampnett R.D.C.—It has been agreed to
advertise for tenders for the supply of No. 1 Road
Board specification quality tar for the treatment of

roads during 1914, as follows: Lower district, 16,600

gallons; upper di>fiirt. 2,400 gallons; total l<1,fM)0

gallons.

SEWERAGE AND SEWAGE DISPOSAL
Altrincham U.D.C.—Surface-water drainage works

ai-e to be can-ied out at a cost of £700.

Ammanford U.D.C.—The council have accepted a
resolution adopted by the Joint Sewerage t'onnuittec
in favour of the applic;itinn for a provisional oider to

form a united district and a joint board in the .\unnan
Valley for sewerage purposes. The apportioned ''ost

of the trunk drainage scheme is estimated at—.\nimau-
ford £8,627, Cwmaniman £6,886, Llandilofawr C2.,")5!l.

and Pontardawe £7.i:)9; total £2o,231.

BaldoGk U.D.C—A site is to be acquired in Biggles-
wade-road for new sewage disposal works.

Banffshire CO.—The tender of Mr. Robert Mackay,
junr., Aberdeen, at £1,040, has been accepted for

sewerage work at Port Gordon.

Bellingham R.D.C—The council have sanctioned
sewage disposal scheme.- for Greenhaugh, at an esti-

mated cost of £280, and I.aneliead at a cost of £245.

Bowland R.D.C—A new sewerage scheme is under
the consideration of the council.

Durham T.C—The Local Government Board have
saiu-tioned a loan for providing a screening and diedu-
ing apparatus at the new sewage works. When this

apparatus is installcil these w-orks will lie one of the
most modern and up-to-date sewage disposal works m
the northern counties. Tenders are to be invited at

an early date The engineers are Messrs. Taylor &
Wallin, of Newcastle-upon-Tyne.

Totnes T.C.—The borough surveyor, Mr. W. V.
ToUit, having reported that no drainage by-laws were
in force in the borough, his suggestion that the council
should adopt the Local Government Board Model
drainage by-laws for existing buildings was recently
• igreed to, and a committee was ajipointed to go into
the draft by-laws.

WATER, CAS, AND ELECTRICITY.

Bakewell U.D.C—It is proposed to construct a new
reservoir with a capacity of 100,000 gallons.

Beeston U.D.C—The Highway Committee reported
recently that the canvass of the ratepayers in reference
to the council applying for its own electric powers
had resulted in 660 in favour of the council's applica-
tion and 284 against, wliilc 1,250 cards were not re-

turned, and 461 card- were returned unsigned. The
recouunendation that the council should apply for an
electric lighting order was referred back.

Kirkby-in-Ashfield U.D.C—A scheme is to be pre-
pared with a view to tlie extension of the gas supply
to .\nnesley Woodliouso and Annesley Colliery Rows.

Lytham U.D.C.—It has been agreed by the council
to erect works for the supply of electricity. It is over
ten years since powers were first granted, and a new-
order was issued recently by the Board of Trade.
Negotiations were opened a fortnight ago with the
St. Anne's Council for a bulk supply, but the Lytham
authority were advised that the cost per unit frnm
St. Anne's would be .3;i.0d., while with their own plant
they could generate at 2'9.3d. per iniit.

Oswestry T.C—It has been agreed to relay a large
portion of the water service pipes.

Tiverton R.D.C—Tlie tender of Mr. Harris,
Tiverton, at £898, has been accepted for carrying out
the Silverton water supply scheme.

MISCELLANEOUS.
Dumbartonshire CC—The Eastern District Com-

mittee have I'eceived notice from the Glasgow Cor-
poration of their intention to seek powers to extend
their tramway to Duntocher, and the matter is now
being considered by the County Road Board.

Rowley Regis U.D.C—The council have decided to

apply to the Local Govenunent Board for their

sanction to a loan for the laying out of the cemetery

in accordance with a scheme submitted by the sur-

veyor, Mr. W. H. Brettell.

Surbiton U.D.C—Twelve acres, three roods, and six

poles of land adjoining the site of the sewage works

have been purchased for £1,850, for a new cemetery,

and a repoi-t is to be submitted as to the estimates of

the surveyor (Mr. H. T. Mather) of the cost of laying

out the land.

PERSONAL.

Mr. W. H. Hall, b.sc, surveying assistant in the

Southwark borough engineer's office, has been elected

a professional as.sociate of the Surveyors' Institution.

Dr. Aubrey Strahan, r.n.s., has been apjiointed

director of the Geological Survey and Museunv in

succession to Dr. .1. .1 . H. Teall, k.h.s., who v.ll re-

tire from the iX)st on January oUi ne;:t.

Dr. Richard Deane Sweeting, senior medical in-

spector of the Local Government Board, died on

Monday, in London, we regret to .state. He had been

connected with the medical department of the board
since 1890.

:Mr. R. H. Jeffes, surveyor to the Maidens and
Coonibe Urban District Council, and Mrs. Jeffes h!;ve,

we regret to learn, suffered an irreparable bereave-

ment by the death of their only son, who had not

quite reached eleven years of age.

Mr. John Belcher, r.a., the well-known arcVitect.

died on Saturday last, we regret to learn. Mr.
Belcher, who was seventy years of age, was t'lesident

of the Royal Institute of British Ai,'hi*ects from
1904 to 10(16. Examples of his work are Colchester

Town Hall and the Guildhall at Cambridge.

Mrs. Macaulay, who has just died at Kingston-iipon-

Tliames, at the age of seventy-four, was the wife of

Major iVfacaulay, late surveyor to the Kingston Cor-

jioratioii. The deceased lady, who had been in in-

different health for some time past, was a daughter
of the late Mr. Thonuis Lightfoot, of Accrington, Lan-
cashire.

Mr. O. S. Webb, it was reiiortcd on Monday, has
resigned his position as second assistant to Jlr. M.
llainsworth, surveyor to the T'eddington Urban Dis-

trict Council, and Jlr. Hainsworth has been autho-
rised to appoint a junior clerk at a salary of £1 i)er

week. Ai)plications, on forms to be obtained from
him, are to reach him liy J\fonday, the 24th instant.

Mr. A. Dryland, the county surveyor of Surrey,
was on Tuesday authorised liy the council to accept
an appointment as a member of the Advisory C(rni-

miltee of H.M. Road Board; and was also appointed,
together with the chairman of the Highways Com-
mittee, to represent that committee at the confer-

ence on the imiirovement of arterial road comuumi-
cation in Greater London.

Mr. Horace Boot, whose installation as president
of the Institution of Municipal Engineers took place,

as recorded elsewhere in this issue, on Friday last,

Vas educated at the City of London School. He re-

ceived his technical training at the City and Guilds
of London Institute, and his practical engineering
training at the works of Messrs. John Penn & Co.,

Limited, Greenwich, and Messrs. John.son & Phillips,

Limited, Charlton. He subsequently became assistant

engineer to Messrs. Lawrence, Scott & Co., Limited,
Norwich, and was employed on the ilesign and con-
struction of the electricity works for that city. For
fifteen years he was borough electrical engineer of

Tunliridge Wells, and he has advised, as con-

sulting engineer, the corporation of that town and the

authorities of JIaidstone, Leamington, Camberwell.
Ilorsliain and Chichester, among others. Mr. Boot
—of whom a portrait appears in the form of an inset

to this numlier—practises in Victoria-street as a con-

sulting municipal engineer, and has carried out many
large public works, involving the expenditure of

several hundreds of thousands of pounds. He is a

member of the Institution of Electrical Engineers, and
of the Institution of Mechanical Engineers, and is a

l^ast member of council of the Incorporated Municipal
Electrical Association.

CHANGE OF TELEPHONE NUMBER.—Readers

are requested to note that " The Surveyor " telephone

number is now City 1046.
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FOR OTHER ADVERTISEMENTS
See End of Paper.

•pHE ROYAL BOROUGH OF KENSINGTON.
-»- \PPOINTMENT OF FIRST-CLASS ASSISTANT,

BOROUGH ENGINEER'S DEPARTMENT.
The Council of the above Borough require tlie

.services of an Assistant in their Borough Engineer's

Department, at the commencing salary of Class I.

—viz., £215 per annum, rising by conditional annual

increments of £15 to a maximum of £260.

Candidates, who must be between 30 and 35 years

of age, should have passed the examination and

hold the teslamur of the Institution of :\Iunicipal and

County Engineers, be a draughtsman in works of

municipal engineering, and have had experience in

tlie supervision of works in progress of some mag-

nitude.

It may be mentioned that, in addition to the special

and routine works of a jMetropolitan Borough Engi-

neer's Office, the department is responsible for the

maintenance and lighting of public buildings, and

the lighting (gas and electric) of streets.

The apixiintment will be subject to the provisions

of the Kensington Borough Council (Superannuation)

Act. 1907, under which percentage deductions are

made from all salaries and emoluments.

Applications must be nuide in the candidate's own
handwriting, on printed forms to be obtained from the

undersigned, and nnist be delivered at my office,

accompanied by copies of not more than three testi-

monials of recent date, not later than four o'clock

in the afternoon of Tuesday, the 25th November, 1913.

Personal canvassing of any member of the Council

will be a disqualification.

(Signed) W]\[. CHAMBERS LEETE,
Town Clerk.

Town Clerk's Office,

Town Hall,
Kensington, W.

Novemlier 11,1913. (952)

THOROUGH OF CHEPPING WYCOMBE.
*-* WATER COM:\riTTEE.

The Committee invite applications for the post of

Knaineer at the Waterworks Pumping Station. Wages,

"Jd. per hour, with a minimum of £2 5s. per week,

with 1 week's holiday which will be paid for. The
selected candidate will be required to execute running
repairs.

Further particulars nuiy be obtained at the office

of the undersigned, to whom applications, stating age.

&c.. must be delivered by November 36, 1913.

T. J. RUSHBROOKE.
Waterworks Engineer.

77 Easton-street.

Hish Wycoiube.
"November 12, 1913. (955)

METROPOLITAN BOROUGH OF
STEPNEY.

CONSTRUCrriON OF UNDERGROUND
CONVENIENCE.

The Council of the ^letropolitan Borough of Stepney
Iierebv invite

TENDERS
from Builders and Contractors for the Construction of

an Underground Convenience in Commercial-road
Juist, Stepney.
The Contractors will be required at all times during

tlie existence of their Contract to pay the Trade Union
rates of wages, as agreed to b.rthe Employers' Associa-
tions and Trades Unions, and as in juactice obtain.

The Contractor will be prohibited from assigning or
(inderletting the Contract without having previou.sly

obtained the written consent of the Council thereto.
Cojiies of the Specification, Stipulations. Quantities.
Schedule and Form of Tender may bo obtained by
applying to the Borough Engineer (Mr. il. W. Jame-
son. Assoc.M.iNST.c.E.), at the Municipal Offices. 15

Great Alie-street, Whitechapel, E., between 10 a.m.
and 12 noon, upon depositing a .£5 Bank of England
Note.
The deposit will be returned after the delivery of a

liond-fide Tender, together with all the documents
issued.

Tenders, endorsed " Tender for Commercial-road
Convenience," must be sent in the envelope supplied
to the undersigned so as to arrive at his office not later
than 12 o'clock noon on Monday, the 1st day of

December, 1913.

The Council will not be bound to accept the lowest

or any Tender.
(Bv order of the Council)

GEO. W. CLARKE.
:Municipal Offices, Town Clerk.

15 Great Alie-street, E.
November 12, 1913. (961)

"PSSEX COUNTY COUNCIL.
-*^ HIGHWAYS COMMITTEE.
The Essex County Council are prepared to receive

Tenders for the Supply of Seven Trailers for use

with their Steam Tractors.

Forms of Tender and copies of Specification may
be obtained from the County Surveyor's Office,

Chelmsford.
Tenders are to be delivered on or before November

24:h, 1913.

PERCY J. SHELDON, m.inst.c.e..

County Surveyor.

Chelmsford.
November 12, 1913. (954)

pANNOCK URBAN DISTRICT COUNCIL.^ TENDERS FOR REFINED TAR.
The Cannock Urban District Council invite Tenders

for the supply of Refined Tar, prepared in accordance
with the Specification of the Road Board, delivered

in such quantities and at such times, and at such
specified places within the district, as may be required

during the Summer of 1914.

Forms of Tender may be obtained on application

to Mr. Robert Blanchard, Engineer and Surveyor, at

the Council Offices, Cannock.
Sealed Tenders, endorsed "Tender for Refined Tar,"

and addressed to the Chairman of the Council, at the

Council Offices, Cannock, are to be delivered not later

than 10 a.m. on Friday, the 28th day of November.
The Council do not bind themselves to accept the

lowest or any Tender.
C. A. LOXTON,

Clerk to the Council.

Council Offices,

Cannock.
November 12. 1913. t956>

"DOROUGH OF HAMMERSMITH.
-*-* TO PAVING CONTRACTORS.
The Borough Council invites Tenders for Paving

the Carriageway and Footways of the following

Streets—viz. : Aycliffe-road (Sec. 1), Hamlet-gardens
(Sec. 2). Hartswood-road (Sec. 1), Palgrave-road, and
Passage at rear of houses in Valetta-road.

Plans may be seen, and Specifications and Forms
of Tender obtained on application to Mr. H. Mair,

Borough Surveyor.
Sealed Tenders, endorsed " Tender for Paving

^Road)," must be delivered to me not later than
4 p.m., on Wednesday, the 26th November, 1913.

The Council does not bind itself to accept the

lowest or anv Tender.
LESLIE GORDON,

Town Clerk.

Town Hall. Hammersmith, W.
November 12, 1913. (960)

GENERAL ASSISTANT, 28, desires engage-
ment, temporary or permanent. 12 years' ex-

perience, municipal and private; water supply, sewer-

ago and sewage disposal, highways, public buildings,

housing. Good draughtsman, surveyor and leveller.

—Box 1.338, office of The Stjkveyok, 24 Bride-lane.

Fleet-street. E.C. (958)

ASSISTANT ENGINEER (23). (Stud.Inst.C.E.'),

requires position ; municipal oY private prac-

tice; 7 years' experience municipal engineering.

London and provinces, and with jirivate fii'm consultr-

ini; engineers in the North. Good draughtsman, sur-

veyor, leveller.—Apply Box 1.336. office of Thk
Surveyor, 24 Bride-lane, Fleetrstreet. E.C. (953>

A RCHITECT AND SURVEYOR'S ASSIST-
-^J^ ANT (25). P.A.S.I.. desires immediate engage-

ment. 8 years' varied London and Provincial expe-

rience ; well acquainted with architectural work, sur-

veying and quantities : excellent references. Moderate
saiarv.—Box 1,337. office of The SrRVEYOK. 24 Bride-

lane. 'Fleetrstreet. E.C. (957)

SURVEYING ASSISTANT, A.M.S.I., technical

training and office experience, good draughts-

man and surveyor. &c.. desires jiosition in ^Nluni-

cipal or Private Office, preferably in the Manchester
disaict.—Box 1,339. oflice of The Surveyor, 34 Bride-

lane, Fleet-street. E.C. (959)
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Third International Road Congress.
DEVELOPMENT OF PUBLIC SERVICE MOTOR VEHICLES.

On the subject of communication No. 7 there are

seven reports, furniehing very valuable information a.s

regards the vehicles now in use, the manner in wliicli

they are employed, the purposes they serve, the com-
petition which they have to meet, and the extent of

the development, in different countries, of this im-

portant branch of traffic. The Kussiaii report is highly

suggestive of remarkable possibilities in the direction

of the development of long distance transport of

passengers and goods, a subject which is also referred

to by other contributors to the Koad Congress pro-

ceedings. The nature of the information supplied from
other countries is, collectively, such as points to the

adaptability of the public service motor vehicle to a

wide range of conditions.

GERMANY.
Mr. HOEBUKGEE, Stadtbaurat, Munich;

Mr. 8CHWABE, Eegierungs-und Bauassessor, Munich.

The authors have made the attempt to render their

report, as far as possible, representative of develop-

ments throughout Germany. The information from
Bavaria may be regarded as complete, and a consider-

able amount of information sent in in reply to specific

inquiries was received from Southern Germany gene-

rally. As regards Nortliern Germany, such materials

as could be obtained without detailed inquiries are

incorporated in the report.

Berlin.—Dealing first with town services, the authors
point out that, except in Berlin, no town omnibus line

properly so called has yet been established in Ger-
many. A few lines which traverse the suburbs of

towns have the character of across-country lines, and
are considered under that head. As regards Berlin,

such particulars as were furnished show that there
are about 47 miles of route served. The earliest ser-

vice was instituted at the end of 1905, four more in

1908, three in 1910, and one in 1911. One route was
extended in 1910, two in 1911, and two in 1912.

Across-country Services.—In North Germany there are
a large number of scattered services and possibly some
actual networks of lines, such as that in and near
the Hartz Mountains. About 137 miles are worked by
the Imperial Postal Administration, the shortest line
being 3 kilometres and the largest 35 kilometres, and
about fifteen vehicles are employed. The total cost per
car-mile is about 7Jd., and there are usually ten to

twelve seats in a vehicle.

South (Jer?nany.—The Bavarian Postal Administration
is (up to the date of the report, at any rate) the only
creator and worker of a large network of across-country
lines. One all-the-year-round service was opened in
1905, three in 1907, five in 1908, and nine in 1909. In
1907 four summer lines were opened, five such in 1908,
and three in 1909. At the beginning of August, 1912,
the total length of sixty-one all-the-year-round lines
was about 757 miles, and twenty-one summer lines,
three " urgency " circular services, and three other
urgency services totalled about 450 miles. On the lines
wliich are worked all the year the number of
passengers carried was, approximately, as follows per
vehicle-mile in 1911: Maximum, 20; minimum, 63;
average, 11 ; the corresponding figures for summer ser-
vices being 22-5, 64 and 137. The general average
was 11-7 (129 in 1910). In 1910 the average distance
traversed by each person was, on all-the-year lines,
5'5 miles, and on summer lines 8'6 miles, the distances
being slightly reduced in 19U. These figures are not-
able as indicating in a very effective manner the
across-country nature of the services. The following
(taking 8 pfennig=ld.) are figures for 1911 : On all-the-
year lines, average receipts per car-mile, passengers,
7-6d., total lOld.; pure working costs 7-4d., total ex-
penditure 9-3d. On summer lines: average receipts
per car-mile, passengers 16-6d., total 17-3d.

;
pure work-

ing cost 7-5d., total expenditure 9-25d. The influence
of winter weather upon the costs of working is shown
by the fact that, whereas the cost of fuel alone for the
all-the-year services was 6-2 pfennig per car-kilometre
(IJd. per car-mile), it was only 4-9 pfennig per car-
kilometre (0'98d. per car-mile) for the summer services.
The expenditure on all repairs was about 2d. per car-
mile. In the above figures the cost of the car-houses
is not included, those for continuous services being
nearly always provided by the parishes. The fares are
usually 5 to 6 pfennigs per kilometre (fOd. to l-2d. per
wile) for all-the-year services, and for summer ser-

vices 7 to 10 pfennigs, usually 10 pfennigs per kilo-

metre, or 2d. per mile. For the urgent services, lid.

per mile is charged.
Weights and Dimensions—The weights of the vehicles

usually range from about 3 tons to 3 tons 8 cw'ts. when
empty, and from about 4 tons 7 cwts. to 4 tons 17 cwts.
when loaded. The proportion of the load upon the
driving axle is usually about 64 per cent when the
vehicle is empty and 68 per cent when it is loaded,
or an average of about two-thirds. The axle weight
may therefore reach about 3 tons 7 cwts. as a maxi-
nnim. In the newer passenger cars for summer ser-

vices the ijroportion of the load borne by the rear
axle is as muclr as 74 per cent for covered and 78
per cent for open vehicles. The number of motor
vehicles is 152, and trailers 33 (we are still dealing with
the Bavarian Postal Administration Services). The
trailers are provided with brakes worked by the driver
of the motor vehicle.
On the whole the summer lines pay best on account

of the higher fares and the concentrated working, but
the other lines have yielded a profit. " The motor-car
lines serve traffic districts down to those with popula-
tions of 1900, in which the institution of local railways
could never be hoped for. The capital invested by the
State is, on the average, about 2,600 marks per kilo-

metre, as compared with about 61,400 marks found by
it per kilometre of a local railway." The English
equivalents are £130 and £3,070. The service can
usually be maintained in severe winter weather, except
for a few days' stoppage; but a stoppage of several
weeks has occurred owing to a heavy fall of snow.
About six motor vehicles are in use on some 37 miles
of privately owned line in Bavaria.
W iirtemherg

.

—^The Postal Administration of Wiirtem-
berg had five lines at work in August, 1912, and three
were to lie added later in the year. In 1911 total

receipts on one of these lines averaged 7'5d. per car-

mile, the total working expenditure 5'4d.; on another
the respective figures were ITld. and 6'8d. Of private
services tliere are probably about twentj'-one in this

State. The cars usually seat fourteen to sixteen
persons. Particulars are given of four lines with
twelve vehicles.

In Baden there are abc»ut 320 miles of private lines,

some of which have been worked at a loss, while others
show a small profit. A table with particulars relating
to thii'teen lines is given, most of these being provided
with a single vehicle, the total number of vehicles
being twenty-seven. Only a few of these approach
5 tons in weight laden.
On the economics of the subject the authors write

as follows: "From their points of view as road-build-
ing and maintenance engineers, the authors cannot
refrain from pointing out that this picture ceases to
look so satisfactory when the extra expense of the road
maintenance caused by the automobile line is taken
into account. At the same time they allow that, if

these lines had not been instituted, the State would
have been obliged to build, or, on the plan followed
by States other than Bavaria, to subvention a number
of poorly or, by reason of expensive construction,
badly paying secondary railways, and that, accord-
ingly, the creation of the automobile omnibus line

may probably be justified even from the purely fiscal

standpoint."
AUSTRIA.

The motor omnibus has, so far, been unable to
obtain a footing in Austrian towns, which are well
provided with tramways, and are not usually paved in
a manner favourable to motor-omnibus traffic. Motor
omnibuses have been working in the outer fringe of

Vienna in continuation of three electric tramways, the
vehicles weighing from 28 to 475 metric tons. There
is an overhead trolley omnibus line with four cars,
each weighing 275 metric tons. All these lines are
worked by the municipalities. A private undertaking
has begun regular excursions by large open motor
omnibuses.
As regards services in the country the author writes

:

" With respect to the development of the motor-
omnibus traffic, the services outside towns are in

Austria of far greater importance than tlie services in

towns. The topographical conditions of the country

I

are not specially favourable for the construction of
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cheap local and light railways, and consequently a

comparativelv large capital would be required to build

them. The sparsitv of the population and the total

absence of industrial undertakings in a great many

parts of the Monarchy preclude from the outlet the

possibility of earning a fair income on many of the

local railways for which schemes have been prepared.

In such localities motor omnibuses would be the

proper means of conveyance for dealing with the

periodical transport of passengers with some advan-

tage. This trafiBc is now being worked, in many

places, by job-masters with horse-drawn vehicles, who

at the same time convey the mails for a fixed annual

sum. Where there is a larger traffic, other regular

horse-omnibus services are also worked besides those

conveying the mails. Generally speaking, therefore,

routes upon which there already exists a very brisk

passenger traffic, or where a considerable increase in

this traffic might be expected if the service were

accelerated, seem to present the general conditions

that would favour the establishment of a motor-omni-

bus service."

A Government service, on a route 24 miles in length,

was started in 1907, and a number of private lines

have been started in sundry places. The roads are

not suited to the new traffic, and there is a tendency

for the routes chosen to include roads hitherto of minor

importance, and considerably weaker than the main

roads. The Government is spending considerable

sums in improving the State roads. The following

w-as the position of affairs in October, 1912: Routes

worked by the State were thirty-four in number, the

aggregate length being about 700 miles, the number of

motor vehicles 120 US postal) and three trailers.

Private routes numbered forty, being 670 miles in total

length, and served by ninety vehicles. In addition

there was one route of about 1} miles with electric

motor cars. There were four overhead trolley lines,

one of the five which were working in 1910 having been

converted to a tramway. On these four lines there

were fifteen motor vehicles, and the total length was
15 miles. A considerable number of the vehicles weigh

about 3} tons (."dead weight"), some about 3 tons

15 cvrl., and the heaviest for which particulars are

given about 4i tons. Eight of the vehicles weighing

less than 22 tons have pneumatic tyres, and six have
solid rubber tyres with air chambers open to the atmo-

sphere. AU the rest have solid tyres, and most of

them have twin tyres on the driving wheels. Most of

the vehicles in the Government service are fitted with

a device which prevents a speed of 154 miles an hour
being exceeded on a level road, and the author con-

siders that such control di speed is an important
matter. The working expenses, with benzine, average

about 8d. per kilometre, or 13d. per mile.

UNITED STATES.

H. M. SWETLAXD. Member of the Society of
Automobile Engineers, New Tork.

Tliis report is devoted to descriptions of vehicles

owned by municipal authorities, and statistical infor-

mation relating to these vehicles. The author points

out that the demand has been so great that the per-

fecting of details has necessarily been, for the time,

a secondary consideration, and the vehicles are not,

in all cases, the best that could be devised. About
90 per cent to 95 per cent of the municipal motor equip-

ment of the United States has been obtained in the

last four years—most of it in the last two years.

Statistics have been obtained through the Department
of Agriculture from towns with populations of 10,000

and over, and 538, or 90 per cent, answered the in-

quiries. Of the municipal motor vehicles enumerated
about 55 per cent are in the fire departments, 21 per
cent for inspection purposes, lO per cent in the police

departments, 5 per cent are ambulances, and 4 per
cent are in the waterworks departments. Vehicles
used for street paving and repair amount to 2 per cent
of tlie total, road rollers, scrapers and road-making
maciiinery not being included in the scope of the re-

l>ort. Xew Tork, with a population of 48 millions,

has twenty-six combined chemical and hose vehicles,

eleven hose wagons, ten supply wagons, and thirty

chiefs' wagons, all in the fire department. There are
also three water towers, two ladder wagons, and one
motor fire engine. The waterworks department has
three "trucks." The police have four patrol wagons
and seven passenger cars. The finance department
has six pay wagons and seventeen lawn mowers.
Under "General" there are forty-eight officers' in-

specting cars.

The heaviest motor fire engine weighs over 10 tons,

those used in tlie smaller towns weighing from 24 to

54 tons. Ladder wagons usually weigh about 9 tons.

sometimes more, and the wheel base may reach 65 ft.

• Water towers " weigh about 10 tons each, on a 40-ft.

wheel base. The city of Springfield, Massachusetts,

has a water tower weighing about 12 tons, with a

48lt. wheel base and a speed of 20 miles per hour.

The horse-power of a large combination pump and
vehicle engine may be as much as 110. The city of

Rochford has a pumping engine with a 96-horse-power

motor, this vehicle having a speed of 38 miles per

hour; and Paterson, Xew Jersey, has a vehicle of

100-horse power, with a possible speed of 40 miles per

hour. In combination hose and chemical engines the

horse-power ranges from 52 to 80, and the speeds from

30 to 50 miles per hour. A combination chemical

engine with a 75-horse-power motor has attained a

speed of 58 miles per hour in a trial. A .T3otor-.lriven

street sprinkler, illustrated in the report, has a 64-ton

chassis, and a 48-horse-power motor which drives the

road wheels as well as the pumps, and will ^pre.ad 400

gallons of water per minute over a roadway 30 ft. to

40 ft. in width. The report is accompanied by a table

giving particulars of the weights and dimensions of

various kinds of vehicles.

FRA>XE.

The author divides his report into two parts: town
services, and services connecting towns. There are

now about 1,000 motor omnibuses in Paris. Of these

100 are of the Schneider type, thirty-seated; 627 of

the 1911 Sclineider type, thirty-five seated, and 363 of

the De Dion Bouton type, with tliirty-one seats. The
omnibus routes of Paris amount to 174 miles, forty-

eight diSerent routes being distinguished, and the

average daily rim is about 66 miles. The Schneider
vehicles of 1911 weigh about 74 tons unladen and 10

tons laden ; the De Dion vehicles weigh 7 tons unladen
and 9 tons laden. The cost per car-kilometre is about
lOd., 16d. per car-mile, but the author considers that
• we may hope that, notwithstanding the heavy work-
ing expenses in a town such as Paris, the running of

such cars will be profitable, on condition that ex-

traneous difficulties do not arise as regards the cost

of two leading factors—tyres and fuel."

.'Services Connecting Towns.—It is difficult, the author
states, to decide what developments have taken place

in inter-urban public vehicle services, for a line of

motor omnibuses will often be run for a time, then
given up, and tried again by other companies. In
December, 1912, there were twenty-six State services,

covering about 310 miles, some of these having been
working since 1903-4. A service organised in 1905-6,

and covering 186 miles, has been abandoned because
the department "refused to assist the service by means
of sufficient grants." At tourist centres near the coast

and in mountain districts there are services in "the
season," quite fifty such being at work in the -jummer
of 1912. A number of services have been organised in

the French Alps by the Paris-Lyons-Medit«rranee
Railway, and these have been linked up to suit the
times of the main line trains. These services form an
important system, including 932 miles of mountain
roads, and the car-mileage amounts to over 155,000.

The vehicles are usually of 12 or 15 horse power, and
are provided with movable hoods in order that the
view may not be obstructed.
In some of the departments the authorities have

started services which are sometimes weekly, bi-weekly
or tri-weekly, and include three monthly services.

Grants amounting to £23,000 have been made by
twenty-one departments with the assistance of the
State, and range from 100 to 1,000 francs per kilomatre
of route, the State contributing about half of the total

paid to the contractor. " When no assistance is ofiered

by the district authorities, it becomes necessary to

charge at a high rate, which is beyond the purse of

the average countryman, and which, in most districts,

soon brings about the failure of a service." With the
assistance of grants a charge of about Id. per mile
is usually sufficient. Apart from the services receiving
grants, there are others probably covering routes
amounting to about 5,123 miles.

The author recommends the use of vehicles with a
seating capacity not usually exceeding 12, and with
such vehicles a conductor is not needed. Tourist
vehicles run during the summer season usually have
a seating capacity of eighteen, and are often of the

ehar-a-banc type. The cost of running a motor 'bus

in the country often amounts to 104d. per car-kilo-

metre, or 17d. per car-mile. The Alpine cars can only
work 100 days in the year, and in the upper region of

the Alps this was reduced in 1912 to 77 days. The cost

per passenger may be reckoned at 2Jd. per kilometre.
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or -Id. per mile, and it seems that fares sufficiently

li it'll to be remunerative without a grant cannot be

charged.
UNITED KINGDOM.

E. S. SHEAPNELL-SMITH, Editor-in-Chiet of the
Commercial Molor, Hon. Treasurer o£ the
Commercial Motor Users' Association of

Great Britain and Ireland.

This report deals almost exclusively with develop-

ments that have occurred in London, and the author

pays special attention to the merits of motor-omnibus
services as compared with tramway services. At the

end of December, 1909, the street mileage served by

motor omnibuses in London was 115. A year later it

liad increased to 121 only, but by the end of 1911 the

number had reached 174. A sudden and great in-

crease took place during the next eleven months,
and at the end of November, 1912, the mileage was
337. Of the total—337—the mileage within the

area of the London County Council is 234. The
street mileage of the London County Council tramw^ays

is 133. The number of omnibuses actually working
on November 30, 1902 was 2,527 (now about 3,500);

eighty-four were steam-driven, the remainder liaving

ordinary petrol motors. The maximum intensity of

motor-omnibus traffic is in Oxford-street, between
Uond-street and Oxford-circus, 248 omnibuses passing

each way per hour, and the number of passengers

carried has been found to be as high as 8,432 in each
direction per hour. There is no congestion, the author

considers, except occasionally at stopping-places, and
with careful regulation this is avoidable. The average

number of vehicles per street-mile was recently about

ten, but it has since dropped to about eight, this in-

dicating, according to the author, a better and more
careful distribution; but it is no doubt due, in part,

to extensions in the outer area of Greater London,
where some of the services are less frequent than in

the central area. There have been important reduc-

tions in the working costs of the motor omnibuses of

the London General Omnibus Company, these reduc-

lions being: 1909, l'75d. per vehicle-mile; 1910, 0-55d.

;

1911, 0-88d. ; 1912, O'SOd. ; or a total reduction of nearly

4d. in four years. The working cost is now about 73d.
per 'bus-mile. The nett profits were at the rate of

about 4d. per 'bus-mile in June of last year, and were
probably about 5d. at the time the report was written.

The petrol tax of l^d. per gallon amounts to about
22d. per 'bus-mile.

As regards accidents, the author points out that 25

per cent of the total number are due to cyclists slipping

under the rear wheels (hurdle guards are now provided
on some vehicles). Street surfaces are not kept as

well cleaned as they should be to suit rubber-tyred
traflBc. An analysis of working expenses is furnished
in pence per 'bus-mile : Traffic expenses, 2' 43; running
and maintenance, 2'44; tyres, r02; general expenses,
0'62; depreciation, 050; interest on capital, 0'31 ; total.

7'32. In provincial centres the cost is about 9d. per
'bus-mile, the difference being partly due to a differ-

ence in the character of the road surfaces, and partly

to the fact that it is not possible to obtain so high
a daily mileage, 70 being an ordinary average against
100 or more for London.
The Molor Omnibus and the Tramcar.—The author

points out that the low running costs per mile, the
greater frequency of the service, and the superior
mobility of the motor omnibus are factors which have
enabled the thirty-four-seated vehicle tc compete with
the seventy-eight-seated electric tramcar throughout
Greater London. With respect to accidents, it is

pointed out that tramcars are not allowed to run
through the busiest streets in the central part of

London, though motor omnibuses are employed where
traffic is most dense. The street mileage run by motor
omnibuses in the London County Council area is

nearly double that worked by tramcars. Further, it

is the experience of all cities that the proportion of

accidents during the first year or two of a new trans-
port system is always very high. The seating accom-
modation is no criterion of the services performed, and
the average number of passengers carried by a seventy-
eight-seated tramcar is about the same as the ntmiber
carried V)y the thirty-four-seated motor omnibus. In
the crush hours extra omnibuses can be provided and
worked more cheaply than extra tramcars. The cost
of running an electric tramcar is about ir2d. per mile
against 7-3d. for the motor omnibus. The latest figures
at the time the report was written were 2,250,000
passengers per day carried by electric tramcars, and
1-85 million carried by motor omnibuses.
As regards obstruction, the official decision of the

traffic branch of the Board of Trade was that the ob-
structiou to traffic caused by a tramcar compared with

that caused by a motor omnibus is as 10 to 3. The
value of an undertaking cannot be measured by its

receipts without considering also the losses sustained
by the owners of vehicles the working of w'liich is

obstructed by that system, and the author estimates
that the value of one hour to the owners of vehicles
in London is equal to the earnings of the Lonchm
County Council tramcars. The saving on capital

account on a motor omnibus system as compared with
an electric tramcar system is between 65 per cent and
80 per cent for the same capacity of traffic.

ITALY.
G. TOLLER, Engineering Secretary of the Koads Committee

of the Italian Touring Co.

Transport by means of self-propelled vehicles has
tuidergone great developments in Italy. The author
gives particulars of a number of services. The length
of the route served is, in many cases, about 20 to SO
miles. As an example the following may be cited

:

The Piacenza-Bobbio route has a mileage of 28J, and
serves 65,000 inhabitants. There are four omnibuses
with a total seating accommodation of 60, and four runs
are made daily. There is one seat for every 1,187 in-

habitants, or for every J kilometre of route (0'47 mile)

;

one vehicle for every 1,600 inhabitants, and for every
Hi kilometres of route (about 7'1 miles). Cost of in-

stallation per vehicle, £700; cost of working per kilo-

metre, 0'96 franc, 14-7d. per mile. The shortest route
in the list is 10'6 miles, served by two vehicles, the cost

of working being 19d. per vehicle-mile (.fourteen seats
per vehicle). The longest route is 104 miles, with nine
veliicles having a total of 110 seats—one seat for every
G77 inhabitants, and for every 1^ kilometres of route
(0 93 mile), one vehicle for every 8,273 inhabitants,
and for every 18 kilometres of route (11 miles). Cost
of installation per vehicle, £1,333, and cost of running
)7'5d. per vehicle-mile. From the particulars given
the author deduces the following: The average length
of route is 25 miles, or 1 mile per 400 inhabitants of

the centres served. The number of vehicles is about
1 to 600 inhabitants, except when one of the centres
has a population of more than 10,000. The cost of

installation per vehicle, including purchase, is about
.£1,000. The cost of working, every charge included,
is about 1'20 francs per vehicle-kilometre, or 18Jd. per
vehicle-mile. The usual seating capacity is fifteen,

often eighteen, and sometimes twenty-four. A few
char.s-a-banc used in summer have thirtj'-one seat.s.

Sometimes the vehicle is divided into first and second
class portions. The power of the motor varies from
15 to 40 horse power. The steepest routes have
gradients up to 16 per cent, or about 1 in 6. The
weight of the vehicle in rimning order withoiit
passengers varies from 2 to 4 tons. The consimiption
of motor spirit is about 2 to 3'6d. per vehicle-mile, the
wear of the tyres from 2'4d. to 4'8d, per mile. The
wages of the staff are 3'2d. to 4'8d. per vehicle-mile,
insurance about 3d. to 5d., upkeep and spare parts
0-6d, to l'2d., general expenses and taxes 0'77d. to

l'24d., sinking fund of vehicle and plant, 2'4d. to 3'2d.

per vehicle-mile. La.?t year there were 162 services,

with a total length of 4,120 miles, of which 1,065 are
in Northern Italy, 1,190 in Central Italy, and 1,130 in

Southern Italy. In the Italian Isles there were 6:Jii

miles of motor routes. Concessions were then beiii;,'

granted for additional services amoimting to 2.3I!0

miles. For the financial year 1911-12, the Government
subsidies amounted to about £118,000, and provision
for nearly double that sum was made in the Budget
for 1912-13.

RUSSIA.
L. TSIMMBALENKO. Principal Inspector of the Direction

of Koads and Navigation, St. Petersburg.

The develojjment of motor transport of goods and
passengers has only just begun in Russia, and is at

present much hampered by physical and administra-
tive difficulties to which reference is made in this

report. Road trials for light and for heavy vehicles
have shown that most of the roads traversed and
bridges crossed were in an unsatisfactory state for

both classes of vehicles. The performances of these
vehicles showed, however, that it will be possible t:)

organise motor transport services, provided that the
roads and bridges be suitably repaired and improveil.
Administrative difficulties are encoimtered in the
absence of general regulation and uniform legislation.

The roads of the Empire are only administered in part
by the Ministry of Ways and Communication, the re-

maining and larger part being administered in Europe
by the Ministry for the Interior, and in Asia by the
military authorities. Regulations which were made in

1906 have already fallen out of use, and special regu-
lations have been made in various governments, pro-
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vinces and towns. On sonae roads administered by the
"country States" tolls are collected, but there are no
tolls on roads administered by the Ministry of Ways
and Communication. A Bill is now being prepared
to regularise the control of motor traffic. It is calcu-
lated that there are not more than 7,000 motor vehicles
and 5,000 motor cycles in Russia. About August, 1912,
there were 1,925 motor vehicles in St. Petersburg, but
only about twenty vehicles of more than 40-horse power.
As regards commercial transport, about 260 permits
for the establishment of services have been issued in
the past five years, chiefly for the West of European
Russia, but traffic was actually established on only
a few lines.

SOME REGENT PUBLICATIONS.'

Survey of India : General Report on the
Operations During the Survey Year 1911-
1912. Prepared under the duection of Colonel
S. G. Burrard, c.s.i., R.E., r.R.s., Surveyor-
General of India. Price 2 rupees (3s.). Survey
of India Office, Calcutta, and agents.

In accordance with the practice recently adopted
this report is general and concise. More detailed
descriptions and discussions of results will be found
in vol. iii. of the "Records of the Survey of India,
1911-1912." The cost of the department for the
financial year ended March 31, 1912, was nearly
33 lakhs, or about £220,000. Topographical sur^•eys

were continued in the Northern, Southern, and Eastern
circles. A special sui's-ey was made of Delhi and
the vicinity—a 4 in. revision with contours at 5 ft.

intervals. In the Southern circle the areas surveyed
included parts of Cochin and Travancore. and of the
Malabar and Coimbatore districts of Madras ; and
some of the country being very difficult, the work was
slow, laborious and expensive. The average cost

per square mile was nearly 30 rupees, the lowest
rates, some under 15 rupees, being in the Punjab and
the United Provinces, and the highest, nearly
80 rupees, in the Madras Presidency. In densely
wooded counti-y in Burma the cost was about 50 rupees
per square mile. These costs include both surveying
and mapping. Forest surveys were carried out in
the Punjab, the United Provinces, Berar, Coorg, the
Madras Presidency (South Kanara, and the Anamalai
Forest), Upper Burma, the Southern Shan States,

West Salween, and Assam. No. 13 Party was employed
on latitude observations, a new zenith telescope, by
Messrs. T. Cooke & Sons, being employed for the first

time. No. 15 Party carried out principal and
secondary triangulation ; the operations along the
Hunza and Kanjut valleys, near Gilgit, being intended
to form a connection with the Russian triangulation
in the Taghdumbash Pamir. Tidal observations were
taken at nine stations, and levelling operations of

considerable impor-tance were carried out during the
year. The magnetic survey work included a detailed

examination of the trap area of the Deccan. At the
headquarters office a 32-mile map of India was in

course of preparation, and will be published by the
end of this year. In accordance with the decision of

the International Committee ^London. 1909), a map of

India, on a scale of one millionth, is in course of

preparation ; but heights are given in feet instead of

metres, since these maps form the key to the whole
system of nomenclature and arrangement of the
topogi'aphical sheets.

The Improvement of Rivers. A Treatise on the
Methods Employed for Improving Streams for

Open Navigation, and for Navigation by ineans of

Locks and Dams. By B. F. Thomas and D. A.

Watt. Second Edition. Price 31s. 6d. nett.

London: Chapman & Hall, Limited.

In their preface to the first edition of this important
work the authors pointed out that at that time (1902)

there was in existence no standard treatise on the
improvement of rivers written with sufficient detail
for those engaged on actual construction or design.
Tliey endeavoured, therefore, to include in the work
all the important points of design and construction
which are likely to be met with in ordinary practice.
That edition is now exhausted, and for the purposes
of the new one the greater portion of the work has
been rewritten and rearranged, much new matter and
many additional drawings having been added, espe-
cially in the portion treating of open river navigation.

* Any of the publications reviewed, or referred to as
received, will be forwarded by the St. Bride's Press, Limited,
on receipt of published price, plus postage in the case of
nett books

The present edition makes its appearance at a very

appropriate time so far as British practice is con-

cerned, inasmuch as the improvement of our water-

ways and the development of inland navigation are

matters which are at present under serious discussion,

and in regard to which some action wall probably be

taken by the authorities in the near future.

The volumes before us are sufficiently comprehen-
sive in scope, but the authors have wisely devoted

most attention to treating problems from the stand-

point of actual practice rather than to those matters

of theory w^hich have already been dealt with fully

in many other works. The first volume is devoted

entirely to improvement by regulation, which, it is

pointed out, may have one or both of two aims—the

first to regulate or train the river in low water so that

the channel may be available as far as possible for

commerce, the second to prevent the erosion and the

overflow of the banks, and assist, by this means, the

securing of a more stable bed. The earlier chapters

deal at length with the characteristics of rivers and
the subject of regulation generally, while subsequent
chapters treat in detail of dredging and snagging,

dikes, protection of banks, levees, storage reservoirs,

and the improvement of the outlets of rivers. Part II.

of the work is devoted entirely to improvement by
canalisation, and is chiefly concerned with locks and
various kinds of dams. A feature of the work through-

out is the description of actual works, plates being
appended to each volume showing the construction in

detail. The book is well and copiously illustrated

throughout, and may confidently be recommended as

an exhaustive treatise on a most important branch
of engineering practice.

Local Government, 1912-1913. Comprising Statutes,

Orders, Forms, Cases and Decisions of the Local
Government Board. Edited by Alexander Mac-
morran, m.a., one of His Majesty's Counsel, and
Kenneth M. Macmorran, m.a., ll.b., of the Middle
Temple and Western Circuit, Barrister-at-Law

(Editors of "Local Government, 1908-1912; Statutes,

Orders, Forms, Cases, Decisions.") Price 203. nett.

London : Butterworth & Co., Bell-yard, Temple
Bar; Shaw & Sons, 7 and 8 Fetter-lane, E.C.
October, 1913.

In matters of local government, as in everything
else, there is no standing still. Law and practice are

being constantly modified, and are continually evolv-

ing into new shapes. No year passes without its crop
of statutes, with their various corollaries in the form
of orders, regulations, circulars, or what not, and its

equally important and sometimes still more abundant
crop of legal precedents in the form of decisions of

the Courts. To all concerned with such matters
is is of vital importance to be up to date.

Yet few, if any, of those engaged in practical

work have the necessary time and facilities for

wandering through the intricate mazes of official

publications, law reports, journals, &c., and
sorting out the relevant material for themselves.
Hence the value of such a volume as this, in which
the learned editors have collected and arranged the
various Acts of Parliament bearing upon local govern-
ment matters passed between September 1, 1912, and
September 1, 1913, and the multifarious official orders,
circulars, memoranda and decisions, rules of court,
forms, regulations and notes of cases, &c. &c., assign-
able to the same period. The same convenient method
of arrangement has been followed as in the previous
similar volumes, the subjects ^which range from
"Accounts and Audit" to "Workmen's Compensa-
tion") being taken in alphabetical order. Evidently
no pains have been spared to present in this handy
form a complete record of all res gesUe in connection
with each subject for the period covered, including,
in many instances, notes of questions in Parliament
with the replies thereto. Many of the sections will be
found to be of special interest to readers of The Sur-
veyor, such as, e.g., those on "By-laws and Regula-
tions," " Extraordinary Traffic and Excessive Weight,"
"Private Streets (Paving and Adoption of)," "Sewers,
Drains and Sewage Disposal," " Town Planning " and
" Water Supply."

Minimum Wage for Roadmen.—Staffordshire County
Council decided on Tuesday to give every able-bodied
roadman under sixty in their employment a minimum
wage of £1 per week. It was estimated that the
total extra cost would be over £-100 per annum. Mr.
Albert Stanley, m.p., supporting the proposal, urged
that it was cheaper to allow the old men to work on
the roads than to send them to the workhouse.
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Temporary Buildings in Reiation to By-Laws.
By T. C. BARRALET, m.r.san.i.

This short paper deals with those structures the

external walls of which are not constructed (to use

the familiar language of the Model By-laws) of

"brick, stone, or other hard and incombustible

material."

The framers of the Model Series, issued in 1877,

which still forms the basis of most of the regulations

throughout the country, recognised the fact that cer-

tain exemptions were necessary, and expressly ex-

empted such erections as plant-house, orchard-house,

summer-house, poultry-house or aviary, under some-
what hazy conditions. Now, most of us are not

troubled about orchard houses and aviaries, but the

course of years has brought into existence a number
of other excrescences which the well-meaning gentle-

men of 1877 did not foresee. The bicycle brought
the cycle shed, amateur photography dark rooms,

the motor car private garages, while the open-air

craze has brought out-door sleeping sheds. Many
local authorities have tried to keep pace with these

modern developments of extending the scope of the

exemptions ; but I do not know of one sufficiently

up to date to contemplate air-craft sheds.

True, the old Model series does make provision

for buildings not being dwelling-houses which are

detached, and at specified distances from other

buildings or premises, and not exceeding a certain

cubic capacity. Such are allowed if covered ex-

ternally with galvanised or sheet iron. This admits
of workshops, temporary churches, chapels and mis-

sion rooms, and, as we are aware, has been largely

taken advantage of. The stipulation as to iron

covering was doubtless inspired by the fact that no
other incombustible material was then in the

market, and has led to the architectural monstrosi-
ties in galvanised iron which obtrude themselves
even amidst the most rural surroundings.
Since the introduction of " Uralite " and similar

incombustible sheets, which lend themselves to more
architectural treatment, a number of local authori-

ties have amended the regulations to admit of their

use; but iron is generally rigidly insisted on. I

have no brief for any of the alternative materials
mentioned, but strongly hold the opinion that gal-

vanised or sheet iron is a most unsuitable walling
or roofing for any building, both on hygienic, archi-
tectural and constructional grounds, and no by-laws
should exist which enforce its use.

The complexity of modern life has brought into
existence a class of buildings which, while not re-

quiring the stability and durability of dwelling-
houses, are sufficiently permanent to require some-
thing better than the usual timber studding, match-
boarded within and covered with galvanised iron out-
side. Such erections as sports pavilions, club rooms
and drill halls are illustrative. If any part of such
building is intended or adapted to be used either
wholly or partly for human habitation, or as a place
of habitual employment, in most districts it is not
an exempted building, and the external walls have
to be constructed in accordance with the by-laws.

It is well known that steel framing filled in with
thin concrete or vitrified slabs is a far cheaper and
more expeditious method of building such structures

;

yet the by-laws in force throughout the greater part
of the country take no cognisance of this method of

construction, though for the purposes named it is

eminently suitable and satisfactory. A case in point
has recently occurred in my own district, where it

was desired to erect a golf pavilion and a cUfo room
half a mile away from any other building. But for

one fact it would have been an exempted building,
and could have been built in the usual galvanised-iron
style. That fact was that there were two caretakers'
rooms, which it was held brought it within the by-
laws. The architect was naturally averse to dis-
figuring the Surrey Hills by a hideous iron structure
and proposed steel framing filled in with " Frazzi

"

slabs. The by-laws did not admit of this, and there
was a deadlock until the Gordian knot was cut by
the building being licensed as temporary, with a
liability on the part of the owner to remove it at
six months' notice. As it was to cost £800, his

* Paper read at the annual general meeting of the Insti-
tntioQ of Municipal Engineers on Friday last.

hesitancy to sign such an agreement can be appre-

ciated.

Fortunately the Local Government Board have now
awakened to the fact that brick, stone and mono-
lithic concrete are not the last words in wall con-

struction, and have adapted a series of Model By-
laws to meet such cases as that referred to.

The Public Health Acts Amendment Act of 1907,

sec. 27, wisely recognises the inevitableness of tem-

porary buildings, and gives to local authorities a

wide discretion with respect to them. The Act, how-
ever, is an adoptive one, so that there are large areas

in w'hich it is not in force, and it would have been
advantageous if it had contained a definition of the

term " temporary," as it is somewhat a misnomer
when applied to buildings that are intended to stand

for more than a generation.

Perhaps, however, the temporary buildings which
give the surveyor the most trouble are those which
are obviously temporary—little wooden shanties on
vacant plots of ground, small workshops in the rear

of cottages, antiquated tramway cars and omnibuses
dumped in unsuspected places. Whether these come
under the regulations or not is largely governed by

the purposes for which they are intended to be used.

If a cottager puts a superannuated omnibus in his

back garden and calls it a summer-house, it is

probably exempt, but if he uses it as a workshop
it is contrary to the by-laws. From the fact that

such things are put in back gardens some time

elapses be'fore they come to the surveyor's notice,

and if six months has elapsed he cannot take action

under the by-laws.

It used generally to be thought that a building

on wheels was under any circumstances exempt from

building by-laws, and in my career many imposi-

tions of this nature ha.'e been attempted. If it were

so, it would obviously defeat the objects of all

reasonable building regulations, and it now appears

to be accepted that wheels have no effect in deter-

mining whether a building comes within the by-

laws or not. ^'\

The main objections to the type of flimsy tem-

porary buildings under consideration are

—

(1) Reduction of air-space in the rear of houses.

(2) Danger from fire.

(3) Unsightliness and untidiness.

The first and second can be met by making retro-

spective the by-laws requiring a clear space of 15 ft.

in the rear of all domestic buildings, as many autho-

rities have done, and prohibiting all leans-to and
sheds abutting on houses.

In many country districts the excrescences which in

course of time grow up round a cottage often cover

more space than the original structure. First, per-

haps, a fuel shed is attached, followed by a green-

house ; then comes a nondescript structure, alleged

to be a potting-shed, flanked by a chicken-run. An
inspection a year or two after reveals a donkey kept
in the fuel shed, the greenhouse transformed into a

scullery, the potting-shed into a workshop, and the

chicken-run serving as a lumber-room. For the

purposes for which they were originally constructed

such buUdings as those described would probably

be exempted from most building regulations, and
the surveyor has little or no control over the uses to

which they are subsequently put, until they become
structurally dangerous.
Perhaps the best remedy for these unsightly tem-

porary structures is the frank recognition on the

part of builders and designers of small houses

—

especially those in country districts—that the average
householder requires, in addition to rooms for living

and sleeping, covered accommodation for such of

his possessions as cannot reasonably be kept in a

house. It is exceedingly rare to see a small house
built with any accommodation for such every-day
articles of use as perambulators, bicycles, garden
tools, &c. ; even a coal or wood shed is often con-

spicuous by its absence. It should be part of the

design of every cottage that adequate provision of

this kind should be made.
During last year I made an inspection of a number

of cottages at Letchworth, and many of the tenants

bitterly complained that the regulations of the estate
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(lid not permit of their erectinf; the usual ram-

sliackle outbuildings to wliich they were accustomed,

and that the builders did not provide any suitablo

substitute for them. In some of the newer type of

cottages the need had been recognised, though to

a very slight extent.

It would add very little to the cost of a cottage

to provide at lea.st 100 sq. ft. of covered space in a

safe vicinity, and thus remove the temptation

tenants are always under to disfigure their premises

with hideous and insanitary surroundings. It is

generally the more satisfactory class of tenants with

liarmless hobbies who indulge in this sort of thing,

and these are frequently in a state of veiled hostility

10 building regulations, under the impression that

they are made for their special harassment.
On the whole, therefore, it would seem desirable to

fiame by-laws in such a manner as to admit, and
even encourage, the building of appurtenances to

dwellings which conduce to the comfort and conveni-

ence of the occupier, provided it can be done without

detriment to health or undue damage from fire.

Previous to the Act of 1907, many local authorities,

to meet apparent cases of hardship, had accepted

the plan of yearly licences for buildings which did

not comply with the requirements of the by-laws as

to structure and thickness of external w'alls, with

the condition attached that the building should be

removed by the owner after a specified notice from

the local authority. This is open to the objection

that a local authority have no legal dispensing

power in the matter of building regulations, and,

further, that there is a grave doubt as to whether
the conditions made under any such agreement could

be enforced. It would be of interest to know if any

member of the institution could instance such powers

being enforced in the case where a building,

admittedlv contrartv to by-laws had been allowed.

DERBYSHIRE SURVEYORS ASSOCIATION.

ANNUAL MEETING AT DERBY.

The annual meeting of the above association \Yas

held at Derby on Thursday, October 23rd.

The members, of whom there were a large niunber

present, met at the Midland Station, and, accompanied

by Councillor Hill, Messrs. J. Ward, m.insi.c.e.,

Iiorough surveyor, and W. Clews, deputy borough sur-

veyor, together with other members of the surveyor's

.staff, took train to Spondon to inspect the sewage dis-

posal works.

Returning to the Guildhall, the association were wel-

comed by his Worship the Mayor and the members of

the corporation, the Mayor taking the chair at the

meeting. Alderman Wilkins, J. p., gave a short address.

The president, Mr. J. Kilford, replied on behalf of the

association.

The following officers were elected: Messrs. H. J.

Kilford (Ilkeston), president; W. Holbrook (Heanor).

vice-president; R. C. Cordon (DufBeld), hon. treasurer ;

H. W. A. Carter (Matlock Bath), hon. secretary.

Lunch was provided at the Royal Hotel by Alderman
W. Blews Kobotham. The Mayor, who presided, was
supported by Dr. Laurie, Councillor Hill, the medical
officer of health, the borough surveyor, the deputy
borough surveyor, and other members of the corpoia-

tion.

Mr. Wright (Ilkeston) spoke on behalf of the asso-

ciation, and replies were made by the Mayor, Dr.

Laurie and Councillor Hill.

The company then broke up into small parties, and
visited the highways depot, Reginald-street baths, the
oanatorium and the electric power stations. Detailed
descriptions of the undertakings were furnished in a

booklet prepared for the occasion by the association.

Tea was provided at the Oriental Cafe by the presi-

dent; the inspection of the Victoria Electric Theatre,
where seats had been reserved by Mr. F. J. Studd,
completed the day's proceedings.

Votes of thanks to the president, the borough sur-

veyor and the officers of the association were heartily

carried.

Institution of Mechanical Engineers The first

Thomas Hawksley Lecture will lie delivered at the
institution by Mr. Edward B. Ellington, past-president,
on Friday, December 5th, at 8 p.m. "Water as a
Mechanical Agent" is to be the subject of the lecture

SHEFFIELD SEWAGE WORKS EXTENSIONS.

PROGRESS OF THE WORK : CITY ENGINEER'S REPORT.

In his report for the year ended ^larch 31st last Mr.
Wike, M.ixsT.c.E., the city engineer and sur-C. F

veyor, states that the sewage works extension scheme
for Sheffield, submitted to the Local Government
Board in 1904, has made considerable progress of late,
and that it will probably be completed within the next
twelve months. The works proposed were then
estimated to cost £270,369, but as far as can be seen
at present the work will he carried out for the sum
of £262,993, showing a saving of £7,376 on the
estimate, notwithstanding the fact that costs have
largely increased, especially for labour and materials
—the latter including the 230,000 tons of clinker and
slag filling for the contact beds—and that many
improvements on the original scheme, which experi-
ence proved to be desirable, have been introduced.
The corporation has been more fortunately placed

for obtaining supplies of filling materials than many
other towns, notwithstanding the fact that this mate-
rial has increased in price owing to the large demands
for sewage disposal purposes, and it is probable that
as this material is a waste product of the steel trades
for which expensive tips have often to be obtained,
the cost may ultimately prove to have been much less

than that paid by some large authorities who have
used other materials.

The scheme submitted to the Local Government
Board was accepted as an instalment of a complete
scheme, subject to the corporation undei-taking to add
some secondary process later, if found necessary.
When the proposed works are completed, the cor-

poration will have acquired an effective scheme at an
expenditure below that of any similar community,
whether the cost per liead of population or the area
served is considered.

It is advisable also to bear in mind that the present
scheme was designed in 1904 to sene the population
at that time (423,355), and although the buildings,

main conduits, pumps, and so forth will serve for

probably double that population, extra contact beds
and tanks will be needed to meet the necessities of the
city as the population increases. The present esti-

mated population is 471,662, or an increase of 50,000
since the works were designed.
The present scheme includes : New main valve

chamber to receive the 5-ft. and new 7-ft. diameter
barrel sewers, fitted with new storm-water overflow

;

two new catchpits, fitted with mechanical screens and
an electrically driven travelling bucket dredger ; the
remodelling of the old catchpits and the construction
of new feed and effluent conduits ; nine new settling

tanks, and the conversion of the lime precipitation

tanks into eight additional tanks, having a total

capacity of approximately 15,000,000 gallons, with new
main feed and etfiuent conduits ; deepening the sludge
wells, remodelling the pumping plant, and the con-

struction of new sludge culverts ; sixty contact beds,

each 2 an acre in area ; sixteen stoiin beds, each
approximately 1 acre in area ; bridge and four syphon
tubes (4 ft. in diameter) across the river Don ; roads,

railways, including the diversion of a public footpath
which divided the site and a footbridge over the Great
Central Railway ; and electric lighting and power
installation.

The work has been carried out partly by contracts,

and partly bj' men directly employed by the cor-

poration.

The total volume of sewage dealt with dui'ing the
past year has been 7,849,190,000 gallons. An average
volume of 19,205,000 gallons per day of sewage, or
44'5 gallons per head, has been treated on the con-

tact beds or land, and in addition an average of

2.300,000 gallons of storm water have received tank
treatment. Over 59,000 tons of sludge—7'60 tons per

million gallons—have been removed to a tip, and some
325 tons liave been sent to farmers. The cost of

disposal was £4,908, inclusive of capital charges.

The city engineer points out that the sewage is

distinctl.y stronger than it was ten .years ago when
the present extensions were designed, and that whereas
the conversions of rubble sewers, and exclusions of

fresh water have tended to reduce the dry-weather
flow, the growth of population and of trade wastes

has necessarily more than kept place with any such
decreases in volume, and the volume of I'eal sewage
has necessarily increased. The quantity of road
detritus and other solid matters passing to the works
is also increasing.
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BASEMENT AND LOW-LEVEL DRAINAGE.

The accompanying diagram shows an automatic
apparatus (the " Adamics " sewage lift) which, com-
binine, as it does, the functions of flusher and ejector,

must commend itself to all interested in low-level

drainage. It is largely used for raising sewage from
basements, underground conveniences, stations and
subways, which are at too low a level to be drained
by gravitation.

In operation a branch supply from the water main
is taken to a flush tank (A) placed in an elevated

position. The discharge from this tank into the air

cylinder (B) generates automatically the compressed
air necessary to raise the low-level sewage collected

in the forcing cylinder (F) to the desired outlet (G).

As often as this forcing cylinder fills, its contents are

lifted and discharged in bulk through the rising main

in the building, and water is only used when sewage
is actually raised.

The apparatus will lift unscreened sewage, sludge
or subsoil water, &c., alike. The only moving and,
consequently, the only wearing part is a simple flat

valve. This can be readily removed and restored at

the cost of a few shillings when it becomes necessary.
This only occurs at long intervals of years. Many
"Adamics" lifts have been adopted for draining
underground conveniences and public lavatories con-
structed below sewer level. In these installations the
water required for power is afterwards used for flush-

ing the sanitary fixtures. It is easily conceivable that
in many cases the value of low-lying sites and pro-

perty can be greatly enhanced by drainage made
efficient through the introduction of the lift.

The sole patentees and makers—Adams-Hydraulics,
Limited, of York—have recently issued an interim
booklet showing several applications of the apparatus,
with photographs of typical installations, a copy of

which can be obtained free by any professional engi-

neer, surveyor and architect upon application.

SIGNPOSTING THE ROADS.

THE PROPOSED £50,000 FUND : MOTOR JOURNAL'S VIEWS,

The opinions expressed in our editorial columns
last week on the important questions raised by the

appeal of the Motor Union for a fund of £50,000 to

be devoted to the signposting of roads are empha-
sised, we find, by a leader note which appeared
simultaneously with our own in the pages of the

Automotor Journal. Our contemporary says:—
" There is only one argument against the scheme,

so far as we are able to see. That is that it is no
business of any one section of road users to identify

itself with a scheme which is equally beneficial to

all, and which, from that point of view, is the duty
of the properly constituted road authorities to carry

out. Moreover, the motorist . . . already pays
enough and to spare in comparison with his fellow

users of the roads toward the upkeep of the high-

ways. ... If the thing is to be done it can only

be done properly by centralising the scheme. There
must be a uniform plan,
or the scheme is doomed
to failure We already
have quite enough of the
patchwork variety of

road administration—it

is that which has
brought about the petrol

and motor taxes as they
exist—and we would not
have it extended to sign-

posting."

Orrt?r^

^^.-.,^.„

ADAMS' PAT.

AUTOMATIC SCWAOtUFT.

Diagram Illu.itrating Use op "Adamics" Automatic Sewage Lift.

to the high-level sewer, which is thus flushed at each
discharge.
The whole operation is entirely automatic, and the

apparatus requires the very least amount of oversight,
while the cost for upkeep is almost nil. Only recently,
in a paper by Mr. J. Siddalls, the borough surveyor
of Tiverton, published in these columns, the writer
bore striking testimony to the value of the apparatus,
stating, in reference to an installation first put into
operation thirteen years ago, that it cost only 7s. 6d.

in repairs during the whole of that period, and con-
tinued to perform its duty in an entirely satisfactory
way.
The "Adamics" sewage lift has long since passed

the experimental stage, many hundreds being now in
daily use all over the world. At the same time, to

many this simple apparatus may be comparatively or

entirely unknown—at least from actual experience.
Mr. J. Cranston, of the Commercial Cable Building,

New York, after referring to the fact that the appa-
ratus there is subjected to much abuse, states that
" it is as near a fool-proof appliance as can be con-
structed."

Under usual conditions there is no cost for power,
because every drop of water passed through the flush
tank (A) is afterwards available for other purposes

Telegraph Poles in

Roads.—With respect to

a proposal of the Works
Committee that consent
be given to the Post-
master - General to the

construction of an overhead telegraph line in London-

road, Burgess Hill, the clerk to the urban district

council, Mr. A. F. Hardwick, stated at the last meet-

ing that the Postmaster-General had statutory powers

under the Telegraphs Act to erect telegraph poles in

roads all over the country subject to the consent of

the local authority being obtained. If the local autho-

rity declined to consent, the Postmaster-General could

bring the matter before a county court, and the judge

would decide. This particular application was made
to the county authority and they had given per-

mission, and some of the poles had been erected.

Mr. Burt said that they did not intend to give up all

attempts to oppose the Postmaster-General. If any

special matter came forward they would strongly

oppose. The recommendation was carried.— The
Atcham Rural District Council (Shrewsbury), who
have refused to sanction a proposal made on behalf

of the Postmaster-General for the erection of several

telegraph poles on the side of their roads in certain

parts, have been threatened with legal proceed-

ings. At their meeting on Saturday the council

determined not to alter their decision, on the ground

that they consider the erection of telegraph poles in

the spots selected by the postal authorities would

constitute a public danger.
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ROADS AND WELLS I N THE SUDAN.

The conditions for road making and well digging

(says the Manchester Guardian in its " Sudan Number "

of November 6th) vary greatly; but, generally, with

the exception of the ironstone country of the Southern

provinces, Sudan roads have to be made over cotton

soil or sand of diverse degrees of firmness, while wells

liave to be sunk through sand, which caves con-

tinually, or through granite.

It must not be imagined that the expression "road,"

as used in the Sudan, means anything very finished

in the art of road making. Firstly, time and money
are insufficient; secondly, existing conditions render

the finished highways of countries more civilised un-

necessary. In most places a tract some 30 ft. wide,

more or" less straight, in open country defined by

stones, cleared of stumps and trees where it passes

through forest or bush, with ramps into and out of

the khors (beds of streams flowing only in the rainy

season) forms the "road."
A number of roads are metalled in parts, and some

are suitable for motor traffic. Recently a road some
120 miles in length, connecting Tonga, on the left

liank of the White Nile, with Talodi, in the interior of

Southern Kordofan, has been rendered fit for motor

traction ; a suspension bridge has been erected at a

point where it crosses the river LoUe, and in the early

future it is intended to use motor tractors and trailers

upon it with a view to the gradual extension of their

use on other roads suitable for this method of trans-

port. . . .

A ROADS SYSTEM.

The general scheme, partly carried out and now in

course of continuation, aims at the linking up of all

towns and villages with a number of highways which
shall extend to all the frontiers of the Sudan. It is

hoped that by the gradual introduction of motor
tractors the many difficulties of transport which now-

present themselves may finally be overcome. Thus,
with this form of transport in use in the Southern
Provinces, the great expense entailed by mortality

among transport animals caused by tsetse fly and
other pests will be obviated, and, of even more im-
portance, the reduction in the numbers of men per-

forming the work of carriers will render less likely

the spread of sleeping sickness in the Southern Sudan.
Roads, however, are of little use without water, and

the provision of wells is an important branch of the
work of the " Roads and Communications Section."
During the dry season a number of well-sinking
parties operate at points which have been selected by
the geological experts of the Government. In some
districts water is found at no great distance from the
surface ; in others the work entailed in sinking shafts

through granite is enormous and correspondingly ex-
pensive. Native sheiks are generally greatly interested
in these efforts of the Government to improve the
condition of their people, and they make frequent re-

quests for wells, in the sinking of which they offer

assistance with labour, and, in some instances, with
cash.

MODERN WELL SINKING.

The wells dug by the natives themselves generally
fall into disuse owing to the "caving" of the sides
after a very short period of utility. In some provinces,
notably White Nile, the inhabitants have an old-time
system of " shoring " the walls as they sink the wells.

It is essentially crude, however, and although it pro-
longs the life of the well, renders difficult the drawing
off of the water.
To meet this state of affairs a galvanised, corru-

gated-iron lining of extremely clever design is being
used for all wells sunk by the Government. This
lining consists of sections, semi-circular in shape,
which, when jointed up, form a long circular culvert
which is lowered down the well by the aid of an in-
genious apparatus specially designed for the purpose.
This system of well lining has elicited laudatory re-
ports from all governors of provinces, and natives are
petitioning for its provision in their own wells, and
offering to pay part of the cost.

New Material for Motor Roads.—Experimental
tests giving satisfactory results have, says Scientific
American, been made in France with a new road-
surfacing material which has been devised specially
for motor traffic. It consists of a mixture of what is
called " iron straw," or fine filaments of iron in a
wiry or fibrous waste mixed with cement and sand.
'•'he iron is not a waste product, but is made by

MeciiV,mes designed for the purpose.

INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

President—Mt. 3. W. CocKBILL, M.INSI.C.E., A.R.I.B.A.,

Borough Surveyor, Great Yarmouth.

WEST MIDLAND DISTRICT.

A meeting of the West Midland District will be held

at the Coimcil House, Birmingham, on Thursday,

November 20th, at 5 o'clock p.m.

Business.

(1) Election of Executive Committee for the ensuing

year.

(2) Discussion on paper by Mr. W. Ransom, assoc.m.

iNST.c.E., deputy city surveyor, Worcester, entitled,

" Some Notes on the Corrosion of Water Mains."

F. C. Cook,
Hon. District Secretary.

^Municipal Offices,

Nuneaton.

METROPOLITAN DISTRICT.

A meeting of the members of the Metropolitan

District will be held at the offices of the institution

on Friday, December 5th, at 7.30 p.m., when a paper

by Mr. Sydney G. Turner, Assoc. m.inst.c.e., Bar-

rister-at-Law, entitled " Some Recent Legal Decisions

of Interest to Municipal Engineers," will he read

and discussed.
Thomas Colb,

92 Victoria-street, S.W. Secretary.

Chadwick Public Lectures.—^A course of three lec-

tures (illustrated by lantern slides) on "House Drain-
age Law—(a) The Pipe of Dis.sension, <h) Rights and
Responsibilities of Citizens and Councils, (c) The Com-
liined Drainage Problem "—by Mr. W. Addington
Willis, LL.B., joint author of " Macmorran and Willis

on the Law Relating to Sewers and Drains," will be
delivered on Mondays, November 17th and 24th and
December 1st, at 8.15 p.m., at the Institution of Civil

Engineers, Great George-street, Westminster. Ad-
mission to the lectures will be free.

APPOINTMENTS VACANT.
Official and siuilap. advertisements received up to 4.30 p.m.

on thdr3days will be inserted in the followinq day's issue,
hut those responsible for their despatch are Tecommended
to arrange that they shall reach The Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 101,6) subject to later con-
firmation by letter.

CLERK OF WORKS.—November 15th.—Northwieh
Urban District Council. £3 per week.—^Mr. J. A.

Cowley, clerk.

SANITARY INSPECTOR.—November 17th.—Fins-
bury Borough Council. £140—£200.—Mr. G. W.
Preston, town clerk.

ROLLER DRIVER.—November 17th.—Atherstone
Rural District Council. 6d. per hour.—Mr. H. J.

Coleby, engineer and surveyor.

SURVEYOR'S ASSISTANT. — November 18th.—
Atherton Rural District Council. £2 per week.—Mr.
William Garnett, clerk.

SURVEYOR AND INSPECTOR OF NUISANCES.
—November 18th.—Bridport Rural District Council.
£125 per annum.—Mr. John J. Roper, clerk.

TEMPORARY ASSISTANT. — November 19th.—
Borough Surveyor's Department, Corporation of

Margate. £2 lOs. per week.—Mr. Edward Brooke,
town clerk.

HIGHWAY SURVEYOR.—November 19th.—For
the eastern district of the St. Austell Rural District
Council. £120—£140.—Mr. J. Stephens, clerk.

ARCHITECTURAL ASSISTANT.—November 19th.
—Corporation of Nottingham. £120—£150.—Mr.
W. J. Board, town clerk.

ENGINEERING ASSISTANTS.—November 19th.
—Corporation of Ipswich. £180 and £130 per
annum.—Mr. John R. Mead, borough engineer and
surveyor.

ENGINEERING ASSISTANT.—November 19th.—
Birmingham City Council. £130 per annum.—Mr.
Honry E. Stilgoe, city engineer and surveyor.



NOVEMBEK 14, 1913. AND COUNTY ENGINEER. 763

COUNTY SURVEYOR'S ACCOUNT CLERK.—
November 20th.—Ea.-t Suffolk County Council. £90—
.tl20.—ilr. W. Jervi.s, county road surveyor, County
Hall, Ipswich.

SURVEYOR.—November 20th.—Tavistock Rural
District Council. £V2o jier annum.—Mr. A. K. G.
Johnstone, clerk.

SURVEYOR AND INSPECTOR OF NUISANCES.
—November 20th.—Hexham Urban District Council.

£200 per annum.—ilr. John A. Baty, clerk.

CLERK OF WORKS.—November 22nd.—Tiverton
Rural District Council.—Messrs. Montague Luke and
Partners, 9 Princess-street, Plymouth.

ASSISTANT ENGINEERS.—Public AVorks Depart-
ment, Government of the Gold Coast. £350—£400.—
Crown Agents for the Colonies, 4 Whitehall-gardens,
London, S.W.

STEAM ROAD ROLLER DRIVERS. — Mayo
County Council.—Mr. J. J. Noouan, county surveyor,

Balliua.

MUM&iPAL COMPETITIONS OPEN.

Official and similar advertisements received dp to 4.30 p.m.

on tbdrsdavs will be inserted in the following day's issdb,

but those responsible tor their despatch are rccomvicnded
to arrange tl.-it they sliall reach The Surveyor office by noon
on WEDNESDAYS to cnsure their inclusion in the weelily list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 101,6) subject to later con-
firmation by letter.

ST. ANNES-ON-SEA.—November 22nd.—For laying

out ornamental pleasure and recreation grounds, for

the urban district council.—Mr. T. Bradley, clerk.

FOLKESTONE.—November 29th.—Designs for a

band pavilion.—The Town Clerk.

COVENTRY.-February 1st.—Sketch plans for a

technical institute, for the corporation.-Education
Offices, 44 Bayley-lane.

BELFAST.—INIarch 20th.—Designs for an ait

gallery and museum, for the corporation.—Mr. II.

Meyer, town clerk.

NEWPORT PAGNELL.—No date.—Plans and speci-

fications for working-class cottages, for the rural

district council. Award of ten guineas.—Mr. C. W.
Powell, clerk.

MUNICIPAL CONTRACTS OPEN.

Official and similar advertisements received dp to 4.30 p.m.

ON thdesdays will be inserted in the following day's issue,
but those responsible for their despatch are recommended
to arrange that they shall reach The Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 101,6) subject to lofer con-
firmation by letter.

Buildings.

SUTTON COLDFIELD.—November I5th.—Designs
and tenders for tlie erection of a refuse destructor,

for the corporation.—Borough Surveyor.

CHESTER-LE-STREET.—November 15th—Decem-
ber 15th.—For the erection of 113 houses at Pelton,

for the rural district council.—Mr. John H. Mole,
surveyor.

STALYBRIDGE. — November loth. — For taking
down exi.sting bath and erecting new swimming bath,

for the corporation.—Mr. J. N. White, borough sur-

veyor.

NORTHUMBERLAND.—November 1.3th.—For the
erection of a school, for the Education Committee.

—

Mr. C. Williams, secretary, Moot Hall, Newcastle-
upon-Tyne.

DEVON.—November 15th.—For the erection of

teacher's house and new offices, and the construction
of drainage, for the Education Committee.—The
Architect, 1 Richmond-road, Exeter.

BIONMOUTH.—November 15th.—For the construc-
tion of a steel bridge, for the county councils of

Monmouthshire and Glamorgan.—County Surveyor,
Newport.

EAST STOW.—November 16th.—For the construc-

tion of bored well, pumping station, covered tanks,

water mains, and other appurtenances, for the rural

district couucil.—Messrs. John Taylor & Sons, Caxton
House, Westminster.

LEIGH.—^NovemberlTth.—For extensions and altera-

tions to technical school, for the corjioration.—Mr. H.
Littler, county architect, 16 Ribblesdale-place, Preston.

PERSHORE.—November 17th.—For the erection of

sixteen cottages, for the rural district council.

—

Messrs. Dick & Waldron, architects, Evesham.

SOUTHAMPTON.—November 17th.—For additions
to isolation hospital, for the corporation.—Borough
Engineer.

DOVER.—November 17th. — For the erection of

eight dwellings, for the corporation.—Mr. W. C.

Hawke, borough engineer.

HORNSEY.—November 17th.—For addition.s to fire

station, for the town council.—Mr. E. J. Lovegvovc,
borough engineer and surveyor.

MONMOUTH.—November 17th.—For the erection
of two cottages, for the county council.—Mr. W.
Tanner, county surveyor, Newport.

MANCHESTER. — November 17th. — For setting

back boundary wall, for the corporation.—Surveyor
to the AVithington Committee, Town Hall, AVest
Didsbury.

OLDHAM.—November 17th.—For the erection of

an infants' school, for the corporation.—Messrs.
Winder & Taylor, architects, 61 Union-street,

Oldham.
RUSHDEN.—November 18th.—For the erection of

working-class dwellings, for the urban district council.

—Mr. W. B. Madin, surveyor.

WALLASEY.—November 18th.—For additions to

tramway offices, for the town council.—Mr. W. II.

Travers, borough engineer and surveyor.

WELLS (Somerset).—November 18th—For the

erection of seven houses, for the rural district

council.—Messrs. Petter & Warren, architects,

Yeovil.

DURHAM.—November 18th.—For the erection of

a school, for the county council.—Messrs. Liddle &:

Browne, 12 Aldon-square, NewcastLe-on-Tyne.

ELY.—November 18th.—For the erection of bridge,

cottages, and farm buUdings, for the county council.

—

Mr. C. E. F. Copeman, clerk, County Hall, March.

BILLERICAY.—November ISth-December 1st.—
For alterations and additions to hospital, and the

erection of an isolation block and laundry, for the

rural district council.—Mr. H. R. Bird, architect,

St. Thomas's Gate, Brentwood.

WELLINGTON (Salop).—November 19th.—For the

erection of twenty-two workmen's dwellings, for the

urban district council.

—

'Mr. J. W. Littlewood, clerk.

Bank Chambers.

CARDIFF.—November 20th.—For extensions to

cart shed, for the corporation.—City Engineer.

WEST RIDING.—November 21st.—For alterations

to school, for the Education Committee.—Education
Architect, County Hall, Wakefield.

CLACTON.—November 22nd.—For providing area

for sheltered bandstand, and constructing pavilion,

for the urban dislrict council.—Mr. Daniel Rowe,
surveyor.

ESSEX.—November 22nd.—For building a new
bridge, consisting of steel girders and concrete and
brick abutments, and making road and footpaths, for

the county council.—Mr. Percy J. Sheldon, county
surveyor. County Offices, Chelmsford.

MANCHESTER.—November 22nd.—For the erec-

tion of a public school, for the Education Committee.
—Education Offices, Deansgate.

GLASGOW.—November 22nd.—For the extension
of a public washhouse, for the Health Department.

—

Mr. ,1. Lindsay, town clerk.

MIDDLESBROUGH.—November 24th.—For the
erection and completion of a divisional police station,

lor the corporation.—Borough Engineer.

WORTHING.—November 24th.—For extension of

electricity station, for the corporation.—Borough
Surveyor.

BLEAN.—November 24th.—For the erection of an
engine house and compressor house, for the rural
district council.—Mr. F. A. Ward, engineer, Rose-
neath, Eddington, Heme Bay.

FINCHLEY.—November 24th.—For the construction
of a swimming bath, for the urban district couucil.

—

Mr. A. S. W. Ci'os^, 46 New Bond-street, W.
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BERMONDSEY.—November 25th.—For the con-

struction of a public convenience, for the borough
council.—Mr. J. Angel, borough survei'or.

MALDOX.—November 2.5th.—For the construction

of a concrete reservoir, engine shed, overhead tanks,

and other works, for the rural district council.—Mr.
W. Almond, surveyor, 6 Market-hill, Maldon, Esse::.

SEDGEFIELD.—November 26th.—For the erection

of twenty-six houses, for the rural district council.

—

Mr. James Stones, surveyor.

ESSEX.—November 28th.—For the erection of an
elementary school, for the Education Committee.—Mr.
F. Whitmore, county architect, 73 Duke-street,

Chelmsford.

EAST GRINSTEAD.—November 29th.—For the erec-

tion of refuse destructors, for the urban district

council.—Mr. W. E. Woollam, engineer and surveyor.

BLAENAVON.—December 16th.—For the e.ilarge-

ment of reservoir, construction of storage reservoir and
sand filters, fencing, laying intercepting drains, and
providing motors, valves, fittings, and appliances, for

the urban district council.—Mr. E. AV. Edwards,
surveyor.

CROMPTON.—January 10th.—Schemes and tenders
for refuse destructor and steam disinfector. for the
urban district council.—Mr. F. F. Gartside, clerk and
surveyor. Town Hall, Shaw, near Oldham.

KEIGHLEY.—(No date).—For the erection of public

conveniences, for the corporation.—Borough Surveyor.

iron and Steel.

BIRMINGHAM.—November 1.5th.—For the supply
of cast-iron pipes and special castings, for the Water
Committee.—Mr. E. Antony Lees, secretary.

ROTHERHAM.—November 17th.—For the supply
of tramway rails, special points, crossings, and tiebars,

for the corporation.—Mr. E. B. Martin, borough
engineer.

BEDWELLTY.—November 18th.—For the supply of

steel mains and specials, for the urban district council.

—Mr. Dan. H. Price, engineer and surveyor.

TEAAaCESBURY.-November 18th.—For laying a

water main, for the rural district council.—Mr. H. A.

Badham, clerk.

WELLINGTON (Salop).—November l&th.—For sup-

plying and fixing iron fencing at twenty-two. work-
men's dwellings, for the urban district council.—Mr.
J. W. Littlewood, clerk.

LYMM.—November 20th.—For the supply of cast-

iron pipes and connections, for the urban district

council.—Mr. W. L. Donaldson, manager. Gasworks.

LEICESTER.—November 24th.—For the supply and
erection of steel roof trusses, stanchions, and girders,

for the Tramways Committee.—Mr. E. G. Mawbey,
borough engineer.

WEYMOUTH.—November 26th.—For a galvanised-

iron petroleum tank, capable of holding 200 gallons,

for the corporation.—Mr. H. A. Huxtable, town clerk.

Roads.

WEST SUSSEX.—November 1.5th.—For the supply
of broken granite, quartzite, tarred macadam, picked

surface flints, cartage, and team labour, for the county
council.—Mr. H. W. Bowen, county engineer,

Horsham.

WEST SUSSEX.—November 15th.—For the supply
of about 200,000 gallons of tar, for the county council.

—Mr. H. W. Bowen, county engineer, Horsham.

WEST SUSSEX.—November loth.—For the supply
on hire of steam rollers, for the county council.—Mr.
H. W. Bowen, county engineer, Horsham.

WHITWOOD.—November loth.—For paving a

certain street, for the urban district council.—Mr. A.

Hartley, County Chambers, Castleford.

I'JDMGNTON.-November 17th.—For private street

works, for the urban district council.—Mr. C. Brown,
engineer and surveyor.

BRISTOL.—November 17th.—For providing and
laying paving materials, for the corporation.—Mr.
L. S. McKenzie, city engineer and surveyor.

SPENNYMOOR.—November 17th.—For making-up
a certain road, for the urban district council.—Mr.
C. R. Spencer, surveyor.

BLACKBURN.—November 17th.—For making up
certain streets, for the corporation.—Mr. W. Stubbs,

borough engineer.

BRISTOL.—November 17th.—For stone hauling,
for the corporation.—Mr. L. S. McKenzie, city

engineer and surveyor.

SOUTHAMPTON,-NovemberlSth.—For the supply
of tools for use on main roads for one year, for the
county council.—Mr. H. Barber, clerk. The Castle,

Winchester.

SOUTHAMPTON.—November ISth.—For the hire of

steam rollers, for the county council.—Mr. H. Barber,
clerk. The Castle, Winchester.

SOUTHAMPTON.—November ISth.—For the supply
of stone for the repair of the main roads, for the
county council.—Mr. H. Barber, clerk. The Castle,

Winchester.

WEST HARTLEPOOL.—November 18th.—For the
supplj- of Y'orkshire and concrete kerbing, flags, scoria,

whinstone channel blocks, paving setts, whinstone,
pitch, tar, lime, and sewer pipes, for the corporation.

—

Mr. Nelson F. Dennis, borough engineer and surveyor.

TURTON. — November 19th. — For laying 13,0011

super, yds. of tar-macadam, for the urban district

council.—Mr, V. W. Laithwaite, surveyor.

CHESTER-LE-STREET. — November 19th.—For
making up certain streets, for the urban district

council.—Mr. W. Ridlej', survej'or.

HORNSEY.—November 19th.—For making good a

i-ertain road, for the corporation.—Mr. E. J. Love-
grove, borough engineer and surveyor.

DISS.—November 19th.—For the supply of 8,000
gallons of tar for surface tarring, for the urban district
council.—Mr. Alfred Cooper, surveyor.

EAST SUSSEX.—November 20th.—For the supply
('f granite flints, haulage and general team labour, for

the county council.—Mr. F. J. Wood, county surveyor.
County Hall, Lewes.

DERBYSHIRE.—November 20th.—For widening a
main road, for the county council.—Mr. J. AV. Horton,
county surveyor, Derby.

ANNAN.—November 20th.—^For the supply of road
material, for the District Committee.—Mr. D. A. Cox,
district clerk.

AVORTHING.—November 20th.—For the supply of

granite kerbing, for the corporation.—The Borough
Surveyor.

PRESTWICH.—November 21st.—For carrying out
a private street improvement, for the urban district

council.—The Surveyor.

CAMBERWELL.—November 24th.—For supplying,
laying and maintaining 500 yds. super, of roadway
paving, for testing the suitability of materials for

'bus or other heavy mechanical and horsed vehicles,
for the borough council.—Mr. William Oxtoby,
borough engineer.

CAMBERWELL.—November 24th.—For kerbing,
channelling, foundations for asphalt paving and road-
work in Pickwick-road, Dulwich Village, for the
borough council.—Mr. AA'illiam Oxtoby, borough
engineer.

SOUTHOWRAM.—November 24th.—For flagging,

kerbing, and channelling, for the urban district

council.—Mr. J. Edgar Gates, surveyor.

BACUP.—November 24th.—For paving and sewer-

ing, for the corporation.—Mr. AV. H. Elce, borough
surveyor.

AVANDSAVORTH.—November 24th.—For making up
a certain street, for the borough council.—Mr. P.

Dodd, borough engineer.

AVARAVICKSHIRE. — November 26th. — For the

supply of road material (broken and unbroken), for

the county council.

—

Mr. John AA'illmot, county sur-

veyor, 6 Waterloo-street, Birmingham.

TEIGNMOUTH.—November 29th.—For widening
and improving two streets, for the urban district

council.—Mr. F. AV. Knight, surveyor and water
engineer.

SHREWSBURY.—November 31st.—For the con-

struction of a street, for the corporation.—Mr. AV.

Chappie Eddowes, borough surveyor.

CHESHAM.—December 3rd.—For kerbing, chan-

nelling and paving works, for the urban district

councS.—Mr. Percy C. Dormer, engineer.

KENT.—December 10th.—For the supply of 70,000

tons of broken road stone, such as Rhenish basalt,

Guernsey, Jersey, or Alderney granites, Clee Hill

basalt, Leicestershire granites, Penlee, St. Keverne, or

Cornish granites, Northumberland whinstone, Pen-
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maenraawr or othsr North Wales granites, quartzite,

Norway granite, Quenast or lessines, or any other
equally durable material, for the county council.

—

]Mr. W. B. Prosser, clerk, Sessions House, Maidstone.

Sanitary.

LANCASTER.—November 15th.—For removing con-

tents of privies and ashpits, for the rural district

council.—Mr. J. Littlefair, sanitary inspector.

HEXHAIM.—November 15th.—For laying 6-in. pipe

sewer, manholes, and flushing chambers, and con-

struction of sewage disposal works, for the rural dis-

trict council.—Mr. C. Franklin Murphy, Lloyds'

Bank Chambers, Morpeth.

LOCKERBIE.—November 15th— 29th.—For the

execution of sewerage works, for the corporation.

—

Messrs. D. Balfour & Son, 3 St. Nicholas-buildings,

Newcastle-on-Tyne.

HENDON.—November 17th.—For laying stoneware
pipe sewers, manlioles and ventilators, and making-
up road, for the urban district council.—Mr. S. S.

Grimley, engineer.

EARBY.—November 17th.—For the construction of

sewers and manholes, for the urban district council.

—

Mr. J. E. AJdersley, surveyor.

BRADFORD.—November 18th.—For the construc-

tion of storm-water tank, conduits, cascades, sludge
mains and stoneware effluent pipes, for the corpora-
tion.—Mr. J. Garfield, Esholt Hall, near Shipley.

HORSFORTH.—November 18th.—For laying stone-

ware sewers, cast-iron rising main and manholes, for

the urban district council.—Mr. H. Raven, engineer.

ST. HELENS.—November 18th.—For work of

sewerage in certain streets, for the corporation.

—

Mr. A. W. Bradley, borough engineer, St. Helens,
Lanes.

GRIMSBY.—November 18th.—For the supply of

lavatory fittings, for the Education Authority.—Mr.
H. C. Scaping, ai-chitect. Court-chambers, Grimsby.

BRIDLINGTON.—November 18th.—For laying a

9-in. sewer, for the corporation.—Mr. E. R. Matthews,
borough surveyor.

STONE.—November 20ih.—For the conversion of

pail closets and privies into water-closets, for the
urban district council.—Mr. A. R. Ridout, surveyor.

• CAIRO.—November 20th.—For a sanitary in-

stallation, for the Ministry of Public Works.—The
Inspector, South Division, Ministry of Public Works.
Cairo.

CHEADLE.—November 20th.—For the removal of

house refuse, for the rural district council.—Mr. F. S.

Fox, clerk.

AVINDSOR.—November 22nd.—^For providing and
fixing about 34 miles of glazed stoneware main sewers,
with manholes, flushing chambers, ventilating shafts,

and other works, for the rural district council.—Mr.
Alfred M. Fowler, Hendersyde, Ascot.

WINDSOR.—November 22nd.—For providing about
4-^ miles of cast-iron socketed pipes 12 in. in diameter,
for a rising main, and about 111 lin. yds. of 12-in.

,

123 yds. of 9-in., and 54 yds. of 6-in. pipes, with
socketed pipes for gravitation sewers, for the rural
district council.—Mr. Alfred M. Fowler, Hendersyde,
Ascot.

EAST ASHFORD.—November 24th.—For work of

scavenging, for the urban district council.—Mr. T. H.
Wilde, 30 Albemarle-road, Willesborough, Kent.

PONTYPRIDD.—November 24th.—For laying steel

tube sewer, for the urban district council.—Mr. W. E.
Lowe, engineer and surveyor.

WEY:M0UTH.—November 26th.—For the supply
of disinfectants and other chemicals, for the cor-

poration.—ilr. H. a. Huxtable, town clerk.

RISHWORTH.—November 29th.—For laying 9-in.

surface-water drain, for the urban district council.

—

Mr. J. Eastwood, surveyor.

CLECKHEATON.—November 30th.—For altera-

tions and additions to public conveniences, for the
urban district council.—The Sanitai-y Inspector.

HEMEL HEMPSTEAD. —November 30th. —For
works of sewerage, for the rural district council.—Mr.
W. H. Radford, engineer, Albion-chambers, King-
street, Nottingham.

NA.AS No. 1.—December 3rd.—For the construction
of pipe drain, manholes, and other works, for the rural

district council.—Mr. Francis Bergin, engineer, 36
Westmoreland-street, Dublin.

DUNMOW.—December 8th.—For tlie construction
of sewerage and sewage disposal works, for the rural
district council.—Messrs. Sands & Walker, engineers,
Milton-chambers, Nottingham.

Stores.

BRISTOL.—November 17th.—For the supply of

castings, ironmongery, cement, drain pipes, paints,
oils, grease, candles, soap, mineral oils, saddlers'
sundries, canvas, yarn, twine, glass, lead pipe,
plumbers' sundries, brushes and bass brooms, for

the Sanitary Committee.—City Engineer,

FELLING.—November 22nd.—For the supply of
forage, macadam, Heworth freestone kerb, flags, setts,

whinstone kerb, Portland cement, shovels, brooms,
and sanitary pipes, for the urban district council.

—

Mr. Ralph Hall, clerk.

N0TTINGHA:M.—December 4th.—For the supply of

cement, blue lias lime, red bricks, blue bricks, timber,
earthenware pipes, iron castings, iron gullies, York-
shire flags, kerb, granite, setts, broken granite, iron-
stone slag, chippings, river gravel, coal, picks, shovels,

scoops, ironmongeiy, scavenging and other brushes,
disinfectants, refined tar, pitch, creosote oil, and
plumbing work, for the corporation.—Mr. W. J. Board,
town clerk.

Miscellaneous.

NAAS No. 1.—November 18th.—Tenders for public
works, for the rural district council.—Mr. D. J.

Purcell, clerk.

LONDON.—December oth.—For the construction of

a tunnel under the Thames, and laying of mains at
Richmond and Twickenham, for the Metropolitan
Water Board.—Mr. A. B. Pilling, clerk, Savov-court,
W.C.
HALIFAX.—November 15th.—For supplying and

fixing post and rail fencing, for the corporation.

—

Mr. James Lord, borough engineer.

TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.
The Editor invites the co-operation of Surveyor readers

with a view to making the information given under this
head as complete and accurate as possible.

• Accepted. t Eecommended tor acceptance.

t Provisionally accepted.

Upper Hale to Fleet-road.

—

V^. Norris, 5s. Id.'; Lamport &
Son, 5s. Id.

Upper Hale to Town-roads.—W. Norris, 53. Id.*; Lamport &
Son, 53. 2d. to 5s. lid.

Hoghatch Farm, Farnham.—W. Foot & Son. 2s. 6d.
Hoghatch Farm, Farnham, to Fleet-road.—W. Foot & Son,

4s. 9d.

F.\ENHA1I.—For the supply of Guernsey granite broken to
IJ in. and 2 in., for the urban district council.—Mr. E. W.
Cass, surveyor :

—

W. Hudson, Brighton.

FAVERSHAM.—For the supply of broken granite and granite
chippings, for the corporation.—Mr. S. P. Andrews,
surveyor :

—

A. & F. Manuelle, London, B.C.—2-in. hand-broken Guernsey.
13s. 4d. per ton; IJ-in. hand-broken Guernsey, 14s. per
ton; i-in. hand-broken chippings, 123. per ton.

KENDAL.—For the extension of sewage disposal works, for
the corporation.—Mr. F. W. Oxberry, borough engineer :

—

J. Hiue & Son, Kendal £1,655
R. Woodburn, Kendal 1,358

E. T. Pennington, Kendal 1,194

J. W. Pearce & Co., Limited, Morecambe 1,160

C. Bushby & Sons, Leeds * 1,131

KENSINGTON.—For the demolition of certain buildings and
the erection of workshops, for the borough council.—Mr.
A. E. Finch, borough engineer ;

—

L. L. Leeder & Co., Chiswick £9,377
J, Mears, Fulham 8,112

.\. Thompson, Finchley 7,872

J. McManus, Hammersmith 7,499

O. A. Clark & Co., Westminster 7,482

Markham & Markham, Westminster 6,955

Higgs & Hill, Limited, Lambeth 6,898

.\. Roberts & Co., Limited, Kensington 6,587

T. W. Heath & Son, Kensington * 6,497

EOMFOED.—For adapting, enlarging, and enclosing build-

ing in Heath-drive (Gidea Park), Romford, for its use as
a fire station, for the urban district council.—Surveyor
for the works : H. T. Eidge, assistant surveyor ;

—

J. Butterfield & Co., Eomford £288
J. S. Hammond & Son, Romford 185

W. Lingwood, junr., Hornchurch 179

J. F. Cooke, Eomford l'?9

Davey & Makings, Eomford 158

A. & G. Partridge, Eomford *

Surveyor's eatimate, JE150.

153
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ROMFORD.—For works of street improvement, for the

urban district council.—Air. H. T. Eidge, Market-place :—

^

\V. Jackson, Forest Gate ^fJ3
E. Free & Sons. Maidenhead ?g"
B. H. Hale, Hornchiirch* =«'=

W. Liiigwood, jnnr., Hornchurch
Surveyor's estimate, £570.

589

ST P \NCRAS —For the removal of existing pumping
and the erection of new pumping plant at bat^h

washhouses, for the borough council.—Mr. Percy <

Westminster, S.W. :—

Sir J. Tickle & Co., Limited
fi. Y. Murray
Sir W. H. Bailey & Co
Le Grand & Sutclifl

Lund Brothers & Co
Leeds Engineering and H. Company
C. Isler & Co
A. C. Potter & Co.*
C. J. Ell, Luton

plant
i and
rifflth,

£1.050
1.007
990
982
960
925
923
914

WOKIXGHAM.—For works of sewering, for the corporal

-Mr. C. W. Marks, borough engineer :—

W H Wheeler & Co.. Limited. London. S.B.

R. W. Swaker & Co.. Whitton. Hounslow .

.

W. Wrieht, Chesham
E. Free & Sons. Maidenhead
T. C. Turner, Frogmorc. Hants
E. F. Lewis, Wokingham *

£469
403
335

MEETINGS.
'CTetaries and others will oblige by sending early notice of

dates of forthcoming meetings.

NOVEMBER.
—Junior Institution of Engineers : Smoking Concert,

Pillar Hall. Victoria Station Restaurant. 8 p.m.

—Junior Institution of Engineers : Annual General Meet-

ing. Institution of Electrical Engineers. 7 p.m.

I—lii-Jtitution of Jlunicipal and County Engineers: West
liidland District Meeting at Birmingham. 5 p.m.

.—Surveyors' Institution : Mr. W. G. Fearndale, M..*.. Sorby
Professor of Geology, SheflSeld University, on ' Some
Geological Aspects o"f Road Making."

'.—Concrete Instittite : Mr. Harold Cane on ' Steel and
Reinforced Concrete Chimneys." 7.30 p.m.

DECEMBER.
.—In.stitution of Electrical Engineers : Dr. G. Klingenberg

on •' Electricity Supply in Large Cities." 8 p.m.
, —Institution of Mechanical Engineers : Mr. Edward B.

Ellington on "Water as a Mechanical Agent' (First

Thomas Hawksley Lecture). 8 p.m.
I.—Institution of Municipal and County Engineers -. Metro-

politan District Meeting; Mr. Sydney G. 'Turner,

ASSOC.M.INST.C.E., Barrister-at-Law, on " Some Recent
Legal Decisions of Interest to Municipal Engineers."

.—Concrete Institute : Mr. Laurence Gadd on " bome
Fallacies in Testing Cement." 7.30 p.m.

; —Royal Institute of British Architects :
Mr. W. A.

Forsyth, F.R.i.B.A., on " The Repair of Ancient
Buildings." _JANUARY.

' —Surveyors' Institution : Mr. Graham Mould, Barrister-

at-Law, on " The Law of Dilapidations."
;._Surveyors' Institution : Mr. George Corderoy on

" Measuring and Quantity Surveying."
) —Concrete Institute : Discussion on Joint Report of the

Reinforced Concrete Practice Committee and the

Quantity Surveyors' Association, on " Standard
Methods' of Measurement for Reinforced Concrete
Work." 7.30 p.m.

TENDERS WANTED.

BL-\ENAVON UEBAN DISTEICT COrXCIL.
BLAENAVON WATERWORKS.

The above-named Council is prepared to receive

Tenders for the following Works, which are included

in one Contract:—
(a) The Enlargement of existing No. 3 Reservoir,

and the execution of certain Repairs to the Eastern

Bank thereof.

(V)) The Construction of a Storage Reservoir having

a capacity of 3J million gallons, and adjoining No. 3

Reservoir.
(c) The Construction of Two Sand Filters, with

Sand Yard and a covered Service Reservoir, having

a capacity of half a million gallons, near the site

of No. 2 Reservoir.

(d) Fencing the Sites, and Constructing Approach
Roads to the New Reservoirs.

(e) Providing and Laying new Stonev.-are and
Cast-iron Intercepting Drains and Conduits, and
New Cast-iron Trunk Mains from the New Service

Reservoir into the Town of Blaenavon.
(f) The Provision of Meters, Valves, Fittings, and

Appliances, and the Execution of all Appurtenant
and ^Minor Works in connection with the foregoing
Works.

Drawings, Specification, and Form of Contract are
deposited at the Office of the Surveyor to the
Council at Blaonavon, and may be inspected by
appointment with the Surveyor, Mr. E. W. Edwards,
aft^-r the 17th instant.

Bills of Quantities and Forms of Tender may be
obtained upon deposit of £5 with the Clerk of the

Council, such deposit being returnable upon receiiit

of a bond-fide Tender.
Sealed Tenders, upon the Forms provided, accom-

panied by fully priced Bills of Quantities, must be
delivered" to Mr. lUtyd G. Gwyn Thomas, Clerk of the

Urban District Council, Blaenavon, on or before the

Sixteenth day of December, 1913.

The Coimcil reserve the right to accept or reject

the lowest or any Tender.

(By order)

GOMER S. MORGAN,
Engineer.

23 Gelliwastad-road,
Pontypridd.

November 11, 1913, (943)

piTY OF NOTTINGHAM.^ The Works and Ways Committee are prepared
to receive Tenders for the supply of the undermen-
tioned Stores and Materials, the Contracts to com-
mence on the 1st January next, and to terminate on
the 31st December, 1914:—

(A) Cement.
(B) Blue Lias Lime.
(C) Red Bricks.
(D) Blue Bricks.
(E) Timber.
(F) Earthenware Pipes, &c.
(G) Earthenware Pipes, &c. (Patent Joints).

(H) Iron Castings, Iron Gullies, &c.

(1) Yorkshire Flags, Kerb, &c.
(J) Granite Setts, Kerb, and Broken Granite.
(K) Ironstone Slag, Chippings, kc.
(L) River Gravel.
(M) Coal.

(N) Picks, Shovels, Scoops, &c.
(O) Ironmongery.
(P) Scavenging and other Brushes.

(Q) Disinfectants.

(R) Refined Tar.

(S) Pitch.
(T) Creosote Oil.

(U) Plumbing Work (for two years).

Forms of Tender may be obtained on applying to

Mr. Arthur Brown, m.inst.c.e.. City Engineer, Guild-
hall, Nottingham, on payment of a deposit of 5s. each,
which will be returned on receipt of a bnnd-fide Tender,
in accordance with the Specification, providing such
Tender is not withdrawn, and is delivered by the time-
stated below.
Patterns and samples may be inspected at the East-

croft Depot, London-road, Nottingham.
The Committee will not consider any Tender except

on the authorised Form of Tender, which must be
delivered to the undersigned, in the official envelope
provided, on or before Thursday. 4th December, 1913.

The lowest or any Tender will not necessarily be
accepted, and Tenders will only be accepted from
persons who conform to the conditions as regards pay-
ing the local standard rate of wages. &c., and to the
working rules of the Nottingham District applicable
to the various trades.

(Bv order)

W. J. BO.VRD,
To\™ Clerk.

Guildhall, Nottingham.
November 12^ 1913. (947)

(Continued on p. 768.)

APPOINTMENTS OPEN.
Official, and similar advertisements received trp to 4.30 p.m.

ON THURSDAYS WILL B3 INSERTED IN THE FOLLOWING DAY'S ISSUE,
but those Tcsponsibie for their despatch are recommended
to arrange that they shall r^ach The Surveyor office by noon
on WEDNESDAYS to ensure their ir.tlusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City yo. 10Jt6) subject to later con*
firTnation by letter.

MAYO COUNTY COUNCIL.

RECONSTRUCTION OF BALLINA-CROSSMOLINA
ROAD.

STEAM ROAD-ROLLER DRIVERS WANTED.
Applications are invited from competent men for

the above positions. Applicants to state lowest

wages, age, experience, and furnish testimonials.

None but experienced men need apply. Living and
sleeping van provided.

J. J. NOONAN,
0)unty Surveyor,

(940)

"

Ballina.
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TTEXHAM URBAN DISTRICT COUNCIL.
-'-*- APPOINTMENT OF SURVEYOR. INSPECTOR

OF NUISANCES AND CEMETERY
SUPERINTENDENT.

The above-named Council invite applications for the
above posts.

Salary for the combined offices, £209 per annum

—

viz., .tlOO as Inspector, .£80 as Surveyor, and £20 as
Cemetery Superintendent.
Particulars of duties will be forwarded on receipt

of stamped addressed envelope.
Candidates must hold the Certificate of the Royal

Sanitary Institute or some other similar body.
The person appointed must reside in Hexham, and

devote the whole of his time to the duties of the
Offices.

Applications, endorsed "Inspector, &c.," stating

age, qualifications, experience, earliest date upon
which the duties can be undertaken, and accompanied
by copies of not more than two recent testimonials,
to be sent to me not later than midday on Thur.sday,
the 20th day of November, 1913.

JOHN A. BATY,
Clerk to the Council.

Lloyds Bank Chambers,
Hexham.

November 10, 1913. (,945)

L-'AST SUFFOLK COUNTY COUNCIL.
J-' Wanted, in the Office of the County Road Sur-
veyor, a Surveyor's Account Clerk. Salary £90 per
annum, rising for approved service to £120 per annum.

Applicants must have a good knowledge of Book-
keeping, be quick and accurate at figures, and con-
versant with Part 1 of the National Health Insurance
Act.
Applications, stating age and experience, and accom-

panied by copies of not more than three recent
testimonials, to reach me here on or before the 20th
November, 1913.

\V. JERVIS,
County Road Surveyor.

County Hall, Ipswich.
November 5, 1913. (936)

pOUNTY BOROUGH OF IPSWICH.^ ENGINEERING ASSISTANTS.
Applications are invited for the following positions

in the Borough Engineer and Surveyor's Departs
ment:—

(a) An Engineering Assistant, at a salary of £180
per annum, who must have good experience
in works of sewerage and sewage disposal.

(b) An Engineering Assistant, at a salary of £130
per annum, with good all-round experience,
especially in building construction.

All applications (which should be typewritten on
foolscap) and testimonials to be delivered to the
undersigned not later than 9 a.m. on Wednesday, the
19th inst., endorsed " Engineering Assistant, £180,"
or " Engineering .Assistant, £130."

JOHN R. MEAD,
Borough Engineer and Surveyor.

Town HalJ, Ipswich.
November, 1913. (941)

THERSTONE HU RAL DISTRICT
COUNCIL.

ROLLER DRIVER.
The above Council invite applications for the post

of Driver for their Steam Roller. Candidates must
have had previous experience, and must be able and
willing to do other work when not required for

steam rolling. Wages will be at the rate of 6d.
per hour. Applications, in candidate's own hand-
writing, with copies of testimonials, must reach me
not later than 12 noon on Monday, the 17th inst.

H. J. COLEBY,
Engineer and Surveyor.

102 Long-street. Atherstone. (939)

A RTICLED PUPIL.—County Surveyor has
^^ vacancy in his office for an Articled Pupil.

—

Apply Box 1,333, office of The Sttrveyor, 24 Bride-
lane. Fleet-street. E.C. (918)

\\^ ANTED, for Waterworks in .Scotland, three
' ' temporary Assistants with experience in Sur-

veying and the preparation of Parliamentary plans.
Forms of application may be had on application to
Box 1.335, office of The Suhveyor, 24 Bride-lane. Fleet-
street. E.C. (944)

EEST QUAL.5TY TOOl-S

flakes Cement Waterproof

DAMP WALLS
LEAKING TANKS
FLOODED CELLARS

ARE MADE

PERMANENTLY WATERPROOF
WITH

PUDLOED CEMENT.

IT INCREASES THE STRENGTH.

See Faija's and Kirkaldy's reports

in the booklet, free.

British !—Manufactured at King's Lynn, b)'

Kerner-Greenwood & Co., .Anne's Gate, King's Lynn.
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O T. AUSTEIJ. EUEAL DISTRICT COUNCIL.
•^ APPOIXT.MENT OF HIGHWAY SURVEYOK

(EASTERN DISTRICT).

The above Council invite application? for the ap-

pointment of Hicrhway Surveyor for the Ea.?tern Dis-

trict, comprisinc: the Pari.shes of St. Austell Rural,

St. Blazey, Roche, St. Sanip.son.s and Tywardreath,
with the ilain and District Roads therein, and aUo
the ilain Roads in Fowey ; altogether about 200 miles.

Applicants must be between tlie ages of 25 and 40,

and the person appointed will be required to devote

the whole of his time to his duties, to reside at such
place within the district assigned to him as may bo

determined by the Council, and to give a bond through
an approved guaiantee society in the sum of £400 for

the faithful performance of his duties, &c.
Candidates must have had practical experience in

surveying, levelling, road making and repairing, and
be competent to keep the various books and a •^.ounts

prescribed by the Orders of the Local Government
Board, or required by the Council.
The salary will be £120 per annum for the first year,

rising £.5 per year until a maximum of £140 is reached,
and will be inclusive of all travelling and other ex-

penses except books, stationery and postages.

Tlie appointment to be determinable by either party
at any time on giving three months' jirevious notice

in writing, and will be made subject to the approval
of the County Council of Cornwall.
Applications, endorsed '"Highway Surveyor," stat^

ing age, qualifications and experience, with copies of

three recent testimonials, to be sent to me not later

than the 19th November, 1913.

Selected candidates m;ist hold themselves in readi-

ness to attend the Council meeting on Friday, the 28th
November, 1913.

Canvassing the counc'llors, either diiectly or in-

directly, will be a disqualification.

(By order)

JOHN STEPHENS.
Clerk to the Council.

Cross-lane,

St. Austell.

Noveniler 1, 1913. (951^1

TENDERS WANTED.
TT'ENT COUNTY COUNCIL.
-•^ BROKEN ROAD STONE AND TARRED

MACADAM

.

The Bridges and Roads Conmiittee or the County
Council invite Tenders for the supply of the under-

mentioned materials, to be delivered between the 1st

of April, 1914, and the 31st of March, 1915, as follows

:

70,000 tons (more or less) of Broken Road Stone, such as

(1) Rhenish Basalt.

{2) Guernsey, Jersey or Alderney Granites.

(3) Clee Hill Basalt.

(4) Leicestershire Granites.

(5) Penlee, St. Keverne or other Cornish Granites.

(6) Northumberland Whinstone.
(7) Penmaenmawr or other North Wales Granite.s

(8) Quartzite.

(9) Norway Granite.

(10) Quenast or Lessines,

(11) Or other equally durable material.

Tenders are also invited for 16,000 tons (more or less)

of Tarred Macadam, and special forms for the supply
of this material will be furnished upon application.

Also the following Local Materials:—
5,000 yards (more or lesst of Surface-Picked or

Grubbed Flints.

2,000 yards of Kent Rag.

Specification and Forms of Tender can be obtained
upon application to the County Surveyor, Maidstone.
Sealed Tenders, endorsed " Tender for Road Metal-

ling," must be sent to the undersigned (upon the pre-

scribed form) not later than 12 noon on Wednesday,
the 10th day of December next.
The Committee reserve the right to apportion the

order as they may feel disposed, and will favourably
consider offers of small consignments.
The lowest or any Tender will not necessarily be

accepted.

W. B. PROSSER.
Clerk to the Council.

Sessions House, Maidstone.
November. 1913. (94.3)

RANSOME
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Minutes of Proceedings.

Horsed and
While it is obvious that some

Motor Traffic °^ ^'^"^ ^^t^c^^s on tlie subject of

in London-
traffic in the Metropolis, which

Two Misleading ^"'"^1^6*0 time appear iu

Ideas
dailj- I'ress, must not be

taken too seriously, it is some-
times necessary to draw attention to the unsub-
stantial character of the foundations upon which
the arguments of their writers are erected.
Articles of the kind liere referred to often take
the form of an attack upon horsed traffic, and
include the advocacy of measures for stringently
regulating such traffic iu the interests of the usere
of motor vehicles. The writer of an article which
appeared in a recent issue of the Daily Mail takes
this view, and suggests that after a date to be
specified by " an enlightened municipal govern-
ment," and that date '' not a remote one," no
horse-drawn vehicles should be permitted in

London without a special licence, for which good
cause would have to be shown. That it would, in

many respects, be an advantage if the horse could
finally disappear from certain lu-ban areas may
be coiaeeded, but the Avriter of the article referred
to evidently bases his specific proposal upon the
fallacious idea that horse-drawn vehicles form
only a small proportion of the total traffic of

London, or else he thinks that the failm-e of the
motor vehicle to supplant the horsed vehicle can
be remedied by force majeure, regai'dless of

economics. That the proportion of horsed
vehicles is small is not the fact, and some of the
misconception arises from a neglect of the most
elementary precautions in taking traffic censuses.
It may be the case, for instance, that when the
Citj- magnates are going home from their offices,

the proportion of motor vehicles in certain streets

is considerably higher than the average for the
twenty-four hom-s, the busiest time for horsed
traffic being eai-lier in the day. "While a motor
omnibus was proceeding from near the ilonument,
along Cannon-street to Mansion House Station

—

at 11 o'clock last Tuesday morning—the motor
vehicles met on the way and standing in the
street numbered nineteen, while the horsed
vehicles numbered forty, most of the latter being
laden, and proceeding at a brisk pace. What-
ever developments ma\' take place in the future,

it is clear that for some time to come metropolitan
borimgli surveyors will have to reckon with a con-
siderable, and in some areas a predominant,
proportion of horsed traffic.

The other fallacy to which we wish to direct

attention is that the muddiness of streets is

almost entirely due ti:> the horse. It is true that

the horse is responsible for a good deal of mud,
but there are many other soiu'ces of muddiness,
including the wear and tear of the paving itself,

street excavations, and building operations. The
idea that the suppression of horsed traffic in a
given area would result in the streets being almost
without mud has its dangers, since it may lead

to false hopes being raised as to possible economies
in scavenging. Some improvement no donbt

results, but notliing like what might be supposed
from a perusal of the Daily Mail article, and
others of tlie same type.

The Corrosion ^^ ^ '"^^^ passmg through a

of Water Mains. P.^^'icxi during which the atten-
tion of the scientific worker is

dii-ected towards the causes of coiTosion in iron
and other metals with the object of finding a com-
plete and satisfactory cm-e for the trouble. Diu'ing
this period we ha\-e to rely upon palliative
measm-es rather than upon any method of absolute
prevention. Iron and steel work nuist be coated
and protected if rust is to be i)revented, and
although the metalliu-gist and the manufactui-er
are directing their efforts towards the production
of a metal which will not corrode, it is still more
profitable for the «-ater and municipal engineer
to consider the relative value of water treatment
to lessen coiTosion, and of paints and protective
coatings. That it is possible to produce iron
w-hich will not corrfjde under ordinary conditions
is proved by the e.xistence of specimens over
2,000 years old which have remained bm-ied iu
the ground. Much attention has been given to
the subject of the corrosion of ii-on and steel, and
further work is needed. Thus Mr. William
l\ansom has done good work in presenting a
paper, entitled " Some Notes on the Corrosion
of Water Mains," to the Institution of iMunicipal
and County Engineers. This paper was read at
the meeting of the West Midland District of that
Institution at Bii-mingham yesterday afternoon.
The author dealt chiefly with the acid action of
corrosive gases on iron and steel, confining his
remarks to one or two phases of the subject;
pointing out, however, that there are many factors
at work. He gives an instance of a steel main
destroyed by the action of sulphuric acid m the
soil resulting from the oxidation of i^jrites present
in that soil. ilany other instances could be
quoted, such as that of the Kalgoorlie main,
ySO miles in length, the carrying capacity of which
was reduced by internal corrosion 40 jier cent in

five years. In the former case the coiTosion was
arrested by coating with a bitmninous compound
and cloth binding, ^^'hile in the latter it was
arrested by treatment of the water with lime.
There can be no doubt that all evidence at

the present time points to the great importance
of efficient coating both on the interior and also
upon the exterior surfaces of the pipes. For
large mains recent practice shows the adoption
of Portland cement as a protective coating, while
for smaller sized mains efficient coating with
Dr. Angus Smith's composition is still very
generally adopted. The advantages of the
removal of mill scale have been demonstrated,
but, owing to the difficulties of effecting tliis

removal economically, the method is at present of

theoretical rather than of practical importance.
The neutralisation of the free carbonic acid gas
in some waters will undoubtedly prevent eori-osion
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of those

in Charge of

Roads.

and tuberculatioii, and perhaps this fact is not
always taken into account by engineers.

Mr. Kausom's paper is worthy of careful

attention. The conclusions which may be drawn
from a study of the facts submitted by him
is undoubtedly liiat corrosion may be prevented
in a great degree by proper treating of the water,

each water natiu'ally requkiug special con-

sideration, and, secondly, that it is essential that

pipes should be coated and protected with the

gi-eatest care. Too much is taken for granted in

connection «itli the coating of mains, and water
engineers may save themselves much trouble

by giving gi'eater attention to this important
question. * * *

_. The systems of highway
... ^. administration differ so much in

Quahfications ^, n ^ ^ , .

, ^, the live countries represented m
the reports on Communication
No. 8 of the Third International

]ioad Congress, that it is

impossible to use terms which correctly designate,

on a common basis, the jiersons of higher or lower

rank employed in the maintenance and con-

struction of the roads of those countries. The
assistant, as employed in the United Kingdom,
has no counterpart under some systems of road
management, and the pupil is practically unknown
in most countries. In some systems there is

a class, not represented in the United Kingdom,
consisting of men of somewhat higher rank than
the road foreman, and with wider qualifieations.

The reports may, however, be regarded as furnish-

ing evidence in support of three main principles :

First, that tlie qualifications of the engineer

proper must be of a high order, technically and
administratively; secondly, that, either directly

or through subordinates capable of performing
that office, the talents and knowledge of an
engineer proper must be applied to the main-
tenance of every road; and thu-dly, that roadmen
should be employed under proper discipline, and
under conditions such as will attract and retain

the services of steady and reliable men. These
principles may be applied in different ways. For

instance, there may be a relatively large number
of chiefs, and, between them and the roadmen,

a relatively small number of engineers of junior

rank. In such cases there would usually be a

faii'ly large number of men of the "' upper sub-

ordinate " or " conductor " class. In another

system there may be, relatively and actually, only

a few chiefs and a fanly large number of men,
junior in rank and experience, but highly trained

and well-qualified. In such a case the number
of subordinate officials need be but relatively few,

and the foreman proper, as distinct from the

upper subordinate, is a link of greater importance

in the executive system. The nature of the

organisation depends not only upon the ciix-um-

stances of the country, but also upon the nature

of the personnel available, and we commend to

the attention of those concerned in this matter the

account which the Hungarian reporter gives of

the training of the
'

' waymasters
'

' of that country.

A Department
of Roads
for the

In the report for the

United Kingdom (Part I.) the

establishment of a central

.. .^ _, „. _. department for roads is defi-
Un.ted Kingdom,

^^.^j^ p^posed and strongly

urged, and in order that the views of the reporters

might be presented to oiu- readers ^A•ithout any

doubt as to theii- import, we have reproduced in

full the most important of the passages dealing

with this subject. The names of the signatories

are sufficient guarantee that the matter has

received careful consideration, and that the word-

ing of the passages referred to has been deliber-

ately chosen as aptly setting forth their considered

opinion. It is, moreover, to be observed that

they recognise that the results which have been
obtained under the i^resent sj'stem are " wonder-
fully good," though " very much less satisfactory
than they would be with more rational and
liberal conditions of service." The conjunction
of the terms " rational and liberal " is of the
utmost significance.

Haverfordwest ,
^'^^ f"'

l'"'^*
""'^' ^^ '^'l^'^-ged

to the Liocal Government BoardRural Council's

Default.
with respect to the housing
problem would seem to be as

dust in the balance to the offences of omission
of the ui'ban and rui-al councUs. The latest of the
rm-al authorities whose proved default renders
them censm-able in this regard are the Haverford-
west council, whose excuse for their inaction is

the familiar one that if closing orders were made
the occupants of the closed houses would have
nowhere else to go, as there are no cottages avail-

able. The Local Government Boai'd have recently
informed the council that this cannot be regarded
as a valid defence, seeing that they possess all

the necessary powers for building cottages under
Pai't III. of the Act of 1890. That there is

every justification for this reproof is undeniable.
Mr. E. Leonai'd, the Local Government Board
inspector, in the course of an inspection recently,

found that there ai'e about 180 occupied dwellings
in the district unfit for human habitation, and he
states that a more extended inspection would
doubtless have revealed a much greater number
of dwellings equally unsatisfactory. The area,

in fact, teems with, damp, dilapidated and
insanitary hovels, many of which are deficient

in bedroom accommodation, while cases of serious

overcrowding abound. The council have flag-

rantly shirked then- duty, for it is on record that

instructions for a systematic inspection were only
given in April last, years, of course, after this

should have been done. The unfortunate thing

about these repeated instances of neglected

opportunities on the pai't of local bodies is that

the councils are themselves conscious that the

higher official authority is given more to moral
suasion than to stem legal action. This makes
then- conduct the more blameworthy, and appa-

rently a public exposure is the only punishment
for their faults. Whether this is really punitive

to people so indifferent to theu- responsibilities

may be questioned, but it is to be noted, at all

events in this particular instance, that the council

are beginning at last to bestir themselves, and
that something is to be done to materialise " a

big housing scheme.

"

* * *

„ . . _ .. Under the auspices of theSwmmmg Baths
^^^^..^^i^^setts State Board of

and infection.
^^^^^^ ^^^ investigation has been

made as to the efficiency of certain methods for

the sanitai-y control of swimming pools. We have

often called attention to the possibilities of the

modern swimming bath as a medium for infection,

and om- contentions are fully borne out by the

report on the subject which appears in a Bulletin

of the ^Massachusetts Board. It is pointed out in

this report that unless a pool is emptied and

refilled vrith fi-esli water at frequent intervals,

some method of pmifying the water is necessary.

The methods which have been adopted may
roughly be classified as filtration and disinfection.

In regard to filtration, it seems clear that the

only effect is to remove mechanically mixed
impurities, the bacterial impurities to a large

extent remaining untouched. Some form of dis-

infection is therefore necessary in addition to

filtration if really salutary results are to be

obtained. In regard to the use of hypochlorite

for the latter piu-pose, it is pointed out that

whereas in proper quantities it is quite effective,

any excess may impaxt to the water an objection-
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able odour and taste, due to the presence of free

chlorine. Even if every precaution is taken, both
by filtration and disinfection, it is impossible to

prevent water entering the ears, noses and mouths
of the bathers—water that has been in contact

with some or all portions of the bodies of other

bathers. It is apparent, moreover, that, not-

withstanding filtration and disinfection, large

numbers of bact-eria are present at times in the

water, and in the case of chronic-disease can-iers

may be readily transfeiTed from one bather to

another. The whole question of swimming bath

hygiene is one which needs most careful investi-

gation in the interests of the public health.

* * *

A Buildins ^^ ^^ '^'^^ often that the House
i>^^*.„^* i«»o» of Lords is called upon to
Contract Case. , , i - ^ ,i

decide a case m which the
amount in dispute is so low as £142. Last week,
however, such a case came before their lordships,

and the Lord Chancellor remarked that it was
unfortunate that litigation in regard to so small
an amount should have been cari'ied so far. It

appears that the appellants were a firm of

designers and makers of door handles and door
fiurniture, who had been asked by the architect

of a pictm-e theatre to quote for and to supply
certain goods. The builder was informed by the

architect of what he had done, and upon the

goods being delivered, the builder actually used
them. He contended, however, that, in the

cu'cumstances, the fact that he had used the

goods raised no implied promise on his part to

pay for them. Judgment was ultimately' given

for the appellants for the amonnt of their claim,

and the Lord Chancellor stat«d the law as follows :

If A brings goods to B to be used upon work
which B is doing, and B knows that those goods
were not brought as a gift, but were meant to

be paid for, and B then uses the goods upon his

work, the inference to be drawn is that there

is an implied promise on the part of B to pay
for the goods. Lord Dunedin, in agreeing with

this statement of the law, stated that he wished

to add that when a tradesman supplies goods, the

person to whom the goods are profiered must be
taken to know that they are not intended as a

gift, because gift-making tradesmen are not to

be fonnd in everyday life.

The case is one of general importance to builders,

architects and sub-contractors, inasmuch as the

building contract upon which it arose was in the

form approved by tlie Eoyal Institute of British

Architects.

The prospect of obtaining
Cheap

electricity for power purposes
Electricity.

^^ ^ p^.-^^ considerably less

than id. a unit is one which should appeal

to many consumers. In a paper which he read

at the recent annual meeting of the Institution

of Alunicipal Engineers, and which, together with

a report of the discussion that followed its pre-

sentation, will be found elsewhere in this issue,

Mr. Spencer Phillips sought to show how a supply

at this low rate can be secured under favourable

cii-cumstances. The question appears to be one

depending upon the load factor, that is to say, the

ratio of the average demand to the maximum
demand which an installation is capable of

meeting. The higher this ratio the cheaper will

be the supply. Mr. Spencer Phillips's suggestion

was that the owners of factories having their own

supply can actually produce current at about ^d.

per uiait, and that in many cases other neighboui'-

ing factories are willing to take a supply at a

price which will show a good profit to the pro-

ducer. If this be the case, it is evident that

places in which there are several mills or factories

possess gi-eat possibilities as regards the pro-

duction of cheap electricity. In these cases the

local authority might undertake the supply, and
if they could agree with the owner of a lai-ge

factorj' to put down the necessary plant upon his
pi-emises there is no reason why a considerable
profit should not be reaped. The idea as stated
by Mr. Spencer Philli])s is a novel one, and it

will requu-e considerable enterprise on the part
of any municipality to caiTy it into execution.
On the face of it, however, it appears to be well
worth consideration and discussion.

* * *

By-laws •'^ ^^^ ^°^o been recognised

and Temporary *'^^* building by-laws requu-e to

Buildings. ^® ^^^^ stringent in several

particulars. This is specially
the case, perhaps, in regard to temporai-y build-
ings, as was pointed out by Mr. T. C. Barralet,
M.R,s.\N.i., in a paper which he read at the recent
annual meeting of the Institution of [Municipal
Engineers, and which we reproduced in last
week's issue. The stipulation as to kon cover-
ing was doubtless oi-iginally inspired by the fact
that no other incombustible material was on the
market when the by-laws were fi-amed. Since
that day, however, several other suitable mate-
rials have been introduced, and the absm-dity of

insisting upon kon, which makes the ugliest

possible cover, becomes more and more apparent.
The reader of the paper fiu"ther appealed for some
latitude of treatment in the case of such buildings

as sports pavilions, club rooms and drill halls.

Again, the problem of the temporary building
which is attached to small houses is a serious

one. These buildings are not infrequently used
for pui'poses entirely different from those for which
they were originally intended, and supervision is

almost an impossibilitj'. If the requkements of

the occupier were recognised by the builders of

small houses, it would be unnecessary for

additions frequently to be made by amateur
carpenters. It would cost vei-y little in the case

of a cottage to provide at least 100 sq. ft. of

covered space for washing and storage purposes,

and so remove the temptation of tenants to dis-

figure their premises with ugly, ill-constructed and
insanitarv sheds.

The Concrete

Institute.

At a meeting of the Concrete

Institute held last week Mr.
E. P. Wells, J. p., the presi-

dent, reviewed the activities which that body
has carried on during the past twelve months.

The various committees have all worked hard,

but perhaps the most important meetings have

been those concerned with the second set of

regulations with respect to the construction of

buildings wholly or partly of reinforced concrete

made by the London County Council. As Mr.

Wells pointed out, this matter is an extremely

important one, not only intrinsically, but also

because the proposed regidations will be the first

to be ofiicially adopted in this countiy, and so no

doubt will be taken as a standard when similar

regulations have to be made in other districts.

The institute is one of the bodies to whom, imder

the London County Council (General Powers) Act,

1909, notice has to be given by the council of

intention to apply to the Local Government

Board for the allowance of regulations for rein-

forced concrete construction, and the matter has

naturally required considerable attention. Never-

tlieless, time has also been found to proceed with

the standai-d specification for reinforced concrete

work, and the revision of the standard notation

for calculations for structvu-al engineering gene-

rally, and for reinforced concrete in particular.

In "the latter part of his addi-ess the president

dealt with some practical matters connected with

concrete construction, giving special consideration

to the quality and storing of cement, and to the

materials used as aggregates.
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Some Notes on the Corrosion of Water Mains.'

By WILLIAM RANSOM, Assoc m.inst.c.e., Assistant Engineer, Worcester.

The subject of the corrosion of iron mains is one

of great importance to waterworks engineers, who
naturally desire to obtain as long a life as possible

for their water mains, and also are anxious to use

such materials as will not impart any impurity or

deleterious property to the water in the course of its

distribution. The need for investigation and con-

ference on the subject can be realised and its prac-

tical importance better understood when the recent

case of a town in South Africa is mentioned, where a

new steel water main has become so pitted with rust

that it has become necessary to partly replace it with

a cast-iron main. It was found that the damage was
due to the sulphuric acid in the soil resulting from
the oxidation of pyrites in the soil. Other portions

of the main have been protected by covering with

two thicknesses of bituminised Hessian cloth, and
afterwards coated with a bituminous composition.

The writer had his special attention drawn to this

subject in connection with some investigations he
made with regard to a town water supply which not

only corroded the mains, but deposited a brown pre-

cipitant upon exposure, and caused an objectionable

discoloration to domestic utensils, &c., while at

times an unpleasant smell was noticed when the

water was drawn from the mains.
We are all familiar with the ordinary formation

of rust, but there are many factors at work to com-
plicate the corrosion of water mains, and in this short

paper the writer can only hope to refer to one or two
phases oi the subject in which the writer has been
especially interested.

Dry oxygen has no effect upon iron at normal tem-
perature, but if the iron be heated oxidation takes

place, and a black scale or oxide forms on the sur-

face, which, when the metal is heated to white heat,

is represented by the formula Fe,0,. This is the scale

which,beingnon-adherent, is brushed off the hot plates

after they have passed through the rolling mills.

It is when moisture is present together with car-

bonic dioxide that oxygen is able to act most readily

upon iron at the ordinary temperature, and a brown
hydrate of ferric oxide is formed. Water, which con-

tains free CO., and is therefore a weak acid solution,

will very quickly corrode the iron mains through
which it is being distributed. The rust that is formed
is not a protective coat, for it is hygroscopic, and
fresh water is brought into contact with the iron to

continue the process of oxidation. The chemical
action produces a certain amount of heat, which also

helps in the work of oxidation. The various inijuiri-

tios in the water and the different qualities of iron

modify or complicate the corrosive effect on the mains
and tlie discoloration caused to the water. The
ordinary action of corrosion is prevented by giving

the iron a protective coat of some bitumastic material,

but there is great difticulty in ensuring perfect pro-

tection, for pinholes, itc, may soon form centres for

(he formation of ru.'-t.

There have been many investigators who have nuiclc

a special study of

THE FOKMATION Ol' BUST.

Wehner, of Munich, in 1907, sinnmarised the various
forms of rust under three headings: Firstly, coarse
blotches or l)listcrs of rust which are formed on the
interior of water mains, and on the exterior of pipes
laid in damp or salt oil." Professor James Campbell
Brown likens this rust to the limpets which arc found
on a rocky sea coast, and found that they grow by
addition of concentric layers. This incrustation will

keep on extending, and in large mains may form a
layer 1 in. to liin. in thickness. If this be removed
or the surface disturbed the incrustation will go on
reforming. Secondly, a fine and more or less brightly
tinted mud of a yellowish tinge, which is found de-
posited in the interior of pipes. Thirdly, graphitic
destruction of iron, which is effected by weak acids,
and causes the iron to assume a spongy nature.
There is no outward indication of rust, and Weliner
has found that this form of rust can take place,
leaving a protective coating a])parently undamaged.
This fact emphasise? the necessity of care in selecting
suitable materials for the manufacture of v. ater mains.

" A Paper read at the meeting of the West Midland District
of the Inatitutiou of Municipal and County Ensrtneers, held
at Birmingham yesterday afternoon.

The production of rust, especially in water-service
pipes, is often much accelerated by electric action.
If there be two metals an electric distnrbance is pro-
duced, and if the metals be conductors, one will be-

come electro-positive and the other electro-negative.

If the water be slightly acid current is able to circu-

late, and the chemical action previously referred to

at once comes into operation, and the electro-positive

metal is attacked. Galvanised pipes are preserved
from ordinary corrosion, but if the protective coating
of zinc be cracked, or has been imperfectly applied,
electro-action will be set up, destroying the zinc, and
exposing the iron to the ordinary action of the water.
Hydrogen will, at the same time, be liberated, and
impart an inipleasant smell to the water.

Waters which become discolored during the pro-

cess of distribution and choke the mains with a

brown deposit are chiefly those in which the

PKESENCE OF FBEE CO,

is able to intensify the ordinary action of rusting.

The chemical action can be briefly explained as
follows: The water containing the free CO. forms a
weak acid solution, and, attacking the iron pipe.s,

produces ferrous carbonate or bicarbonate, liberating

hydrogen in the process, thus

—

H,0+ C0,-|-Fe = FeC0,-t-2H.

If tlie ferrous carbonate absorV)s oxygen from the
water or the air it oxidises, and a brown hydrate is

produced, while CO. is liberated, which is ready to

attack fresh iron. It will therefore be seen what
an important bearing even a very small proportion
of free CO. iiresent in the water has upon the life

of the main and the colour of the wat«r.
Ferrous carbonate is insoluble in water, and would

quickly completely choke the mains but for the fact

that it is dissolved in water which contains CO.,
while by the absorption of more CO. it Ijecomes a
bicar!)oiuite, which is soluble in water, and is passed
on to the consumer to be drawn off at the tap. If

this bicarbonate has not been able to absorb oxygen
while in the mains the water when drawn from the
tap will l>e clear and free from turbidity initil, by
combining with oxygen from the air after the water
has been standing sufficiently long, the water will

gradually become turbid, and then precipitate the
brown hydrate. If the bicarbonate has been able
to absorb oxygen in the mains the water is drawn
off in a turbid condition, and will gradually become
clear, leaving the brown hydrate precipitate. If the
water has been punqjed and air sucked in, the above
action is very much intensified, and if the water be
allowed to remain stagnant in the mains serious de-

posit will occur. The mains would quickly become
choked unless they are frequently flushed, while the
water will be very much discoIo>n-ed.

Wo have seen how that hydrogen is liberated in

the process of chemical action, and imparts an un-
pleasant smell to the water. This is naturally in-

creased if the water remains stagnant in the mains
to allow time for the hydrogen to accunnilate, and
the remedy is to liberate the hydrogen by frequent
flushing of tlic mains and the avoidance of dead
ends.
Where a publit- water supply is of such a nature

as to produce the results above described, the pro-
blem is how to ))revent the action of the free car-

bonic acid upon the mains, so as to fit the water for

domestic and laundry use. We .«ee in Nature where
water containing CO. has dissolved iron from the
minerals with which it has come in contact during
its passage through the soil, how upon exi>osure the

feirous bicarbonate is deposited in the brown form
so familiar to us in the watercourses and streams of

iron districts. Household utensils and domestic
sanitary appliances are soon stained by the use of

such waters, while it is quite impossible to use the

same for laundry purposes. Cisterns and pipes will

become choked with the brown deposit, and from
the consumer's point of view the question becomes
of very great importance, especially as it is found
to be more difficult to deal with waters which have
such action than with those which bring iron with
them in solution from their source.

The removal of the free CO, appears to be the

only certain way of preventing the action of such
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waters upon the iron mains, and the passing on of

ferrous bicarbonate to the consumer, which, by
absorption of oxygen, causes turbidity and the

brown deposit.

Oeston, of Munich, mentions a peculiar case, where,
in 1908, at Berlin, a water had been treated for the

removal of iron. The carbonic acid gas, however,
had not been eliminated, and upon examination of

the water drawn from the castriron mains of the

Berlin Zoological Gardens it was found, owing to

the corrosion of the mains l)y the CO,, that the per-

centage of iron had again risen, and the work of

removing the iron from the water at its source was
wasted. He also found tliat the greater the pressure
in the mains the greater was the action of the car-

hoiiic acid gas upon the iron.

In connection with the ground water supply of

I"rankfurt-am-]\Iain, where the free CO, existed to

the extent of 3 parts per 10,(wiu, Scheelhaase deserilies

an a])paratus for tlie removal of the CO,. The water
passes through a special marble aerator, and is

allowed to fall in the form of spray over the marble,
which ab.<orl)s a large proportion of the CO;, but the

hardness of the water is increased by the formation
of a bicarbonate. The destructive action of the

water upon the mains has ceased, and the cost of the

process is given at about one-tenth of a penny per

1,000 gallons treated.

The writer does not propose to deal in this paper
with deposits of calcium carbonate caused by hard
water, and the well-known processes of softening

.iicli waters; but it is well to bear in mind that such
hard waters give a protective coat to the mains
against the ordinary action of corrosion.

IJr. Harlwig Klut, of Munich, made a special study
in 1907 of carbonic acid j;as in relation to water sup-
phes, and lie found that when oxygen is present with
CO. the latter acts upon tlie lead service pipes, and
tliere is the danger of lead poisoning.

The Massachusetts Board of Health have made
ijxperinients with sindlar results. The removal of free

Cf), is therefore necessary in some cases to prevent
the danger of lead poisoning where the water passes
through lead service pii)es.

At Dessau, in Anhalt, where the water is very .soft,

and contain.s so much CO., that lead was dissolved
from the service pipes, the excess CO, has been re-

moved by the addition of powdered carbonate of lime.

Many waters are contaminateil with iron at the
source of supply, and this iron not only imparts an
unpleasant taste, Init is a

CATISE OF OEPOSIT

in the mains rather than a cause of corrosion. iSiich

waters, if rendered slightly acid I'y vegetable matters

such as peat, deposit a ferruginous slime in the mains,

caused by the growth of an organism known as Creno-

thrix. which is able to thrive under svu'h favouring

conditions. The dead organisms impart a bad taste

to the water. The remedy is to remove the organic

feeding matter by filtration and the iron by aeration.

If the acid be neutralised, the iron organisms are not

able to develop.
In North Germany, at Konigsberg, 90 per cent of

the iron in solution is removed by aeration. The
water is delivered in a hue spray over coke fillers,

and ferric oxide is deposited in the coke.

The organism causing the black slime has been

spei-ially examined by Aligula, of Carlsrulic. and has

been given the name of Chlaniydothrix. He says that

tlie germs come with the water, and attach themselves

to the inner surface of tlie mains. From minute specks

of jelly the organisms develop into threads, while iron

oxide is deposited by the organisms in the process «i

growth.
Professor James Campliell Brown says that waters

which deposit black slime invariably contain un

appreciable quantity of iron in solution in combina-

tion with organic matter of an acid character. He
thinks that the slime organisms live on the carbon

compounds which are found in a soluble organic com-

pound of iron, and iron o.xide is deposited throughout

their growth.
The flocculent matter which is thu.? deposited by

such iron organisms must not be confused with the

corrosion of the mains caused by chemical action and

subsequent deposit of the iron dissolved from the

mains.

STORM OVERFLOWS.''

By F. W. Cable, assoc.m.inst.c.e..

Assistant Surveyor, Westminster City Council.

We here venture to discuss very briefly wliat is

inobably one of the most contentious points of sani-

tary engineering. There are two types of overflow

which are adopted by eminent engineers, but these

engineers are divided as to which is tlie more accu-

rate, and which gives better practical results. They
arc as follows: (1) The cut-plate overflow, and (2) the

long weir.

In both cases a calculation is made as to the depth
of water flowing in the sewer at such a time, as it

is required to divert any further flow into another

channel. In the first case, a chamber is built on

the sewer, one side being in a line with one wall of

the sewer. The chamber is made of sufiicient width

to allow of the passage of the normal flow of the

sewage, and the provision of a channel to take the

diverted water. A plate is then put at the required

heit'ht across the sewer, so that the sewage not to be

diverted will pass underneath the plate and the re-

mainder over the top. Then either radial or straight

diverting plates are put at an angle according to the

direction of the flow required. In the second case, a

long weir is provided either one side or both sides

of the sewer, so that when the sewage reaches the

required height, any further flow passes over the weir,

previously, however, jiassing under the dip-i)lKte.

I believe I am right in stating that the Local

Government Board refuse to sanction the first-men-

tioned design, although it is not very easy to find out

on what grounds objection is raised. The only defect

in the cut-plate appears to l)e the possibility of paper,

rags or other matter getting over the cuttimi' edge of

the plate ; hut in practice it is found that this does

not take place to any considerable extent. A good

example of this type of overflow is to lie found at

Moseley-.street, Birmingham

.

The cut-plate overflow is luuloubtedly more accurate

in dividing the flow to the required proportions.

There is. however, another side to the question, and

that is: Is there any useful purpose served in cal-

culating these overflows to such a delicate finish ?

According to Local Government Board requirements,

three times the dry-weather flow is supposed to be

treated as sewage proper—that is, it has to pass

through the ordinary tanks and filters. Any excess

over this has to be treated through storm-water tanks,

while any excess over six times the dry-weather flow

I'an be discharged direct to a watercourse, but not

in close proxiinitv to the outfall works.

It is difficult to imagine the difference between the

water treated on the storm filters and that which is

permitted to flow into the watercourse. What can

be the difference between the analytical purity of the

!-in of top water which passes the weir or cut plate

and the -J-in. which passes over it ? Again, it must

be remembered that the respective quantities laid

down to be dealt with in the various manners are

only proportions arrived at as an approximation for

comparative treatment, and 5-9 times the dry-weather

flow inieht have been adopted just as readily as C

times onlv it was an awkward figure to deal with.

In short, when the main calculation is made on such

a broad basis, this finessing over a few cube feet i>cr

minute seems somewhat futile.

"PudlO."—H.^l. Office of Works are again using

"Pudlo" for their cement rendering on the Forest

Hill Sorting OflSce. The Oflice of Work?, we hclicvc.

have ordered several parcels of this material.

Proposed Extension of the Scottish Creat Western

Road It is jiroposed to form a new road between

Glasgow and Dalmuir, at least 100 ft. in width. The

highway, which, leaving the Great ^\estern road at

.\iiniesiand. will sweep round by the north-west and

join the existing Dumbarton road about i mile east

of Bowling. The scheme has received the general

approval of the representatives of the three authori-

ties interested—the Corporation of Glasgow, the Dum-

barton County Council, and the Town Council of

CIvdebank. The total length of the new road will be

alrout 6J miles. It is stated that a number of the

owners along the route have expressed their willing-

ness to give the ground required for the road free of

charge. It is also stated that one of these proprietors

had said that he might give a park of 100 acres adjoin-

ing the road, and that another might give a smaller

park.

* Extract from paper read at a meeting of the Institute

of Sanitary Engineers on Monday evening.
^
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CHADWIGK PUBLIC LECTURES.

MR. W. ADDINGTON WILLIS ON HOUSE DRAINAGE LAW.

The first of the series of Chadwick Public Lectures
at the Institution of Civil Engineers was delivered
on Monday evening by Mr. W. Addington Willis,
LL.B., Mr. Walter Hunter, m.insi.c.e., member of
council, occupying the chair in the absence of Sir
Maurice Fitzmaurice, c.m.g.
The law of sanitary drainage is scattered piecemeal

among many Acts of Parliament, some relating to
the City of London, others to the remainder of the
Metropolis, and others, again, to the provinces, and
even here the law is not the same for all parts, since,
besides numerous local Acts, there are adoptive
statutes which may or may not be applied to a given
district. These various statutes, and the decisions
thereon, constitute a puzzle of uncertainties, incon-
sistencies, and sometimes absurdities.
After a brief sketch of the history and evolution

of the present law, the lecturer proceeded to a con-
sideration of the eternal question of " Sew^er or
Drain ? " "The question is of practical importance,"
he observed. " Upon its correct answer depends the
liability of maintenance, and if the pipe in question
is a sewer on private land, the owner's proprietary
rights are affected by the council's rights of access,
and the prohibition again.st building- over sewers with-
out the council's consent, which it is in their power
to give or withhold, and for the giving of which terms
and conditions may be imposed. Owner.^^ frequently
hesitate between the alternatives of present financial
relief coupled with future possible restrictions on
building, and a present liability to maintain the pipes
with a free hand for developing their property in the
future. As a rule, however, the bird in the hand of
present financial relief is the most welcome, and the
owner seeks to establish that the pipe in question is
a sewer vested in the authority.
"The existing uncertainty in the law, or in its

application, is to be deplored, and is due to the Legis-
lature having attempted to be too specific and precise
in defining terms. The common-sense view is that
what a man constructs on liis property for his own
convenience ought to be kept in order by him. This
common-sense view was the one adopted by previous
generations in the local Acts before 18-18, aud in the
Model Act of 1847 relating to the subject. In 1848,
however, the Legislature set out to define the terms
'drains' and 'sewers' for all times and circum-
stances, and repeated this in lat«r statutes."
The lecturer next proceeded to discuss the defini-

tion of " drain " so far as it is common to all areas.
The definition is so cast that any pipe which does

not exactly coincide with the definition falls into the
category of " sewer." The explanation of the word
"curtilage" was assisted by the exhibition of dia-
grams representing the systems of drainage in the
three leading cases. The lecturer pointed out that, if

premises are separately occupied and separately rated,
they will not be considered as " preudses within the
same curtilage," merely because there may be common
access and conmion accommodation. " Drains may
be used for rain water only, and according to the
cases may include the stackpipes on houses. All
drains which are not 'drains' are 'sewers.' But as
it is essential that a sewer should, generally speaking,
carry its contents away, pipes which end in a cess-
pool are not sewers, notwithstanding the apparent
decision to the contrary in Pinnock v. Watcrworth."
This proposition was illustrated by two or three

cases : Header v. ires( Cowei Local Board : Button v.
Tottenham I'rhan Vixtrirt Council; Pakenham v. Ticc-
hurst Sural District Council; and diagrams were shown
to explain these decisions.
Mr. Addington Willis proceeded :

" One of the most
interesting and far-reaching discoveries of modern
times is that a sewer, vested in the council, may exist
entirely on private property, and it was the establish-
ment of this principle which has given rise to many
of the anomalies and hardships (from the ratejiayer's
point of view) existing at the present time.
"The law of drainage has its doctrine of conver-

sion, for where two drains from separate sets of pre-
mises meet, they generally constitute a sewer from
the point of juncture. These joint sewers may
be made lawfully or unlawfully. The astonishing
feature of this doctiii;e of conversion is that, broadly
speaking, if a private individual effects a combina-
tion of drainage surreptitiously and without authority
the law rewards him, or, at least, his successors, by

throwing the liability of maintaining the unlawful
connection on to the ratepayers."
A few illustrations were given of what the individual

can accomplish in the way of getting rid of the
expense of maintaining his house drainage. Eight
boroughs in London spend, on an average, annually
£2,100 each in repairing these unauthorised .sewers.
" The catch phrase, ' Once a sewer always a sewer,'

must be used and received with caution. A recent
case has shown one exception at least to this—namely,
when a Metropolitan council exercise their power to
compel a wrong-doer to restore unlawfully constructed
drainage to its proper condition. Even if it formerly
became a sewer by such wrongful acts it does not
continue to be a sewer after the restoration."
The lecture concluded with a consideration of the

question whether a rain-water pipe fixed to a house
can be a sewer. "Mr. Justice Channell, in one case,
regarded the suggestion as ridiculous, but at the same
time admitted that decided authorities gave support
to it. Ridiculousness is not a fatal termination to a
proposition in drainage law. If this were entirely
new ground anyone would hesitate to answer the
question in the affirmative, and so, probably, would
the courts if they were not bound by decided cases."
After stating the facts and decision in Selles v. Fulham
Borough Council^ the lecturer pointed out that the pro-
vision of gutters and stackpipes was the subject of
by-laws and statutes for sanitary purposes just as
much as was the provision for the drainage of yards.
Once it was admitted that the definitions of " drain

"

and " sewer" in sanitary legislation extended to pipes
conveying fresh or rain water, only it seemed im-
possible to draw a distinction between a horizontal
pipe and a vertical one, or between one affixed to the
building and one carried on a concrete bed beneath
or at the side of the building. Some day an enter-
prising and litigious householder would claim
damages from a council for injury done by a leaking
stackpipe. or call upon them to repair it. The Court
of Appeal might then have an opportunity of dis-

tinguishing, if they could, such a case from the de-
cisions already given.
The next lecture will relate to the rights and respon-

sibilities of citizens and councils, both in the pro-
vinces and in London, particularly w-ith reference to

drainage of new and existing buildings, the provision
of outfalls for drains, and the maintenance of drains.
It will conclude w'ith an illustrated description of the
manner in which the central authority in London
have discharged their statutory dut.v of dealing with
sewage so as to prevent its discharge into the river

Thames. The lecture will be given at the Institution
of Civil Engineers. Gyeat George-street, on Monday,
November 24th, at 8.15 p.m., and the chair will be
taken by Sir Henry Trueman W'ood, m.a., one of the
Chadwick Trustees. Admission is free.

LONDON ARTERIAL ROADS.

NEXT WEEK'S CONFERENCE.

The conference of local authorities and others in-

terested in the improvement of arterial road com-
munication in Greater London, at which the President
of the Local Government Board, Mr. John Burns, will

preside, is to be held on Tuesday next at Caxton Hall,
Westminster.
As we have already announced, the chair will be

taken at 10.30 a.m., and admission can be obtained
after 10 a.m. on presentation of a card of admission,
on which the name of the local authority or other
body and the name of the representative should be
entered.

Tramways for the Dearne Valley.—The Wath Urban
District Coimcil have agreed, joint'.y with the councils
of Wombwell. Bolton and Thurnscoe. to make applica-
tion to the Light Railway Commissioners for sanction
to construct in combination a tramway system for tlie

Dearne Valley District.

Colwyn Bay Pier,—The Colwyn Bay Urban District
Council have had the offer to buy for £1-3,000 the local

pier, which together with a pavilion cost about £38,000
to erect some fourteen years ago. Opinions as to the
likelihood of the council closing with the offer are
divided, but it is thought that if it is accepted an
effort will be made to extend the pier to deep water,
so that the Liverpool and North Wales and other
steamsrs could use it. This would involve doubling
the present length of the pier.
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Electricity as a By-Product;
By R. J. SPENCER-PHILLIPS.

The title of this paper may perhaps come as rather

d surprise to some of those here to-day, but, never-

llieless, electricity is actually now being sold as a
Uy-produot. "When?" "How?" and "Why?" are

the questions that at once arise, and also, if electricity

is being put on the market, so to speak, as a iiy-

jiroduct, how is this going to affect the existing i^ower

stations which have the supply of electricity as their

j^ole aim and object ?—some of which stations, it

appears, in a good many eases, find it hard enough
already to sliow a satisfactory profit. It is my object

to point out shortly the various reasons why electricity

can be sold by concerns wliose main product has no
counection whatever to do with electricity, and what
use might he made of this fact by municipalities.

There appear to be tw'o main reasons which have
led to this possibility arising, and both of them are

to be found in developments of the industrial world.

In the running of a power station one of the chief

objects to i;e aimed at is to secure a good " load factor."

By this term is meant the ratio of the average demand
to the maximum demand. Thus, assuming a power
station has been put down to deal with a maximum
load of 5,0UO kilowatts, if an output of 5,000 kilowatts

was maintained twenty-four hours a day for 365 days
a year, ideal conditions would be reached, and the
load factor would be 100 per cent. But what actually

lakes place is very different. The full output is

only maintained for a very short portion of the twenty-
four homs, and between the full output and the aver-

age output over the whole twenty-four hours there is

a considerable difference, while between the fviU output
and the minimum output there is a very large differ-

ence indeed. Thus we liave the condition arising that
for a major portion of the twenty-four hours the plant
is running with a small load, and hence uneconomi-
cally as regards steam consumption, and at the same
tiuie requires exactly the same amount of attention

and maintenance as if it were giving its maximum
output. It is therefore easily seen that if a steady load
could be obtained, and a suitable plant put down
to deal with it, much more economical conditions as
regards steam consumption would be obtained, and
also there would be no increase ib the running and
maintenance charges, and hence the cost of production
is considerably less. There is also another point. In
the case of a station with a bad load factor, a plant
with a capacity double and sometimes treble the aver-
age output of the station has to be installed in order
to i)e capable of dealing with the maximum demand

;

thus a larger station is required with a corre-

spondingly larger capital cost as compared with the
case of a station where the maximum capacity at the
outside need not be more than 50 per cent of the
average output. All this points to the fact that to

j.roduce electricity cheaply a good load factor is essen-
tial.

What class of concern is it that requires electricity

and has, without looking for it, a good load factor ?

Of course, one's mind at once turns to the numerous
mills and factories of all sorts scattered throughout
the country. The majority of these run night and day,
and have a load factor from 60 per cent to 80 per
cent, which compares wdth the average supply com-
pany's load factor of 20 per cent.

In the case of fairly large mills they find, by putting
down their own ijlant, they can produce electricity at
about 0'35d. per unit, including all capital chai'ges

—

a figure which is far below the average cost of pro-
duction as given in the technical Press for various
supply companies. Perhaps a plain statement like
this may not sound convincing, but, nevertheless, it

iuis been proved to be true.

Some time ago my firm were called in to advise a
certain mill, situated in a country district, as to what
they could do to economise their coal consumption
They had at the time three mill engines, driving by
means of ropes and countershafts. There was r.o

municipal supply authority situated conveniently to
sell them cheap electricity, and they did not see how
they were going to produce electricity at even as low
a cost as 5d. per unit when the supply companies,
according to the published figures, were not able to
jiroduce it at that figure and show a satisfactory profit.

* Paper read at the annual general meeting of the Insti-
tution of Municipal Engineers on the 7tli inat.

We put before them the following table, the figures
being taken from those supply stations whose average
load was comparable, as nearly as possible, with the
average load of the mill station:—

-
Average cost per
unit from ex st-

iug stations
20% If.

Cost per unit
-00 k.w.

Mill station
80% l.t.

Coal
Wages "'.

Oil, waste, stores. Ac
Kepairs and mauiteiiuuce
Rents, nites, taxes

rf.

2
02
•15

15

d.

no
•025
006
048
•02t

Total run. iug cost ...

Management, offices, 4c
Int. i% on £15,000
Dep. 0% on £1.5,000

83

3
12
16

278

Ni!
.038
048

Total cost 1^39 •364

This table clearly shows that the total running cost
of a station with an 80 per cent load factor is, approxi-
mately, one-third the running cost of a station with
a 20 per cent load factor.

As regards management, offices, &c., the mill again
has a great advantage, since no special management
is required other than that which was previously
necessary to look after the engineering work through-
out the mill.

The capital outlay in the above table is taken as
being the same in each case, but in the generality of
cases the power station would cost considerably more
than the mill station, firstly, because, as previously
mentioned, a larger plant would Vje required, and,
secondly, because in the case of a mill very often use
can be made of the existing engine room, thus dis-

pensing with the cost of an entire new building.
We eventually put down for the. owners of this mill

a complete turbine-driven plant comparable in every
way with an electric supply station. As a result the
figures given were closely realised, and the coal and
repair bills were reduced by approximately £4,000,
which was equivalent to a saving of just over 45 per
cent.

You may think I am rather straying from the sub-
ject of this paper, but the point is that the owner.5
found

—

(1) That they could actually produce current at some-
thing like 0'35d. per unit;

(2) That there were other mills not far off willing to

pay enough for their supply to ensure the owners of

the plant a good profit.

Therefore, being business men, they were not slow in
putting two and two together, and now, with a slightly
larger plant and larger output, they are able to run
even more economically, and to sell their surplus
energy as a by-product and at a profit.

Thus here we have an instance of an already pros-
perous concern making an additional profit entirely
outside its normal line of business. Clearly it would
have paid the local authority to erect a power station
at one of the mills, having these mills as its chief
source of revenue, and undertaking the local lighting
and power supply as an additional source of revenue.
Here, then, is a field open for municipal enterprise.
In all our towns power loads are eagerly enough sought
after, and one can now see why, if low enough terms
are not given, the mill-owners put down their own
plant. But there are still cases, perhaps more than
one imagines, of smaller towns and villages with mills
close by where there are no electric supply stations
nor Provisional Orders granted. Thus, by consulting
first the mill-owners, and perhaps making it a joint
concern, a profitable undertaking could be started, and
the benefits of electric light and power given to all in
the district.

At the beginning of the paper I mentioned two main
reasons. I now come to the second reason as to why
other people, apart from electric supply companies,
should find it profitable to sell electricity. This reason
is due to the developments of the back-pressure and
reducing turbines. The back-pressure turbine is one
which exhausts its steam at pressures varying, as a
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general rule. tKnn Tilh. to 30 lb. per square inch, which
exhaii.sl .-^teuni. when the turbine i.s installed in a mill,

i.-i used for the v;irio\is heating proces.ses necessary in

the production nf nearly all commodities. The re-

ducing turbine is similar to a back-pressure turljine,

but lias a low-]iressure stage in addition, enabling the

steam to either exhaust to the heating system or to

jiass through the low-pres.snre stage to a condenser
according to the heating requirements, and at the

.same time supply a constant electric load. This tyjje

is installed wiiere the electrical requirements ar-' in

excess of the heating steam requirements.

In a large percentage of cases, however, the con-

trary is the rule—that is, the heating steam reqiiire-

ments are in excess of the electrical load. In this case

it is very often usual to make up the excess heating
steam required by admitting high-pressnre steam
through a reducing valve; but by doing this the pro-

perties of steam are not utili.sed to the best advantage.

Without going into tlie technical side of the que.s-

tion, assume that a given amoimt of heating steam is

required at, say. 30 lb. pressure. By raising this

amount of steam to a pressure of 1501b. per square
inch, only a comparatively slight increase in the coal

consumption is incurred. But the high-pressure steam
can now be utilised to great advantage by passing it

tiirongh a back-pressure turbine, where it is expanded
down to the required back jnessure, and at the same
lime performs useful work.

In the case of a turliine, therefore, coupled to an
electric generator, electrical energy, as the result, is

I)roduced at a very low cost, and the supply of heating
steam at 301b. i)er square inch pressure is main-
tained as before.

Once again, tlierefore. we are up against the fact that

mills and factories, especially those that require lieat-

ing steam for their work, are in a position to generate
electricity cheaper than can the supply authorities.

Now let us go one step further. In a number of mills
tlie heating steam requirements are largely in excess
of their power requirements. What happens, there-

fore ? Perhaps a back-pressure tiu-biue is put in of

a size to deal witli their power requirements, and the
excess of heating steam is made up either by high-
pressure steam through a reducing valve or by a
separate bank of low-pressure boilers. But sup-
posing a market could be found for electrical energy.
Then the total steam required could be raised
to a higli pressure and first utilised in back-
pressure turbines, where the maximum amount of

electricity possible would be generated. By this

means, as previously shown, the cost of pi-bduction
would be extremely low. A supply of electricity would
be available for all the requirements of the mill, and
there would be a large suriilus of energy on the sale

of which a very considerable [irofit could be made.
An example of this kind appeared only a short time
aL'o in the technical Press. I refer to the Salt Union
Works at Winsford. Here it was early realised that
the amount of electrical energy available from the
steam reqiiired for the process would be far in excess
of the requirements of the works. Steps were therefore
taken to obtain Provisional Orders for the Urban Dis-
trict Council of Runcorn and the town of Widnes. The
total capacity of the plant now installed is two Browett
it We.stinghoiise 725-kilowatt back-pressure reciproca-
ting sets and two Browett i>l: Westinghouse 1,500-kilo-
watt reducing turbines.

This example shows very clearly what can be done
in this direction, since a manufacturing conqiany
would not be likely to incur the heavy exjiense of
putting down large and expensive plant and under-
taking the supply of electrical energy o\itside their
own works unless they were going to see a substa:itial
return on their money.
Thus it is evident that wherever there are situated

any mills or factories, in however snnill a town or
district, such a place possesses great possibilities with
regard to the production of electricity at a low cost.
In these ca.ses, therefore, it would appear an eminently
-sound policy for the local authority to undertake the
snjiply of electricity, and, if possible, by entering into
some fonu of agreement with the owners of the mill
in question, to put down the necessary jilant actually
in the mill itself. There is then the course open of
either installing an up-to-date boiler plant with back-
pressure turbines, and selling both electrical energy
and low-pressure heating steam, or if, as may veil
be the case, the mill already has a suitable "boiler
plant, an arrangement may be agreed upon bv which
I)ayment is made for the use of the steam between
l.'vjlb. pressure and CO lb. pressure, or whatever the

required range may he. The electrical energy pro-
duced by this .steam is then sold, and the steam itself

returned to the mill at the reijuired back pressure.

MACADAM ROAD CONSTRUCTION.

THE PAST PLAYED BY WATER.

At a meeting of the Surveyors' ln.-,titiition to be
held in the Lecture Hall of the institution on Monday
evening next, a i>aper entitled "The Part Played by
Water in Macadam Koad Construction," will be read
by j\rr. William G. Fearnsides, m.a., f.g.s.. Fellow of

Sidney Sussex College, Cambridge, and Sorby Pro-
fessor of Geology in the University of Sheffield. The
chair will be taken at 8 o'clock.

The principal points in the paper are as under:—
(i) The destructive action of water iq)on various

classes of road metals is examined and the use of

furnace slag in the construction of the lower layers
of road foundations is criticised.

(2) The power of water to '"bind" macadam is

analy.sed as an effect of surface tension, and the con-
ditions under which the strength of a water-boimd
aggregate attains its maxinnnn is considered. Pot-
holes are explained as due to local wear at those
l)oints where the proportion of water exceeds the
" optimum," and the strength of the macadam aggre-
gate is cotresiiondingly reduced. The prevention of

potholes by the provision of efficient sub-crust drain-
age is sugge.sted.

(.3) The power of water to destroy the strength of

certain site rocks upon which some roads must be
built is commented upon, and the imjiortance of shap-
ing clay-rock foundations to a cambered surface is

luged. The difficulties presented by spring lines are

considered.

(4) Water as au insulator which hinders or prevents
the binding of road metal by tar, asphalt or bitumen
is discussed, and tlie alternative of drying damp road
metfll by chemical means instead of by the usual
heating methods is suggested.

(,5) The effects of dew, frost and thaw, and the
phenomena of transpiration of water within a road
crust during internal changes of temperature are de-

scribed.

That each class of road metal and each type of road
construction shonjd carry its own proper proportion
of water (which, for efficient service of road user, can-

not be allowed much to exceed nor to fall far below
the jiroper optinuun), is the summary conclusion
arrived at bv the author.

QUERIES AND REPLIES.
tV« cannot uiticrlak« Lo rujWy to any queries which ai« not aciom-

)iante<i ty the vtriter^s name aiid address. These are r«jjuir«d as a
guarantee of good j'ail^i, and not for publication. Skeuhes accom-
l*anying queries Bhould le made separate, on vhite ]>ap«i', tn 2>tain

kUick mk lines. Lettering or figures sJiOuld be bold and j'lain.

893. Wind Engines for Sewage Pumping.—Mr.
G. .v. Penwill, surveyor to the Pcloiborough Rural
District Council, writes: I shall feel oldiged if any
of yom- numerous readers could let me know whether
they have used successfully a wind engine for the

purpose of lifting sewage, and, if so, what kind of

pumi) is used. The quantity of sewage with wliich

I desire to doal is about 3,o00 gallons per day, to be

lifted 20 ft.

894. The Ultra-Vioiei Rays Process—" W. H. R,"
who asks tor the names of the patentees of this pro-

cess, is recommended to communicate with Mr. Walter
Clomence, Farringford, Walton-on-Thames.

"A Derbyshire Appointment."— With reference to the

"Minute " which appeared under this heading in our

last issue, it has been pointed out to us that the

appointment is that of a "road surveyor" for the

Northern area of the Chesterfield Rural District, Mr.
Henry Hudson holding the position of engineer and
surveyor to the council. As we stated, the appoint-

ment v.as limited to candidates living in Derbyshire,

but we are now informed that the advertisement,

which was inserted only in local papers, clearly stated

this, the restriction being, however, overlooked in the

preparation of the summaries of the announcement
which subseqxtently appeared in the technical Press.
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THE STORAGE OF CEMENT.

r.y ]•;. 1'. Wklls.
President of the Concrete Institute."

I Wish to (lirtHit attention to the absolute nei-cs.-ily

of keei)in{; a more parefiil watch on tlie cement tlian

lia.s liltherlo been the case, especially as regaids its

stora^'e on the site, thonu:h it is necessary ul.so t<i

he assured of its quality before it reaches the site of

the works, Ijoth as it leaves the manufacturers and
goes to the agent and as it leaves the agent for the

consumer.

It has come to my knowledge during the past year

that in several ca.ses where it was necessary tliat

cement should be of an excellent quality it had been
" air slaked " to such an extent that it was next
door to beiiig absolutely useless for reinforced con-

crete work, though it niight perhaps have done for

foundations of cheap structures, where any great re-

sistance to crushing is unnecessary, and where rapid
increase in strength is not required. It is strange
that an air-slaked cement never approaches the
strength of a cement which has been gauged and
kept in water for, say. any period up to a year, and
has tlien been dried and reground and used for making
concrete. With the former the strength is almost
7iil, but the latter sometimes nearly approaches the
strength of the original cement. Of course, if the
old gauged cement lie heated tintil it is red, then
the same .strength nuiy be obtained from it as from
the original specimen, but I would sooner have a
cement on the site that had been ground to ilour

from old gauged neat briquettes than I would have
a cement wliich had been aii-slaked, as by becoming
caked in the sacks and l)eing afterwards rubbed
through a sieve. I speak from knowledge gained
from experiments and from experience in practice.

There is another peculiarity which is exhibited by
excessively air-slaked cement over wlial I may call

proper cement—namely, that when concrete is made
therewith it becomes very hygroscopic, and no matter
what its age is, it will always exhibit this defect.

-Moreover, concrete made with this air-slaked cement
will take the colour of the aggregate, and will, as a
rule, throw off a very peculiar odour. The concrete
made therewith will be very low in crushing strength
and in all other directions, and is really absolutely
valueless for reinforced work. A case happened with
some work I designed about five years aso. It was
a raft for a school. One truckload of cement
appeared to be good, yet when made into con-
crete after a lapse of three weeks was almost in the
same condition as when laid, only that the moisture
had largely evaporated. After this raft had been
laid, the contractors lelt the work, and the defect
was only discovered when they returned to continue
tlieir work. The whole of the remainder of tlie work,
which had been carried out by the same firm with
the same aggregate, but a different freight of cement,
was good. The only conclusion I could come to was
that this particular cement had been kept in store for
.so many years that it had become inert, or else that it

was the sweepint's of a cement store which had
become hydrated and groiuid up by constantly tread-
ing on it, so tliat being thus pulverised it was thought
.still to be a le.iritimate cement.

Therefore I recommend that, wherever possible, the
cement manufacturer should state when the clinker
was ground, how long it had been in stock before
being bagged, and that when tests are sent with the
.several consignments, that they have been made from
the cement that has l>een sent and not from the
cement from another portion of the store, which may
not have been ground at the stuue time as the coii-
signment.

AGGRE0,4TE.S.

In addition to watching the cement, a watch should
be set on the aggregates, more especially upon the
sand. At the present time on the south and east
coasts ballast and sand dredged from the estuary of
the Thames is almost invariably used. It seems,
however, to be getting very nuicii finer, and if anv
excess be u.sed the crushing strengths up to periods
of tliree months will be very considerably lowered,
though after a lapse of twelve months or more the
concrete will gradually recover much of its early loss.
Karly strength is, however, required, so that for ordi-
nary work an excess of sand is undesirable, unless

it be in the case of tanks, though in that event more
cement should be added.
Many of us have been troubled for many years past

by the unsiglitly contraction cracks that take place
in reinforced and other forms of concrete construe-
lion, and so far no remedy has liecn found to stop
what I may call the nattual law of contraction (hiring
hardening and ageing. Where the concrete is sub-
jected to variations of temperature on both sides
cracks must develop, but where concrete is subject
to normal conditions I have been promised tliat
-some experiments will bo made on definite lines to
.see whether it is not possible to stop this cracking
to a large extent. If it is reduced to, sav, only 25
per cent of what is now common, then I think that
reinforcing will get over the difficulty to a large ex-
tent. Should the experiments be satisfactory, then
the residfs will bo given to this institute.

ECONOMY IN SANITARY WORK.

COKTRACT V. DIRECT LABOUR.
In a paper on the sewering of towns, read at a

meeting of the Institute of Sanitary Engineers on
Monday evening, Mr. F. W. Cable, Assoc. m.inst.c.e.,
assistant surveyor, Westminster City Council, said
it was a debatable point as to whether it was profit-
able to do sanitary work on a large scale by direct
labour. It stood to reason that if the work were
undertaken in the same spirit and under the same
conditions as these under which a contractor worked
there would be the saving of the contractor's profit
(assuming a profit was attached to the work). At the
same time, it was extremely unlikely that the work
would be done with that regard for economy which
naturally was the first consideration of the contractor.
Provision of plant was another charge which would

be heavier on a small authority than on the con-
tractor.

Taking all things into consideration, it was un-
doubtedly more profitable for the average-sized town
to do such work by contract; but in the larger cities,
which had facilities for constructional work peculiar
to themselves, direct labour would be found advis-
able. . . .

Whether sewerage works were carried out bv direct
labour or by contract, it was essential that there
should be a fully qualified engineer supervising the
work, so as to ensure all levels l>eing correctly siven,
and generally to see that the scheme was carried out
in accordance with the plans and specification.
Unfortunately, it was very often considered by

local authorities sufficient to appoint a clerk of
works at a paltry salary to supervise the carrying
out of work iiivolving the expenditure of ii/any
thousands of pounds. This meant that either the
individual appointed was unqualified, or else he was
grossly underpaid.
One had a certain amount of diffidence in speaking

of a minimum salary in these days, but the salary
usually paid to a properly qualified man meant that
he could not live the life or keep up the social rjosi-
tion relative to his status. In short, any properly
(pialifled man who efliciently discharged his duties
ill looking after sewerage works was worth a salary
ill ijroportion to tlie services he rendered.

The New York Subway System—The construction of
the city-owned car suiiways in New York is expected
to involve an expenditure of no less than £40,n00,0O0.
At the present time there is under contract £lG.GO(i,000
worth of work, and the average number of men em-
ployed daily, Srhntific Amerlran states, is 7,0U0. The
total length of the new system will be about 80 miles,
of which 4i) miles will form an extension of the present
inter-borough system, and 35 miles will represent the
^^ew York municipal system.

A Road Board Appointment—Elsewhere in this issue
ajipears an ailvei tisemeiit of a vacancy on the .staff
of the Road Board for an engineering inspector.
Es.sential qualifications for the appointment are prac-
tical experience—gained under a municipal and
county engineer—of the preparation of plans, specifi-
cations and estimates for work connected with the
construction and maintenance of roads, and ability
in the design, organisation and supervision of the
carrying out of such work. The salary offered is £25:)
I)er anmnii. with travelling expenses on Civil Service
scale.



778 THE SURVEYOR AND MUNICIPAL NovEMiiEK 21, 1913.

Office Conversations.
MORE OR LESS IMAGINARY.

lContributed.2

XXV.—Colonel Jubber's Complaint.

Ask Colonel Jubber to come in. Oh, lor! now for

it. What a confounded nuisance the man is. I

wonder what his latest complaint '11 be. Good morn-

ing. Colonel Jubber. Take a seat, if you please.

Prefer to stand ? Oh, well, as you like, only—you'll

excuse me, I'm sure—I'd rather you didn't walk up

and down the room all the time you're talking. It

gets on my nerves. You have a serious complaint

to make ? Well ? A huge heap of stones deposited

almost immediately outside your gates ? Yes. And
you want it moved—at once ? Not only an eyesore,

but a positive danger ? Suppose Excuse me
interrupting you. Colonel Jubber, but surely it'll be

better if we confine ourselves to actualities. Suppo-

sitions won't assist matters much. You're not here

to argue the matter ? All you want is the immediate

removal of the stones ? An outrage ever to have had

them placed there ? You'd like to know who gave

the order for their deposit? Oh, that's soon

answered. My foreman gave the actual order, of

course; but the final responsibiliiy rests with me.

He acts under my instructions, and for present pur-

poses you may take it that the heap was placed there

by my orders.

Will I move it ? Certainly not. I see no reason why
I should move that particular heap more than any

other. Why, there 're some scores of tons scattered

in heaps upon the sward right along the main road.

No right to be there ? Well, that's a matter of

opinion. The sward's been used tor that purpose

ever since I've been in the town. Got to be stopped?

I'm afraid not. Colonel, with all due respect to your

objections. Then you'll know the reason why? I've

not the least doubt of it; but even that won't ad-

vance matters. The stones '11 remain until they're

spread, and that's my last word upon it. You'll

complain to the council? Doubtless. And to the

local justices ? Palpably. You'll obtain an injimc-

tion? Ah, that's a horse of quite another colour.

You may apply for one, of course, but My man
insulted you ? A roadman ? Told you he was acting

under orders ? Eeally, I don't see any cause for

complaint in that. You warned him not to shoot

any more there ? And he shot several loads after ?

There you were wrong. Colonel Jubber, you should

have come to me at once, and something might

—

mind, I only say might—have been done. To attempt

to intimidate one of my men Yes, I speak

advisedly. Intimidate is the word. Old Eooty told

me all about that. Why, you even went so far in

your anger as to lift your cane to him.

• • • •

^^^lat if you did ? Ah, my dear sir, such bluster's

sadly out of date now. Half a century ago a local

magnate like yourself could even have brought the

cane down across the hireling's shoulders. And if

you did so now, what then ? Oh, that's quickly

answered. You'd either have found yourself at the

local police court, or—I hesitate to speak the awftil

truth—Eooty Stevens 'd liave rolled you in the mud
at your own gate. Perhaps you aren't aware that

the old fellow's an ex-middle-weight champion. Oh,
yes, he's a bit tottery on his pins now—his leg-work

wouldn't be what it used to—but then. Colonel (you'll

excuse me, I'm sure) you're just a trifle corpulent,

and I rather incline to the opinion that science

would tell in the end. Impertinence ? I'm only
telling }-ou for your own good. It'd have been a
terrible thing had you so far forgotten yourself as

to strike the old chap. You'd cut the life out of such
impertinent dogs ? Well, have it your own w-ay.

Never even touches his hat to you as you pass ? All

my men the same ? You mustn't place that upon my
shoulders. That's a matter in which I shouldn't
interfere either way. And really there's no reason
w'hy they should touch their hats to you, is there.

Colonel Jubber ? You hardly go the right way to

gain either their respect or their affection. The fact of

your having a few pounds more in your pocket
doesn't count for much in these times. You see

Going, Colonel? I'm really sorry I can't oblige you,

but
» » * »

Mrs. Hilton? Hilton—Hilton—the name seems
familiar—oh, yes, I remember. Show her in. Kate's

always talking about her. The prettiest woman in

the town, she says, and the best dressed. I wonder
what she wants to see me about. Yes ? You've
called about the heaps of stones I'm stacking on the

roadside ? You think they look horrible ? Quite an
eyesore ? Keally, I'm extremely sorry, but I'm afraid

they can't be moved. They're laid along the road-

side every year, ready for repairitig. Colonel Jubber
has just called upon me with reference to the heap
outside his gate. You know Colonel Jubber ? Most
offensive man? Possibly. Anyway, I told him I

couldn't move the heap, and really, Mrs. Hilton,

much as I should like to oblige you, I must be fair

all round. You see You don't want me to move
any ? Then I don't quite understand Y''ou'll

explain ?

• • • •

A cartload arrived this morning, and you spoke to

the old man who sweeps the road ? He was just

about to have the load shot on the green outside
your gates ? He immediately desisted and the cart

went further on, and the stones were ultimately
added to the heap outside the Colonel's gates ?

Sweet of the old man ? Well, I haven't heard the
adjective applied to old Stevens yet, but I won't
contradict you, although his reputation is rather
the reverse. A dear old chap ? You might perhaps
ask Colonel Jubber his opinion when next you meet
him. You and the Colonel don't speak ? I'm sorry
for that, as his comments on Stevens would have been
rather interesting. But there, to come to the point.

What is it exactly that you have to ask me ? Not
to have any heap of stones on the green outside your
hedge ? You are about to have the green mowed ?

It looks so ragged now ? That's right enough in its

way, and I've no objection, only it's awkward for

me to make an exception in one case. Of course, if

the men give the Colonel a double share it 'd about
level things up ; but So sweet of me ? You
knew I'd grant your request ? How is Mrs. Stock-
forth ? Oh, she's very well indeed; but You
reallj* 7nust call and see her some day ? She's just

sweet ? I'm sure she'll be only too pleased ; but
about the stones, I really Sorry, but you must be
going ? Awfully kind of me ? Good-bye ?

# # * *

Now, Phipps, just put your hat on and go round
the district until you find Stevens. When found,
tell him I want to see him at once. That's all.

Fairly snookered, that time. There's no mistake
she's a smart woman, but it's going just a trifle too
far. The way she wouldn't let me get a refusal in
was masterly. How's Mrs. Stockforth, indeed ! So
sweet! Stevens '11 have to deposit a fairly big load
or two outside her gates to wipe this out. Oh, here
you are, Stevens. Now, I've just had Mrs. Hilton
here. Who's she ? Why, the widow who lives at
" Elmdene," on your length. Ah, I see you remem-
ber her now. She's been to see me about that granite
you're depositing on the sward. It seems that you've
Lfiven her special consideration, and rubbed it in
doubly thick on old—er—on Colonel Jubber. Is that
so ? She asked you not to disfigure the green out-
.side her house ? I'm quite aware of that, and so did
the Colonel, yet you leave her green clear and
You couldn't help it ? She spoke so nicely ? Now,
look here, Stevens, if I was to call you an old fool,

you'd be offended, so I won't say it, but
* • * •

I think it ? Yes, I do. At your age you ought to

know better. Too, to make fish of one and foAvl of
the other won't do at all. Yoti'll have to give her
the next three or four loads—just outside her gate

—

as near it as you can shoot them. You can't ? Oh,
but you must, and there's an end of it. I don't want
to have to suspend you for disobedience to orders, you
know. The granite's all carted ? Shot the last load
outside Colonel Jubber's just before you came here ?
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Hum, that makes it a hit awkward. You eouUl pirk

a load or tw-o up from the Colonel's front and oart

them to the widow's ? That's nonsense, Stevens,

and you know it is. We shall have to leave things

as they are, that's all. Only next time don't be led

from the path of duty Ijy a soft appeal. Yes, you
can go back now-. And oh, I say, Stevens, if Colonel
Jubber interferes with you again, just refer him to

me. Be polite, but firm, and don't argue the ijoint.

Good-day. The widow's won this time with a ven-
geance, and poor old Jubber Well, it's got me
out of an awkward predicament, anyway, and really

it 'd 've gone against the grain to annoy the lady.

Jubber's sure to coniphiin, and it'll be a bit difficult

to explain matters witliout getting old Rooty into

trouble. I .should have done precisely the same liad

I been he. I can picture the chairman of the High-
ways Committee, egged on by the labour members
with their "Eight's right and wrong's no man's right,"
and all the rest of their stock-in-trade clap-trap.
There's only one course open to me—to put the chair-
man on to the widow. She'll soon enlist his sym-
pathy, I'll be bound. She had mine quickly enough.
Oh, Colin Stockforth, what an ass you are

!

CRYSTAL PALACE OLD STUDENTS' SOCIETY.

HOUSING AND TOWN-PLANNING.

FORTHCOMING CONFERENCE OF LOCAL AUTHORITIES
AT NORWICH.

Following upon an invitation from the National
Housing and Town Phxnning Council, Mr Arthur E.
Collins, M.iNST.c.E., the city engineer, has arranged
with the Lord Mayor and the town council for a con-
ference of local authorities of the Eastern Counties
to be held in the Council Chamber of the Guildhall,
Norwich, on December 2nd and 3rd. The conference
will be w-el corned by the Lord Mayor, and the mem-
bers of the Flood Prevention and Housing Committee
of the Norwich Corporation w'ill be present. It is

looked upon as most opportune for this conference
to be held in Norwich at the present juncture, when
the question of improved housing in Norwich in par-
ticular is so much to the front.

The conference will con.sider practical points in the
administration of the Housing and Town Planning
Act of liM)9, giving special attention to the following;

(1) The practical administration of the housing
powers and duties of local authorities in both urban
and rural d stricts under the Housing and Town Plan-
ning Act of 1909, more especially in regard to details

relating to (a) standards of construction, (i) types of

houses nio.st suitable, (') number and arrangement of

buildings on sites, (rfi aLCommodatiou to be provided,
(e) arrangement of interior and outbuildings, (/) mate-
rials. In regard to tliis, the Memorandum of the
Local Government Board with reference to the pro-

vision and arrangement of houses for the working
classes will be taken as the text on which the di.s-

cussion will be based, and copies of the Memorandum
will be sent to all the representatives appointed to

attend the conference.

(2) The consideratidii of Model plans of both rural

and urban cottages, and the cost of building these
cottages in different jjarts of the country.

(3) Tlie question of liy-laws, and the need for making
a distinction between by-laws which are essential,

and which should be made obligatory, and those
by-laws which might with safety be dispensed with.

(4) The extent to which the cost of building can be

reduced by standardisation of materials, and the use

of new types of material.

(5) The best lines to adopt in the actual preparation

of tow-n planning schemes after the permission of the

Local Government Board to prepare a scheme has
been granted.
These last three points will all be made the subject

of special reports to l>e submitted to the conference.

The need for building cottages in rural districts is

.so pressing that it is proposed to give special con-

sideration to this vital question of rural housing.

All communications in regard to the conference as

to membership should be addressed to Mr. Henry R.

Aldridge, secretary, Xational Housing and Town Plan-

ning Council, 41 Russell-square, London, W.C.
It is hoped as soon as it is settled to publish a full

programme of the conference.

Petrol Motor-Driven Road Rollers.—The Borough
Surveyor of Margate would be glad to hear from sur-

veyors to any towns where petrol motor-driven road

rollers are in" use, or have been used.

ANNUAL DINNER.

The Crystal Palace Old Students' Society probably
includes a larger proportion of engineers holding im-
portant appointments than any other, and its meet-
ings assume a degree of importance far greater than
tlie name of the society suggests.
On the occasion of the annual dinner, held at the

Connaught Rooms, Great Queen-street, on November
1.3th, two past-presidents of the Institution of Civil
Kn'jineers—viz., j\Ir. Elliott Cooper and Mr. Charles
Hawksley—and the Third Lord of the Admiralty-
Admiral Gordon Wilson Moore—being hon. meml)ers
of the society, were present, while among the dis-

tingiiislied guests was Mr. Henry R. Champness,
M.V.O., assistant director of naval construction at the
Admiralty.
Following the loyal toasts, Mr. Elliott Cooper

proposed the toast of "The Crystal Palace School of

Practical Engineering." Mr. Elliott Cooper, speaking
with considerable personal knowledge of the school
and of the old students, gave testimony to the excel-
lence uf the school, its directors, and of the results
of the training received by the students, which were
shov\'n by the very large number of good positions
held by old students in every part of the world. He
referred to the many members of the Institution of

Civil Engineers who Ijelonged to the ranks of the old
students, and mentioned that there were several
hundred old students who were either members or
associate-members.
Mr J. W. Wilson, principal of the school, responded

to this toast. He thanked the Old Students' Society
for the assistance given to the school, and pointed out
that the society was a most valuable adjunct to the
school, particularly in regard to the fact that its chief

aim was to find work for the younger men and to

promote the usefulness of members to each other, so
that a man having once passed through the Crystal
Palace School would find himself one of a large

number of old students who were doing well, and who
were ready to help. The 123rd Certificate Day was
fixed for next December. He knew of over 1,200 old
students holding good positions at the present time,

and half of these had joined the Institution of Civil

Engineers ; eighteen of them were chief engineers of

railways. The chief positions held by old students
were too numerous for him to state at the present time
in detail; they included many water engineers,

liorough engineers, such men as Mr. Jacomb Hood,
chief engineer of the London and South-Western Rail-

way, the chief engineers of the Port of London Docks,
the Leitli Docks, Douglas Harbour, the chief Govern-
ment engineer of the South African railways, the

chief bridge engineer of the Canadian Pacific Railway,
and a great many others.

The toast of "His Majesty's Forces," proposed
briefly by Mr. i\lAUHicB Wilson, was responded to by
Rear-Admiral Gokdon Wil.son Moore, c.b., who, in

a most interesting speech, showed the importance of

engineers in connection with naval works, giving engi-

neers the credit for having produced ships and gmis
of such perfection as to work almost automatically.

The admiral also cordially invited old students in-

dividually to visit him, and to inspect the ships of

his squadron when at any time in the future he
should be in command.
The President (Mr. C. W. V. Biggs), in proposing

the toast of "The Visitors," referred to the great

achievements of some of the guests and members
present. It was gratifying to engineers to hear and
receive such high appreciation of their work from the

Third Lord of the Admiralty. Engineers could pro-

vide the machines, and thus, in some degree, share

the work of the men in whose hands the defence of

the Empire rested. It was good to know that there

were men capable of doing the work, and that some
of them were present to-night.

The president's health was drunk with musical

honours and cheers.

During the evening a most excellent musical pro-

gramme was given by the " Mixed Doubles " Quar-

tette, under the direction of Mr. Harold Brogden. In
particular Mr. Alfred Reade appears to possess un-

usual merit.

Ventilation of Buildings. — The Court House,
Chesterfield, is being ventilated by means of Shor-

land's patent exhaust roof ventilators, supplied by
Messrs. E. H. Shorland & Brother. Limited, of

Failsworth, Manchester



780 THE SURVEYOR AND MUNICIPAL NcnuMUEK 21. r.Uo.

Institution of IVIunicipal Engineers.

FIFTH ANNUAL GENERAL MEETING IN LONDON.
(Conclusion.)

In continuation of our report of the annual meet-

ing of the Institution of Municipal Engineers we

give herewith a report of the discussion of the paper

by Mr. Arthur Palmer, p.a.s.i., m.r.san.i. (printed

in last week's issue), on

THE NEED FOR STANDARDISATION IN
DRAINAGE DETAILS.

The President (Mr. Horace Boot) proposed a

hearty vote of thanks to the author of the paper,

which, he said, ought to be worthy of a good discus-

sion.

Mr. H. C. H. Shenion seconded the proposition,

and remarked that the paper was a most valuable

and interesting one, and deserving of great attention.

The first point dealt with was sewer connections,

and he must say he could not quite follow the author's

arguments. Mr. Palmer seemed to be of opinion

that anv right-angled junction in a house drain would

be asainst ordinary rules. He (Mr. Shenton) did

not think so. They had many junctions at right-

angles, and in some cases more acute than right

angles, and he thought the results were quite satis-

factory if the flush was sufficient. If the drain were

laid as shown in the second diagram, at an angle

to the sewer, there would certainly be much greater

expense in laying, and applying that to every con-

nection in a town meant a great addition to the ex-

pense to the community. Unless there was good

reason for doing so, lie should hardly think it was

desirable to adopt that as the standard rule. As a

counsel of perfection no doubt a drain running into

a sewer at an angle was better than one running at

right-angles, but he could not see why there should

1)6 a stoppage in a drain running at right-angles

with a proper curved pipe. A matter generally

overlooked was the portion of the drain between

the house connection and the sewer, which was
often laid in a careless manner. In London they

had to put in house drains under the supervision of

the sanitary authority in a mo.st careful manner, and

they had to be tested in every possible way. Often

the council's men laid the drain running into the

sewer without proper care as to gradient, and he
questioned whether such work was watertight. He
had seen such work in a respectable Loudon borough,

and he thought it was done in very many other

cases. x\lso, if one happened to put in a sewerage
system in a district where there was water, he had
to lay the sewer with the greatest care so as to ex-

clude that water. As soon as the consulting engineer's

back was turned the local authority frequently em-
ployed a comparatively incompetent man instead of

a competent surveyor—speaking generally of the

rural districts, it was a bricklayer who was em-
ployed—to lay the house connections in any way he
iiked, admitting any quantity of land water, and
ruining the whole system. Then came a complaint
that the sewer was leaking. It was absolutely im-
possible for the district surveyor, or so called, to

do anything else if he was underpaid, and with
insufficient knowledge of the proper method of

doing the work. He had not proper ap])liaiicos.

and could not get the water out of the trendies
while he was laying the drains, and could not pos-
sibly tell whether the drain as laid was watertight
or not. He thought that was a iioint that ouglit to

be dealt with in considering standardisation—)'.''.,

that there should be some means whereby the drain
between the sewer and the house drain could be
tested as watertight. There could be no doubt that the
house connection shown in the section ought to be
absolutely forbidden. They took a great deal of
trouble that the sewer sliould he laid at a self-

cleansing gradient and thoroughly ventilated, but
no one seemed to have suggested the necessity for
ventilating the enormous length of pipe in the shape
of house connections. These were very often liadly
laid and foul, and it was absurd to ventilate a 9-in.
sewer into which a number of 4-in. unventilated con-
nections discharged. If the policy of putting auxiliarv
sewers at a higher level were adopted, a great many
objections would be overcome. With regard to the
intercepting trap, the author mentioned a new
patent by Mr. Shone. He took it that had reference

to the system which had been installed at the
Karsino at Hampton, and with respect to which Mr.
Slione had prepared a pajser. He (Mr. Shenton)
thought it was a very extraordinary proposal. The
impression conveyed to him was that there was
what amounted to a flushing tank with a syphon
near the house into which all the drains ran.
When it was full the whole was discharged into the
main drain. Because when the flush went off it drew
in air through the pipes, which entered the flushing
tank, it seemed Mr. Shone suggested they could have
one pipe for rain water, for discharges from closets,

and waste pipes from sinks, to go into the flushing
tank. It apparently overrode every sort of ordinary
recognised rule. The thing seemed to him so extra-
ordinary that possibly he had not got a righl impres-
sion of it; he thought he must be going rather oft

his head when he read it. With regard to the inter-

cepting trap, he took it the author's suggestion was
to have a larger manhole than was generally con-
structed. It seemed either that the manhole .should

have headroom enough, and be large enough for a
man to get into it; or, failing that, that it must have
sufficient space in the clear for the rods to be inserted
from the top. Then he must say he did not like

the idea of a glass or any stopper in the trap. His
own practice was to take out the stopper and put in
a piece of slate. The stopper was oft«n taken out and
broken, and, the breakage not being reported, there
was no stopper at all. A piece of slate could be
easily replaced and fixed with cement. Witli
regard to motor spirit in sewers, he thought there
was no doubt an enormous amount of it went into
the sewers, and that there was danger of fatal acci-

dents when men entered sewers with a light. A little

carelessness of men at a garage might lead to such
occurrences, and if the specific gravity of petrol was
about the same as water it became a serious matter, and
would have to be dealt with, as it was as dangerous
as an escape of gas. With regard to house drainage
details, it was important that something should be
done. In many cases architects were the chief
offenders, men of great reiuitation whose knowledge
of everything except drains was very great. It was
quite a common thing to put in an elaborate system
of manholes and make the junctions outside. He
did not know whether this was secured against by
the ijresent by-laws and ordinary inspection. He
knew of an instance where the jilan of the house
showed the drains, but no cesspool. When s'hown to

the district surveyor that officer objected that there
was no cesspool, whereupon the architect took the
plan, and, making a circle near the well, said "Here
is the cesspool."

Mr. W. Finch (vice-president) said he had an
apijlication from a landowner who was developing
his estate as a garden city, and who was connecting
a private .sewer with the sewers of the Corporation of

Carlisle. Permission had been asked to open the
road and construct, the sewer. Apiuirently the rural
autliority liad not any power to interfere with this
work. The council gave consent, and as they were
not the sanitary authority he couUl not say whether
the sewer was properly laid or otherwise, and he did
not know how the matter stood, the .sewer being a

V>rivate one. If any member could give him some
information on the subject he would be obliged.

Mr. F. Lath.\m said Mr. Shenton had thrown light on
some practical details, such as manhole stoppers, with
respect to which he (Mr. Latham) had a little expe-
rience two or three months ago. A drain was laid in

his district in connection with a i)ublic institution.

As a rule, he gave certificates for all drains laid,

and issued a certificate on eoinpleti(ni. but he had
not been called upon to do so on this occasion. When
the iiremises were occupied the drains became a
source of considerable trouble and nuisance.
They became choked every day. The contrac-
tors did the best they could to unchoke the
drains, but without result, and the owners were very
much put out. Upon inve.stigation, he found that
an inspection chamber had been constructed similar
to that shown in the diagram, with a similar inter-

ceptor and stopper. The stopper, however, was
missing, and. naturally, he said to himself that it
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must be in the drain. And thus it turned out.

When the drains were put into use a certain amount
of gas which had generated blew the stopper out.

He felt that tliis was rather a good experience, for

it showed, as Mr. Shenton said, that you had to be
careful about the stoppers. This particular stopper
had no fixing; it was merely placed in position with
grease. All stoppers, lie thought, should be screwed
in, or slate should be placed in the opening, with
cement. Certainly a loose stopper should not be
used. These became dislodged at some time or

other, and got into the trap or sewer and caused
considerable trouble. He tliought the details of the
manhole, as shown in the ijaper, were good. B.v con-
structing a manhole as sliown a great deal of ex-
pense was avoided. The bottom part should be .euffi-

cieutly large for the man who worked tlie rods, lor

unless it was so the rods could not be put into the
drain and withdrawn. He thought that the size

should be ft. to 5 ft. 6 in. Jf they had a dee|) man-
hole, say from 8 ft. to IGft., it became a very cx-
jiensive item, but it they enlarged the bottom, as
shown in the paper, the chamber need only be
4ft. 6 in. to 5 ft. high. He had put in manholes of

such dimensions, wliich had proved quite satisfac-

tory. By this means they sometimes saved £4 or
C5 on a manhole, which was a considerable reduc-
tion. With respect to the connections of house
drains to sowers, he saw where Mr. Slienton was.
There was a junction pipe to take the house oppo-
site to the sewer, and they marked on the wall a
cross or ring showing there was a connection. Tliis

was a great facility to the contractor to run in
square to the sewer, but for his own part lie did not
approve of it. He thought that the sewer connection
should be made obliquely. The majority of sanitary
apparatus gave a flush on the 2-gallons .system, and
if the connection was made at right-angles it would
not be sufficiently powerful to dislodge all the solids.

He thought Jlr. Palmer was right in saying that all

connections shoidd be made as he showed. With
regard to interceptors, he was of oi)inion that the
interceptor with a cascade or drop Avas better than
that shown. He bad dealt with some tliousands of

interceptors, and he found that he very seldom had
a chokage with Doulton's ca.scade interceptors, and
if there was a chokage it was easily dealt with. As
to petrol, he remembered a case where a friend of

liis came to the conclusion that a sewer explosion in

London which he investigated was due to petrol.
There were .several business iilaces on the line of

the .sewer where motor cars were waslied, and no
doubt a considerable amount of petrol entered into
the drain, with the result that the sower and the
road were blown up. It was very imjiortant that
petrol should be kept out of the sewers and drains,
and if this was not done the dangers that the future
had in store for them from this cause would be con-
siderable.

Mr. H. C. Adams (vice-president), referring to the
lilan of the house connections, said Mr. Palmer
showed one method which lie stated was incorrect

—

that in which the drain went square on to the sewer.
He showed a skew-angle junction inU> the sewer— at
least, it was certainly not a square one. If it was
intended to be a square junction he agreed it would
be a mo.st improper way to make a connection. But
it was skew, or oblique, and he (Mr. Adams) con-
sidered that was tlie best way to make the connection.
He always preferred the skew junction, and for the
drain to run at right-angles back to the liuilding.

In the majority of cases records were not taken, and
the position of the drain was forgotten. If there was
one universal rule that the drain should run square,
the natural bend was sufficient to get into the sewer.
There were two bends in the drain as shown—one
after passing the intercepting chamber, and the other
before it passed into the sewer. By his method they
got no more bend, and it was just as easy for the
sewage to run right away. The author stated that
the correct-sized oblique " saddle" junctions were all

right. They, of course, agreed ; but he went on to

say: "In many cases the right-angled saddle, owing
to bad joints and much cement work, is a weak spot
for blockages in small pipe sewers." He (Mr. Adams)
did not think that there was any more cement work
in a square saddle than in an oblique one; therefore

tliere was no difference from a constructional point

of view.

. Mr. Arthur Palmeb. in reply, said he was pleased

at the discussion, but he should have liked if they

bad criticised him a little harder. His hope was that

there- "Avould be a Standardisation Committee. He

thought it was Mr. Shenton who stated that the ex-
pense would be greater if the connection was taken
at an oblique angle. He (Mr. Palmer) agreed; but
equally it would be said that it was more expensive
to have the water-closet and flushing tank than the
earth-closet. They had advanced from the eartli-
closet, and if they were to argue from the standpoint
of expense no progress was to he made. Mr. Adams
had referred to square and oblique saddles, and he
(Mr. Palmer) agreed there was no difference if the
work was done by a man who understood his business.
His only objection to the right angle was that you got
the kind of bend which .should be avoided if i)ossible.
He thought that eight and six circular bends should
be the very lowest limit.

Mr. F. Latham suggested that the paper should be
read at other district meetings for the purpose of
discussion, and tliis was agreed to.

Consideration was next given to a paper by Mr.
R. J. Spencer-Pliillijis* on

j:lecteicity as a by-product.
Mr. H. C. Adams (vice-i)resident) proposed a vote

of thanks to the author of the paper, and confessed
that when he saw the title he rather expected Mr.
Spencer-Phillips was going to approach the subject
by way of the refuse destructor, where electricity was
a very valuable by-product. He (Mr. Adams) thought
that was the easiest way to introduce electricity into
any decent-sized district. There were a great number
of heat units in the refuse, and it was not advisable
to waste anything. If they had the power and the
means of generating, it was easy enough to look round
for a place where it might be used. If the popula-
tion was not purely domestic there was no place
wliere the power was not required or coidd not be
used if it were available. The ]niper, he thought,
was a very useful one, and would form a very vulual)lc
addition to their " Proceedings."
Mr. H. C. H. Shenton (London), in .seconding, said

he was afraid he was unable to add anything interest-
ing to the discussion, as the subject was rather out
of liis line. He certainly thought they were going to

have .something said about utilisini; the refuse of

destructors, and he should like to know if there was
any reason why that was not dealt with.

Mr. K. W'hitweli, (Abersychan) said that the
members would have been pleased if they had been
cnliL'htened in the matter of obtaining electricity from
the refuse destructor. There were a great many in-

terested in tliat phase of electricity, and he. person-
ally, reiiresented one of the largest urban dis-

tricts in Wales, where tlie.y were considering the

establishment of a refu.se destructor. Some informa-
tion with regard to the matter would have assisted

him in i)ersuading Ids council to take the necessary
steps for obtaining such power as was available. The
council rather counted the cost; they did not want
any power or by-products. When he told tliein there

would be 30 per cent of these products they would be

surprised and say: "What are we to do with them ?

They are as bad as the refuse !

"

I\Ir. Poole argued that the most efficient engine

was the self-reciprocating engine. The turbine was
excellent, but not for high pressures.

The Prestdent remarked that, with reference to the

question of the refuse destructor, he thought the

object of the author was more to give information to

small municipalities and urban councils who, on

account of the small amount of electricity they would

use for street lighting and the iniblic siipjjly, would

never have the opportunity of having electricity in

their district. How was that to be got over ? Many
district councils had in their midst bleaching and

dyeing works, paper and sugar milli*—in fact, all kinds

of industrial works where large quantities of .steam

were required. Clearly, then, the proper place to put

down electricitv works would be in conjunction with

one of the mills which would be the largest users

themselves, and, in addition, they would have a large

use for the heat and steam. As to the hints and sug-

gestions for the use of the turbine, it was true the

turbine was not economical so far as the high-pressure

side was concerned; but if a business called for a

large use of steam the question of economy did not

come in so much, because they would lie generating

otherwise. But in bleaching, dyeing, and chemical

works the purity of the distilled water and steam was

an absolute necessity, and so far engineers had never

provided steam with exhausting or reciprocating
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engines which were absolutely free from grea:fe. It

was then that the turbine was used for that purpose.

As to the refuse destructor, he had had to advise

councils on the subject, and he thought that councils.

and possibly borough engineers, expected to get too

much power out of the refuse. In a very good case

it was possible to get 1 lb. of steam per 1 lb. of refuse,

and even then you must construct your destructor in

such a way that it would get rid of all fumes, and

get a correct draught. Since they could not econoiui-

cally, on a commercial scale, start electricity as with

gas in gasometers, and probably at the time did not

want electricity, and therefore did not want steam,

the difficulty had been to work the two in combina-

tion. When they came to mills running 140 hours

per week, they had ideal conditions for the cheap pro-

duction of electricity, and clearly it became a case

for combination. Where a municipality intended

putting down a refuse destrvictor, and did not intend

utilising steam either for water power, sewage dis-

posal, or any other purpose whatever, it would be

sheer waste of power not to put it in conjunction with

electricity works. WTiere it was possible to make use

of it for sewage works or water power, it was probably

better adapted for such purposes than it was for the

generation of electricity.

Mr. Phillips said that if the sole product was
eleetricitv when a destructor was put down, they

could hardly call electricity a by-product.

It was decided to refer the third paper—"Temporary
Buildings in Eelation to By-laws." by Mr. T. C.

Barralet—to the District Committee for discussion.

SOME RECENT PUBLICATIONS.*

INSTITUTION OF WATER ENGINEERS.

WINTER GENERAL MEETING.

The eighteenth winter general meeting (being the

third statutory annual general meeting of the insti-

tution) will be held at the apartments of the Geo-

loaioal Society, Burlington House, W., on Saturday,

December 13th. Proceedings will commence at

10 a.m.
The following papers have been promised for read-

ing and discussion:—
(1)

" Compulsory Returns by Water Undertakings,"

bv John Chisholm.
"(2) '• The Portland Urban District Council Water-

works (Description of Friar Waddon Borehole

Scheme)." by E. Stevenson Henshaw.
(3) "The Solubility of Carbonate of Lime, and its

Bearins upon Certain Processes for the Treatment oi

Water Supplies," by William T. Burgess, f.i.c.

(4)
" The Treatment of Plumbo-Solvent Water by

Means of Mechanical Filters," by Frederic John
Dixon. ASSOC.M.INST.C.E.

Advance copies of these papers will, it is hoped, be

available for the use of those wishing to take part in

the discussions, and early application should be made
by those intending to be present at the meeting, to

whom alone they can be sent.

SOCIETY OF ENGINEERS.

At a meeting of the Society of Engineers to be held

on Monday. December 1st, at the Institution of Elec-

trical Engineers. Victoria Embankment, W.C., a

paper entitled " The Conosiou and Rusting of Iron"

will be read by Mr. Eric K. Rideal, the following

being a synopsis: Chemical composition of rust—

EUectrolytic theory of corrosion — Rusting in ferro-

concrete—Wliy the corrosion of iron in concrete is

not more prevalent—Corrosion due to external elec-

trical currents—Corrosion in water pipes—The protec-

tion of ironwork (1) by elimination of dissimilar elec-

trodes ; (2) by raising the resistance of the electro-

lyte; (3) by coating with other metals; (4) by ex-

ternally applied electric current—Testing iron and
steel for corrodibility—The influence of carbon in

iron.

The chair wiU be taken at 7.30 p.m. precisely.

Building By-laws.—A paper on " Building By-laws"
will be read by Sir William Chance at a meeting of

the British Constitution Association to be held at

Caxton Hall, Westminster, on Friday, December
19th. The chair will be taken by Lord Robert Cecl

at 8.15 p.m.

Underground Waters for Commercial Pleposes.
By Frank L. Rector, b.s., m.d. Price 4s. 6d.

nett. . London: Messrs. Chapman & Hall.

Limited.

This little book is of considerable merit, but is

not entirely free from the faults which are inevitable

when one author attempts to collect and place in a

small volume information which can only be dealt

\vith properly by several specialists. Within the
space of seventy-eisht pages are discussed the source

of water, ground water, the distribution and
properties of water, springs, wells, watersheds,
mineral water, chemical examination, bacteriological

examination, and microscopical examination of

water. The same author can scarcely Ije geologist,

engineer, chemist, bacteriologist, and pathologist,

and the growing practice of the chemist and bac-
teriologist to deal with purely engineering matters
is to be deprecated. The more superficial a man's
knowledge of a given subject may be the greater is

his tendency to dogmatise. Thus the author does
not hesitate to teU us that " in sedimentary rocks
little free water exists below 2,600 ft. in depth," and
that it has been estimated that " no free water exists

below a depth of about 20,0(K) ft. beneath the land in

crystalline rocks." A greater authority would be less

definite. Geikie, for instance, states: "To what
depth this descent of surface water may go is not
known," and that " probably the depth to which the
water descends varies indefinitely, according to the
varying nature of the rocky crust," Again, we are

told by the author that " all water finally reaches
a certain level beneath the surface of the earth,

where it ceases to pass downward, and is directed in

a horizontal plane, forming a more or less continuous
bed of water," Such a statement is apt to produce
a false impression—viz,, that water stands in the

ground at one constant level. Again, we are told

that " the deeper the well beyond a certain distance
the less likely is water to be found." Such a state-

ment is very misleading, and is not of general appli-

cation. As is well known, some shallow mines are

quite dry, while those at a great depth are frequently
flooded. Where the author deals with his own sub-

jects—viz., chemistry and bacteriology—the book is

naturally of much greater value to engineers, who
will read with greater respect and advantage the
second half of the volume.

Graphics and Structural Design. By H. D.
Hess, M.E. Price 12s. 6d. nett. London: Chap-
man & Hall, Limited.

This book is intended primarily as a text-book for

students in General Engineering Design at Sibley
College, Cornell University, where the author is pro-
fessor. There can be no doubt, however, that it will

circulate among a far wider public than this. Before
considering the scope of the work, it must be ob-

served that graphical methods are by no means ex-
clusively employed, and to a certain extent the title

is a misnomer. A preliminary chapter on Materials
is followed by one in which the principles of graphics
are briefly explained. The subjects of stresses in

structures and their algebraic determination are next
dealt with, being followed by a chapter on " Influ-

ence Diagrams "

—

i.e.. diagrams to show graphically

the variation of the effect of a moving load at any
given point, or in any given member of a structure.

Subsequent chapters deal with the application of

the principles of graphics to the design of various
structures, including a plate girder railway bridge,

crane frames, chimneys, and retaining walls, A
separate chapter is devoted to reinforced concrete
construction. The work concludes with a series of

problems, to which the answers are given. Ihr
treatment of the subject generally is clear, and in

addition to providing a good students' text-book.

Mr. Hess has written much which will prove very
useful to the practitioner.

Cement, Coxcreie and Bricks. By Alfred B. Searle.

Price IDs. 6d. nett. London: Constable & Co.,

Limited.

This work forms one of the series of volumes which
Messrs. Constable are publishing dealing with the

outlines of industrial chemistry. The application of

scientific p^inciple^ to any industry mu;t result in

• Anv of the publications reviewed, or referred to ae
received, will be forwarded by the St. Bride's Press, Limited,
on receipt of published price, plus postage in the case of
nett books
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considerable economies as compared with rule-of-

thumb methods, and in no case has this been exempli-
fied more than in brickmaking. Mr. Searle emphasises
the genetic relationship of the materials with which
lie deals, and rightly insists that, in considering Iheir
chemical and other projierties, this relationship
should be constantly oliserved. Dealing first with
cements, the author gives an account of the raw mate-
rials and methods of manufacture, before passing to

the chemical and physical changes which occur under
various conditions. The changes which occur in set-

ting and hardening receive special attention, while
the subject of testing is also fully considered. As
regards concrete, the properties of the ingredients
form the subject of a separate chapter, the greater
part of which is devoted to an investigation of various
aggregates. The author also deals with the ]5repara-

tion, properties and testing of concret*. The final

chapters are given to a description of brickmaking,
regard being had to the raw materials, the methods
used, the chemical and other changes which occur in

drying and burning, and the properties of the finished

article. Mr. Searle writes with the pen of an expert,

and his book will be found useful to all users of the
materials named, but more especially to their manu-
facturers.

Practical Stone Quarrying. By Allan Greenwell,
Assoc.M.iNST.c.E., and S. V. Elsden, d.sc. Price

12s. 6d. nett. London: Crosby Lockwood & Son.

This work, which is described as a manual for

managers, inspectors, and owners of quarries, and
for students, deals fully with the general principles

of quarrj'ing as a whole. The thoroughness with
which the authors have done their work is shown by
the fact that most of the examples illustrating special

types of working, of which detailed descriptions are
given, have teen personally inspected by them.
The term " Quarrying " has been interpreted com-
prehensively to include every question relating to

the practical part of the stone industry. Thus the
authors have dealt fully with the occurrence of stone
in Nature, quarry development, hand quarrying,
blasting, hoisting, haulage, and the preparation of

stone for the market, the book is completed by
chapters on the dangers of quarrying, quarry leases,

&c., and quarry legislation. The work contains 339
excellent illustrations, many being photographic re-

productions, while a full index facilitates reference.
It should find a ready public among those for whose
requirements it has specially been written.

The Use of Vegetation fob Reclaiming Tidal
Lands. By Gerald O. Case. Price 2s. nett.

London: The St. Bride's Press, Limited.

In this little book the author, who is a well-known
consulting engineer for coast works, reproduces a
series of articles which originally appeared in the
columns of Engineeriiifj. The Boyal Commission on
Coast Erosion recognised the part played by vegeta-
tion in the reclamation of tidal lands, and expressed
the opinion that the process of natural accretion,
which is taking place in many places around the coast
of Great Britain, might be hastened by planting suit-
able vegetation. This being so, a practical little book
such as that under review makes an opportune appear-
ance, and will assist landowners and others interested
to answer many of the questions which necessarily
arise when the planting of foreshore vegetation is
about to be undertaken. The several chapters deal
with coast accretions, fore.-^hore vegetation, veaetation
on the Bouche d'Erquy foreshore, spartina grasses,
seaweeds, tidal forests, and the use of vegetation for
forming salt marshes. Mr. Case's book should be in
the hands of all who may be practically concerned
with works of reclamation.

The Working of Steam Boilers. By E. G. Hiller,
B.sc, &c. Fifth edition. Price Is. 6d., cloth 2s!
Manchester: Taylor, Garnett, Evans & Co.,
Limited.

The author of this very practical little book is
well known as the chief engineer to the National
Boiler and General Insurance Company, Limited,
and the work is intended primarily for the use of
those in charge of and responsible for the working
of steam boilers insured with that firm. In order to
get the best results, to guard against defects, and,
what IS more important, to avoid the awful results
which may arise from slackness or ignorance, every
person responsible for a boiler installation should
as far as possible master the principles and hints
here laid down. The book should have a very wide
circulation.

" Mechanical World " Pocket Diary and Year-
book FOR 1914. Price 6d. Manchester: Einmott
& Co., Limited.

In the preparation of the twenty-seventh issue
of this useful work many new and interesting
features have been introduced by the compilers.
The section on steam turbines has been partly re-
written, and new data and illustrations are given.
A section on milling and gear cutting is now in-
cluded, as well as a section on grinding. A new
table on dimensions of keys, based on the British
Standard proportions, also appears; the table on
pipe threads has been rearranged to include both
Whitworth and British Standard dimensions; and
generally the book has been subjected to a thorough
revision.

All about Engineering. By Gordon D. Knox.
Price 6s. London: Cassell & Co., Limited.

This is a book for boys On the great civil and
mechanical engineering wonders of the world. To
deal in a popular and readable manner with such
vast works as the Panama Canal, the As.souan Dam,
and the Forth Bridge—to mention but a few—is no
easy task. Mr. Knox has, however, accomplished
this with great skill, and in a manner well calculated
to fire the youthful imagination. Chapters on Roads
Town Planning, and the Water Supplv and Sewerage
of the Metropolis show that the author has recog-
nised the importance of municipal engineering. Mr.
Knox's work is eminently suitable as a gift book for
lx)ys—particularly those with scientific or mechani-
cal propensities.

Wimbledon Improvement Scheme. — At a recent
special meeting of the Wimbledon Town Council it
was decided by seventeen votes to two to promote
in the next Session of Parliament a Bill to authorise
the council to purchase the Wimbledon Park estate
and adjoining land, at a cost of £65,UCX), as an open
space; further, to constitute the borough a county
borough, and to obtain other powers with regard to
health, local government, and improvements of the
borough. The area of the land which it is propcsed
to acquire is 155 acres, of which 32 acres in the centre
are taken up liy a lake.

The Development of Weston-super-Mare. — The
Weston-super-Mare Urban District Council have
agreed to promote a Special Bill in Parliament for
the accomplishment of the following projects: (1)
The purchase of the Banwell Bond, mill and other
premises, the property of the Bristol Waterworks
Company; (2) the purchase and development of the
Royal Hotel Field, comprising 5 acres, and adjoinhig
the sea front; (3) the purchase of a new cemetery
site practically adjoining the existing accommoda-
tion; (4) power to pay out of the general district
fund special rates levied upon a section of the town
by the Commissioners of Sewers for Somerset; and
(5) the taking of extended powers as regards the pro-
motion of public entertainments, sanitation, and
foreshore regulation.

Fire Protection in the Sunderland Rural District
In March last the Sunderland Rural District Council
purcliased a light two-wheeled hand-draught chemi-
cal fire engine, with cylinder of 30 gallons capacity,
for service in the Fulwell parish. This engine, which
was procured from Messrs. Merryweather & Sons, of
London, can be rapidly run out by a couple of men,
or even by one man if necessary, and can throw a
powerful jet within 15 seconds of reaching the scene
of action. It was found to be so suitable for the
needs of the district that two further engines were
subsequently ordered for the parishes of Ford and
Tunstall. These new engines have now been de-
livered and tested with satisfactory results. While
generally on the same lines as the first one, they each
have an addition in the shape of a set of light tele-
scopic ladders to extend to 20 ft. These ladders,
which are carried above the chemical cylinder on
special supports, do not add to the weight to any
con.siderable extent, so that the portability and gene-
ral handiness of the apparatus are not in any way
impaired. The ladders can be rapidly unshipped
when required, and are very useful for bringing a
jet into action at a first-floor window. The whole
equipment constitutes an admirable apparatus for
" first aid " at fires, or for the protection of such
portions of a district as may be isolated so far as a
supply of water is concerned, seeing that the chemi-
cal engine carries its own supply of fire extinguish-
ing fluid.
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Assistants' and Students' Section.
Cox[.ucTEi) liv SYDNEY G. TURNER, assoc.m.inst.c.e.

ill communications in reoard to this page must be
addressed tn The Editor, St. Bride'3 House, 24 Bride-lane,
Fleet-street, E.G. Envelopes must be marked "Assistants'
Section" in the top left-hand corner. Correspondents are
invited to submit questions for consideration and answers

THE MONTHLY PREMIUM.

The following liook.s have been chosen liy ^Ir. I. W.
Smith in lesijei't cil' hi.s moiety of tlie prenii\nn for

October:—
" Applied Mechanics," vols. II. and IV., by Jamie-

son (Griffin).

ilr. J. H. Sagae has selected:—
" The Theory and Design of Structures," by E. S.

Andrews (Chapman), and " House Drainage,"

to the questions which appear. For the contributions con-
sidered to be t7ic most meritorious, one or more premiums
tn books will be awarded monthly. Biagrams must-
be droii-n to scale on separate sheets, ready for
reproduction.

358. Timber Framing for Water-cooling Tower
Give stress diagrams and calculate size of members
of timber framing for water-cooling tower, as sketch.
Allow for weight of structure, and take wind pressure
at 40 lb. per super, foot. (J. H. S., Soufhwarl:.)

359. House Drainage Specify for the reconstruc-
tion of house drains in respect of which nuisance
notices are to be served under the Public Health
Act, 1875, in each of the following cases : (a) where
the existing pipes are so bad that they cannot be re-
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Timber Framing for Water Tower.

by G. J. G. Jensen (Sanitary Publishing Com-
pany).

QUESTIONS.

This week answers are invited to the following
questions:—

357. Timbering—A pier hole 6 ft. square and lo ft.

deep is to be sunk in loose, unstable ground. De-
scribe and give a plan and section showing the timber-
ing necessary, figuring the scantlings. (I. W. S.,

Clapliam^

used; (6) where the pipes themselves are good, but
open-jointed, and merely require to be made water-

tight. (" Fibre.")

360. Shoring Give sketches of and describe the

following kinds of shoring: Dead shores, raking
shores, and flying shores. State for what purpose
each kind is most .suitable, and the scantlings

usually employed in ordinary work. (I. W. S.,

Clapham Junction.)

361. Venturi Meter State the principles of the
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Venturi meter, and describe how it is used in mea-
suring the discliarge of a water main. (I \V. S.,

Clapham Juiictkm).

[The Editor is at ail times glad to hear from
readers who desire to submit qiiestions regarding
matters of general interest, points of daily practice,
&c., for insertion in the "Assistants' and Students'
Section." Questions which are published are taken
into consideration, as well as other matter, in

awarding the Monthly Premium.]

REPLIES TO QUESTIONS.

356. Level.—De.scrilie tlie construction of an ordi-

nary levelling instrument, and state wliat tests and
adjustments you would make to correct an instru-

ment for reversion. coUimation and parallax in the
field. (I. W. S., Clapham.)

The level is a surveying instrument, consisting
essentially of a telescope bearing a level and
mounted horizontally upon a frame. It is mounted
upon a tripod, to the head of which it may be
screwed. Tlie telescope is fixed to two parallel
plates, which are separated by screws, either three
or four in number, according to the tyije of instru-

ment, for the purpose of enabling tlie surveyor to

level the instrument. The upper plate is bored
through the centre, and carries a conical pillar,

which rotates freely in it, and supports a hori-

zontal plate, to the extreme ends of which are
attached, by means of capstan screws or other-
wise, two vertical supports, on which the telescoije,

which as constructed to be perpeiulicidar to the
vertical axis of the instrument, rests and rotates
with it. The bubble tube, by which the instrument
is brought into a ijosition at right angles to tlie

axis of the earth, as generally placed on the top
of the telescope. In the best telescopes the
diaphragm on which the image is formed is made
of glass, and the cross hairs are engraved thereon.
The adjustment for reversion is only necessary in
the case of tlie Y type of instrument. The instru-
ment is levelled aud a reading taken. The tele-

scope is then reversed and another reading taken
to the same point. The error is then corrected as
to half by the diaphragm screws ajid as to half
by the capstan screws. This process must be re-

peated imtil perfect. The adjustment for parallax
is effected by moving the eyepiece in or out until a
clearly defined image of a distant object is seen.
This occurs when the diaphragm is situated accu-
rately at the common focus of the eyepiece and
object glass. A level is said to require adjustment
for collimation when the axis of the telescope is

not parallel to the run of the bubble tube. It is

corrected by first setting the instrument up
between two staves, and taking a reading to each.
Then move the level to a position beyond the
.staves and take other readings. The difference
should, of course, be the same. If it is not the
capstan screws must be moved until the required
correction is obtained. It is jireferable that any
adjustment of a permanent character, or leqniring
any tampering with the instrument, should be
done by the maker. (T. R.)

Trackless Trolley Vehicles for Brighton and Hove.
It is understood that the long-deferred communici-
tion from the Board of Trade, sanctioning the nui-
ning of the double-deck trolley 'buses on the through
routes in Brighton and Hove, was received on
Monday. A copy of the board's letter was also re-
ceived by the Hove authorities, and the latter, who
had refused to make any progress with the scheme
until the double-decked vehicle had been officially
approved, will now be called upon to settle the de-
tails of the necessary overhead equipment.

Engineering Standards Committee's Broken Stone
Specification—In a report presented to the last meet-
intr of the council of the Institution of Municipal and
County Engineers the Roads Committee of that bodv
drew attention to the fact that the Engineering
Standards Committee's broken stone specification
allows a maximum of 20 per cent of stone exceedina
4 in. in length, provided that it will pass through the
specified gauge. On the reconunendation of the com-
mittee the council resolved to inform the members
of the institution that, in their opinion, the specifica-
tion should not be adopted in so far as the unlimited
lengths are referred to, and that the attention of the
lingineering Standards Conunittee should be called
to the necessity for fixing a maxinnim lensth for each
gauge.

KENT COUNTY SURVEYORSHIP.

MR. H. T. CHAPMAN APPOINTED.

Mr. li. T. Chapman, county surveyor of Somerset,
was on Wednesday apjiointed county surveyor of
Kent in succession to Mr. H. P. Maybury, who.se
selection lor the iiost of chief engineer to the Road
Boartl was an-
nounced recently.

Mr. Chapman,
who is at present
in receipt of a
salary of .£600 a
year, will receive
£800 a year in

liis new position,

compared with
£1,500 paid to

Mr. Maybury.
Xi Wednesday's

meeting Mr.
Chapman, in re-

turning thanks,
assured the coun-
cil that he would
do his best to

merit the confi-

dence reposed in
him.

.\ s already
stated in our
columns, there
were fifty-five ap-
plicants for the
vacancy created
by Mr. Maybury's
resignation, and
six of the candidates were interviewed by the Roads
and Bridges Committee at a meeting held on October
29th, Mr. Chapman and Mr. H. W. Bowen, county
surveyor of West Sussex, being selected to attend
the meeting of the county council on Wednesday.

Mr. H. T. Chapman.

DURHAM ROADS.

COUNTY SURVEYOR'S REPORT.

^n the coiu'.se of his annual report on the 341 miles
of main and 12 miles of subsidised roads and the
bridges—201 in number—which come under the con-
trol of his department, Mr. Wm. Crozier, assoc.m.
iNST.c.E., the county engineer, surveyor and architect
ot Durham, states that, owing to the exceptionally
wet summer experienced last year, the work of re-

surfacing with bituminous-bound materials was con-
siderably delayed, and the time available for such
work was greatly curtailed, the consequence being
that those lengths of road resurfaced last year have
shown more pronounced wear than they would other-
wise have done. "The comparatively rough present
condition of last year's work must not, however," he
add-s, " be taken as an indication of the life of a
tar-treated road surface not being more prolonged
than that of a waterbound surface, as it must be borne
in mind that water-bound repairs, carried out on the
same lengths during equally bad weather conditions
followed by a dry sinnmer would by now have been
completely broken up under the amount of motor and
other mechanical traffic (including heavy commercial
motor vehicles and 'buses) now using the roads."
The railway strike of 1912 was another factor that

contributed to the obstruction to progress in carrying
out these works, and one or two of the local authori-
ties did not commence the work for which special

grants were offered them last season.

Mr. Crozier has no doubt that the expenditure upon
tar-spraying is well repaid in the lengthened life of

the macadam, and he is therefore continuing and
extending the treatment.

The Housing Question at Wrexham The compara-
tive scarcity of low-rented houses in the borough of

Wrexham, wliicli was emphasised at the recent
public inquiry, has led now the Local Government
Board to require the town council to build thirty

dwellings, at such a cost as will enable them to be
tenanted by poor people. The board further directs
that definite steps to put the work in hand must be
taken within a month's time.
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CORRESPONDENCE.
For every ill l}eneath the sun
There is some remedy or none;
If there be one, resolve to find it;

If not, suhmit, and never mind it.

—Anon., circa 1843.

MR. BOULNOIS' "GLOSSARY OF ROAD TERMS."

To the Edilor of The Surveyor.
Sir,—It is to be hoped that a full discussion will

take place in your columns respecting the above
glossary, so that the application of the various terms
may be sifted, and that local and other terms may
1)6 gathered from all parts of the country.
The result of this should be to assist Mr. Boulnois

to piiblisli—perhaps as a pamphlet in an amplified
form—what will prove to be the standard authority
on all questions as to the meaning of words and
phrases used in highway engineering.
To that end, and in response to your invitation, I

would suggest the following additions:—
Pullover.—^A crossing over a footway for use of

vehicles. The use of this term in a specification

I have known to call forth the criticism of a Local
Government Board Inspector unacquainted with
its meaning.

Lay-by.—A piece of ground used for the temporary
storage of materials; usually at the roadside.

Banker.—A wooden platform for mixing concrete.

This term in the specifications of an important
suburban district is applied to the gauge boxes.

Stunt Heating, or Stump Heating.—Used in this dis-

trict to denote timber placed transversely across

a trench, to enable fiUing-in to be done in one
part in advance of the adjacent part. It may also

have a wider application. Further information is

required.
Sparrow-pecking or Sparrow-picking.—Small indenta-

tions made with a pick in the surface of a hard
material to increase the bond between it and the
succeeding coat or layer.

Also Fascines, Burnt Ballast, Greensward (in sense of

grass margin to roadway). Boning Rod, Sight Rail,

Gauge Box, &c.
Seabble is included; Fine-axed, Hammer-dressed,

Out of Winding. Draughted Margins, Back-lined,
Quadrant, Spur Stone suggest themselves.

Grant-in-Aid Eoad is included, but not the terms,
having the same meaning, and more usual in the

London district. Contributory Road, Subsidised
Road, Assisted Eoad.

Careful definitions of legal terms would be must
valuable—c.</.. Turnpike Road, Occupation Road,
Itafiniioi Tcnura Road, Right of Way, Adopted, Taken
Over, Made Up, Dedicated, &c.
As to the word Water-table, I have know'n this term

applied to the paved portion of the carriageway adja-

cent to standpost, upon which the watercarts draw up.
If this application be incorrect, what term should be
applied to this paved area ?—Yours, &c.,

T. Guy Newcomen,
Council Offices, Assistant Surveyor.

Portsmouth-road,
Thames Ditton.

November 17, 1913.

To the Editor of The Surveyor.
Sir,—We take the liberty of suggesting a few ex-

pressions heard among road makers:—
-Vrea.—SuiJerficial area, yards super.
Camber.—A piece of wood cut to camber of road for

concrete.
Cauldron.—Used for cooking mastic.
Devil.

—
" Fire devils," for heating tools, &c.

Feed.—Sand and cement underneath wood or setts.

Inter.section.—Cross roads or turning.
Level.—Spirit level.

Looo.—One-horse mastic cookers with stirrers, also
called " oakeys."

Maintenance.—Repairs, maintenance contract, &c.
^lattock.—Pick with reverse flat ends, used by

asphalters.
Pelon.—Heavy punner used for " powder," also

" smoother," or " jointer."
Pit-ballast as distinguished from Thames ballast.
Macaroon.—The crazing or disintegration of com-

jiressed asphalte.
Pitching.—Granite pitching or setts.

Clink.—The heavy wedge used for "busting up" con-
crete, and held by a pair of " tongs."

Reinstate.—To make good after " openings," or
trenches.

Sluice Valve.—Instead of taps, popular for grouting
materials.

Section.—Trial " section."
Straight-edge.—Essential for laying concrete.
Watching.—Work that has to be " watched " before

being ojiened for traffic.

Break.—Half-way between two gullies along the
channel.

Yours, &c.,

Clatde R. Berby,
Managing Director.

Premier Bitumen and .\sphalte Co., Ltd..

London, Iv

November 14, 1913.

To the Editor of The Surveyor.
Sir,—I have pleasure in offering a few suggestions

in " Glossary of Road Terms," recently published
in The Sttsveyor.

Benching.—The invert part of a manhole or inter-

cepting chamber.
Bin.—A stable receptacle for horse food.

Causeway.—A narrow road, footway or street.

Cul-de-sac.—Also known as " pudding-bag."
Culvert.—Locally (Suffolk) " whelm."
Mortar.—Add "cement" to eonstiituents given in

definition.

Grafting Tool.—A narrow taper, spade.
Granolithic Pavement.—The trade term of an arti-

ficial stone.

Rood or Rod.—Sometimes, locally, 8 lin. yds.

Stretcher Brick.—Add bat, header.
Sprag.—A piece of round timber (3 ft. by 3 in.) pushed

through the spokes of a wheel to brake and cause
the tipping of navvies' wagons.

Toothing.—For bend read " bond."
Tan.—Tanner's waste bark, used for spreading on a

road to produce quietness of traffic.

Yours, &c.,

T. H. Negus,
Surveyor. iMeriden Rural District Council.

Coleshill,

Bormingham.
November 18, 1913.

To the. Editor of The Surveyor.
Sir,—in response to the general invitation issued

hy Mr. Boulnois and yourself, I venture to submit
a few criticisms on the above, which is certainly
valuable and interesting, but is also admittedly ten-
tative. Perhaps 1 had better begin by confessing
that I have no profe.ssioiial knowledge of road con-
struction or maintenance, although I have incident-
ally acquired a fair amount of general information on
the subject, and am attracted to it by its historical

and literary interest as well as by its practical utility.

Moreover, on another means of human intercommuni-
cation I may fairly lay claim to some expert know-
ledge as a lifelong student of words in many
languages.
My first criticism is one which Mr. Boulnois does

not appear to have anticipated—viz., that in one
direction his glossary errs by excess. In his prefatory
remarks, published in your issue of October 24th, he
told us that he had "endeavoured to compile a glos-

sary of terms now used in connection with road con-
struction." The aim thus stated is too vague as it

stands, and its vagueness may have misled Mr. Boul-
nois himself. A glossary is " an explanatory vocabu-
lary dealing with a class of words, as those of a
dialect or a science " (Standard Dictionary), and it

differs from a dictionary as much as the road" engi-

neer's motor ear differs from a public omnibus. The
terms which a technical glossary undertakes to define
should be either purely technical words or ordinary
words used in a specially technical sense. I contend
that this is a reasonable limitation, and because Mr.
Boulnois has gone beyond it in his glossary of nearly
1,000 words I find myself compelled to suggest the
omission of about one-sixth of the whole. I must
not take up your valuable space by enumerating
them, but as instances I may say that the very first

two words—"Abrasion" and "Absorption"—are
superfluous, because the definitions appended show-

that they are not used in any sense peculiar to road
construction. I think it might be assumed that the
most important classes of persons who will use such
a glossary—viz., road engineers or surveyors and con-
tractors for materials and machinery—are fairly

educated, accustomed to speak and write correctly

words of more than one syllable, and usually possessed
of a good English dictionary for reference. But in his
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lavish generosity he not only provides " strong meat

"

for men, he even offers "milk for babes" in such
elementary verbal aliment as "clay," "clod," "earth,"
&c. "Bent grass" might stand if it is really "used
in connection with road construction." I know it is
" largely planted to retain sand and prevent its being
blown away " on many parts of the coast, but it cer-

tainly is not planted on roads. Is it ever planted by
man on the wayside or on roadside banks ? On this
point, like Miss Dartle. " I merely ask for informa-
tion."

"Bench mark.—A permanent mark used in level-

ling." Good, though slightly "skimpy." But 1

.search this glossary in vain for a definition of " level-

ling." Yet, as all surveyors know, "there's a double
meaning in that," as Benedick says, and a double
claim to its inclusion in this glossary. "Bifurcate.

—

To divide into two." It is not enough even for
" Insect" ; it is ambiguous and inadequate as a defini-

tion of " bifurcate," and the explanatory addition is

still worse, and makes confusion worse confounded.
" Where two roads meet at an acute angle they are
said to bifurcate." As for the people—if any—who
say this—well, it's just the sort of thing they would
say ! If two roads meet at an acute angle, they eon-
verge and meet; but they do not bifurcate, and there
is no bifurcation at all unless they end in or start

from a third road, and if they do it is this third road,
or, rather, the first of the three, which bifurcates to

form the other two. Derivation : Latin, bi, two (in

composition), and furca, a fork, and the figure sug-
gested is the primitive, natural, two-pronged, Y-shapecl
fork formed by a straight branch and two thinner
ones diverging from it. " Bill-hook.—A hatchet v.-ith

a long handle for trimming hedges." In the interests

of that truthfulness so admirably practised by the
youthful George Washington, I object to the use of a

"hatchet" in this connection as stron.gly as George's
father objected to it in connection with his cherry
tree. I believe a bill-hook is the same thing under
another name as the "hedge-hook" mentioned by
Vunch on November 5th in " The Autobiography of

John Upjohn." and which the writer of the article

defines as " a long weapon used for trimming hedges."
I prefer this definition to that given by Mr. Boulnois,
but I think a much better than either might be found
on the following lines— viz., a long-handled instru-

ment with a sharp edge and a curved point, used for

trimming hedges. Mr. Punch would probably have
written "instrument" instead of "weapon" but for

the accidental circumstance that John Upjohn had
used his hedge-hook as a weapon, for he says in his
diary: "Went for boss with hedge-hook and got lamd."
Evidently John would have accepted Mr. Boulnois'
definition of "boss" as "a thickened head or swell-

ing," although, of course, John's "boss" ( = master
or employer) is derived from the Dutch ham, and
the " boss " of our glossary from the French hosse.

" Boost " is a most interesting word. It is surprising
to me, and will, doubtless, be so to many other lay-

men, to find it in such a dignified connection, inas-

much as the two best American dictionaries only
admit it as "Colloquial American," Angiice, Yankee
dialect or slang. Its origin appears to be " wrop in

mystery," but from its proximity in the aforesaid
two dictionaries to " boos [Sudan], the klipspringer,"
and " boose, a cow-stall or shed," I siirmise that it

may have meant to heave up, as a horned animal does
in tossing anyone. If so, of course, it has quite a
classical connection with the Greek /3oi"s, bous, and
the Latin bos, an ox. " Boulevard." Is this ever
used in English-speaking countries ? Or is it merely
inserted as a small contribution towards an inter-

national glossary of road terms ? "Corduroy." The
definition given by Mr. Boulnois only applies to the
accidental condition of a road surface. For American
and Colonial consumption, however, he might have
added the definition of a corduroy road as "a rough
road over miry ground, made of transverse logs touch-
ing one another" (Standard Dictionary).

" Instable." The word is correctly formed, and
would probably be found in Jolinson's Dictionary, and
those of his modern imitators. We still say "in-
stability" for the cognate abstract noun, but for the

adjective, though I object to hybrid words as a rule,

I prefer the form used l>y Jacob in cursing his first-

born, Keuben :
" f'/istable as water, thou shalt not

excel."—Genesis xlix. 4. But, of course, there may
be professional authority for "instable," as also for
" ravel, to become untwisted or disentangled," whereas
in ordinary English "ravel" means to get entangled,

as sometimes happens when Hercules holds a skein

of wool for Omphale to wind. " Resilient—the pro-

perty of resilience," and " Synthetic—the quality of

composition," should begin "having the property"
or "having the quality." We can only define an
adjective by using another adjective, or by its equiva-
lent, an adjectival sentence. " Shard—a broken piece

of pottery. Sometimes called ' potshard.' " The com-
pound word is usually written with an "e" in the

second syllable, as in the Bible: "Let the potsherd
strive with the potsherds of the earth."—Isaiah xlv. 9.

Mr. Boulnois includes "Tare," but what has become
of its twin-brother "Tret"? In all standard text-

books of arithmetic—probably from the immortal
Cocker downwards—"Tare and Tret" are as insepa-

rably associated as "Box and Cox" in the ever-

popular farce of that name.—Yours, &c.,

J. A. Jenkinson
Glemsford, Suffolk.

[Thanks are due to our correspondents for many
new road engineering terms recorded and defined in

their lists as above. Such help will be most valuable,

and we trust that still more will be forthcoming.

There must be many other words still to be imearthed
—especially terms used locally.—Ed. Sdeveyok.]

PUMPING AND DISTRIBUTING MAINS.

To tlie. Editor uf The Suiiveyoe.

SiE,—In reply to Mr. Taylor's letter in your issue

of November 7th, we have a 6-in. pumping main 4

miles lone which is used also as a distributing main.

—Yours, &c..

J. H. Walters,
Borough Surveyor and Water Engineer.

Town Hall,
Congleton.

November 15. 1913.

Institution of Municipal and County Engineers:

Proposed Canadian District.—It has been decided by
the counc-] of the Institution of Municipal and
County Engineers to enter into correspondence with

representative members in Canada with a view to the

formation of a Canadian district, affiliated to the

institution on the same terms as those upon which
aflnliation was granted to the Scottish Road Sur-

veyors' Association.
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Law Notes.

Ei>iTEi- BY J. p. REIGNIER CONDER, 11, Old Jewry Clianibeis, E.G., Solicitor of the Supreme Court-

Die Editor will be pleased to answer any questions affecting

thcvractceof engineers and surveyors to local authorities.

OueZs(whi?h Ihould he written legibly , on foolscap i^aper,

on one side only) should he addressed to - The Law Editor.

at tht office 0/ TM SuRVEVOE, accompanied by the writers

name and address, but correspondents «"» do not r'>^"''y„
names (o be published should aisc furn.sh a numjle^

QUKKIES AND RKPLIKS.

m or.ier to avoid confusion querists
%i;\lYtll'x"'com-

^.sfinrtiup u'ords as noms de plume. Jne letter a, cum

^nations such as X.Y.Z.. and u,ords such as " engineer

and "anrveyor." should nei'er be used.

Private Street Work.s: Reseweuinh.—" Wliite-

head" writes: Street AB on accompanying plan

has recently been paved, flagged, sewered. &c .y the

oorporation under sec. l.iO of the Public Health Act.

187,T The frontagers of premises in the street liave

made objections against the amounts apportioned to

them on the ground that they are not liable for tbe

cost of the sewer, including manholes and gullies,

which is included in tlie cost of the street works

stating that the street had previously been sewered

to the satisfaction of the local authority (.see

Ha,uhxo„rth v. Taylor case. 58 .I.P., p. 9). The facts

are as follows: Premises C were first erected in the

street about 1380; premises D were erected aboiit

1890 and some years later, about 1893. premises E

were buUt. When the street was recently excavated

for the ballasting of the street an old sewer F G was

found which (though laid very shallow and in a most

plume." ^yhcrc necessary, copies of local Acts or documents
referred to should be enclosed. All explanatory diagrams
must be drawn and lettered in black ink only, and in such
style as to be lit lor direct reproduction— i.e., without
re-4liawing or amendment. Unless these conditions
are complied with we cannot undertahe to reply to
yueries.

irregular and unsatisfactory manner, without man-
holes or lampholes) conveyed the drainage of the

premises D and E to the sewer. The old sewer was

originally laid for the purpose of draining the pre-

mises D, and the premises E were drained into it

when they were built. There have been no gullies or

catchpits connected to the old sewer to drain water

falling on to the street, and it was used exclusively

for the purpose of the drainage of the premises 1)

and E. Preini.ses C were drained l>y a separate sewer

running through the yards Ijehind the premises. The
old sewer in tlie back street was not low enough to

|)ermit of the drainasfe of houses C being connected

to it. There is no resolution of the local authority

bearing on the matter, nor has the sewer been

cleaned or rep;\ired by the local authority. Your
opinion is asked on the following paints: (1) In

apportioning t)ie cost of the street works is the cost

of the new sewer rightly charged along with the costs

of paving, flagging. Ac, in the street, or do you con-

sider that the street has been previously sewered to

the satisfaction of the local authority ? (2) If yon

hold that the street has been previously sewered to

the satisfaction of the local authority, do you con-

sider that the cost of the sewer, including manholes,

lampholes and gidlies, should be paid by the cor-

poration ; or (3) shoidd the cost of gullies and gulley

connection be charged to the street account, and the

cost of the sewer and manholes and lampholes l)e

paid liy the corporation ?

(1) If tbe old sewer F G in street A B was constructed by
the owner of premises D merely for the purpose of connect-
ing those premises with the then nearest public sewer, aiid

if it was not intended by the owner or by the local authority
at that time that F C. should be regarded or accepted as
a sewering of the street A B. 1 think these circumstances
would raise a strong piesumptiou that the street has not
been sewered to the satisfaction of the authority (especially

having regard to the unsatisfactory character of FG): and
in the absence of rebutting evidence the authority would, in

my opinion, be entitled to recover the cost of the new-

sewer from tbe frontagers. In additiou to tbe case referred

to in tbe ciuery. see llaiuUworth District Council v. Uerriny-
tiin HB97. :> C'h., 438). and llnlfha;(i.s(ou- I.nc.il Hoard v.

.sfii/H..< (1891, ! Ch.. 606). (-2 and :i) Assuming that the
street has been sewered to tbe satisfaction of the authority,
tbe cost of the new sewer must be borue by the corporation.
It has been decided that a manhole is part of a sewer; see
Sunnslun v. T iiicl;,fiham Local Hoard 111 Ch.D.. 838i; and
1 cannot doubt that the same principle would apply to a
lamphole. 1 think, therefore, that the cost of the manholes
and lampholes wowUl ion the foregoing assumptioni have
to be paid by the corporation as part of the cost of the
sewer. The gullies are on a different footing, not being las
I understand) necessary to tbe efficiency of the sewer itself,

but being pr<»vided for the purpose of conveying tbe surface
water from the street into the sewer. I think, therefore,
they may fairly be considered as part of tbe works
incidental to the channelling and making good of the street,
antl chargeil to tbe frontagers.

BiTiLDiNG By-l.\ws: Warehouse Cl.4Ss; Addi-
tion: Thickness op Walls: Piers.—"Dross"
writes: I shall be obliged if you will advise nie

whether you consider the following in order: It is

propo.sed to raise an existing factory (one storey high)
by the addition of another storey. The walls are at

present 9 in. thick, and it is proposed to distribute

piers (-li-in.) along the length of each outer wall, the
collective widths amounting to one-fourth of whole
length. The total height of walls when finished

would not exceed 25 ft. To assist you in your deci-

sion I beg to refer you to the paragrai)hs marked on

PI). 18 and 2U of our by-laws, and to the following
extract from the Pontefract Corporation Act, 1906:

From and after the jjassing of this Act (cl) the
niuking of any addition to any existing building by
raising any jiart of the roof, or making any projec-

tion therefrom, but so i»f: as regards such addition
only, shall for all the purposes of this Act and of the
Public Health Acts, and of any by-law made there-

under, resiiectively be deemed to be the erection of

a new building."

The following are the clauses in the by-laws above
referred to :

—

2-2. Every person who shall erect a new public building
or a new building of the warehouse class shall construct
every external wall and every party wall of such building
in accordance with the following rules; and in every case
the thickness prescribed shall be the minimum thickness
of which any such wall may be constructed, and the
several rules shall apply only to walls built of good
bricks, not less than 9 in. long, or of suitable stone or
other blocks of hard and incombustible substance, tbe
beds or c«urses being horizontal.

(a) Where the wall does not e.-cceed 25 ft. in height
(whatever is its length) it shall be 13J in. thick at its base.
U) The thickness of the wall at the top, and for 16 ft.

below the top. shall be 13J in., and the intermediate
parts of the wall between the base and 16 ft. below the
top shall be built solid throughout tbe space between
straight lines drawn on each side of the wall and joining
the thickness at the base to tbe thickness at 16 ft. below
the top. Nevertheless, in walls not exceeding 30 ft. in
height the walls of the topmost storey may be 9 in. thick,
provided the height of that storey does not exceed 11 ft.

Provided that notwithstanding anything contained in
the foregoing rules ui) to Ij) inclusive.

(i.) Every external and party wall of any storey which
measured fiom the level of tbe floor of that storey to
the level of the floor of tbe stoi-ey next above it. if any.
exceeds lift, in height shall be not less than 13J in. in
thirkness; and

(ii.) If any storey exceeds in height fourteen times the
thickness hereinbefore jirescribed for its walls the thick-
ness of each external and party wall throughout that
storey shall be increased to one-fourteenth part of the
height of tlie storey, and the thickness of each external
wall and of each party wall below that storey shall be
I)roportionately increased Isubject to the provision herein-
after contained respecting distribution in piers).

Provided further that where in accordance with the
requirements of this by-law an increase of thickness is

required in the case of a wall exceeding 60 ft. in height
and 45 ft. in length, or in the case of a storey e.xceeding in

height fourteen times the thickness prescribed for its

walls, or in the case of a wall below that storey the
increased thickness may be confined to piers properly
distributed, of which the collective widths amount to

one-fourth part of the length of the wall. Tbe width of the
piers may nevertheless be reduced if the projection is

proportionately increased, the horizontal sectional area
not being diminished: but the projection of any such
pier shall in no case exceed a third of its width.

According to the provision of tbe .\ct of 1906. it would
appear that the operation of the by-laws is to be restricted

to the additional storey. There may be a question as to

tbe proper interpretation of the statute, but if it means
that the added storey is to be treated as a senarate and
distinct building, it seems to follow that the thickness of

the walls of the existing building need not l)e increased.
Assuming, however, that this is not the effect of the statute.

aud that the walls of the present building must be thickened.
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the proposed arrangement does appear to comply with
the by-laws, inasmuch as the height of the aiUlitioiial

storey does not exceed fourteen times the thicknesH pre-

scribed for its walls.

"Private" Roaii: Kight op Access: Right td

Connect Drain with Sewer.—"Lux" writes: A is

the owner o£ a motor garage which fronts and uhiits

on a putli lielongiiif; to B. This path is al)Out 7 ft.

wide. On tlie other side of the path i.s a private road.

also lielonging to 15. Running psiralLel witli this

private road, and unfeiieed from it, is llie public

higliway. The patli and tlie private road are situate

on a projierty let hy B to C. It i.s one of the condi-

tions of the letting that C shall maintain and keep
ill repair the path and private road. Both the path
and the private road have been u.-^ed by the public

for many years. A has oidy recently i)urehatiod his

property. It was formerly used for the )juriKJses of

another trade, and A has converted it into a garage.

At the time he bought it there was but one opening
on to the path. For convenience' sake A has made
another opening to this path. Further, A has con-

nected liis drain with a main drain situated in the

private road. To do this he had to excavate under
B's path. (This main drain drains part of the private

road and part of the public road.) Before making
this second ojjening and connecting his drain as

mentioned, A applied tu C for xjerniis.sion, which was
granted conditionally on A agreeing to pay C Sil a

year for the privilege. A considered C to be the

proper jjerson to apply to for permission. B has since

been investigating the matter, and it is feared tii;it

he intends to create trouble if he can legally do so.

It may be stated that the garage has not yet been
opened for working purposes, the buildings still being
incomplete. Consequently A has not yet used the

.second opening or the drain. B may be waiting till

the opening in question is used before adopting a

hostile attitude. Has A, as against B, any legal

right to make and use this second opening and con-

nect the drain as aforesaid .'

The footpath and private road, having been used by the
public for manj' years, are presumably parts of the
public highway (although they may not have been formally
adopted as such). Assuming this to be the case, -\. as the
owuer of adjoining property has a right of access to the
footpath from any part of his property, aud was within
his rights in making the second opening. The " main drain

"

in the private roaii is a " sewer." Therefore (unless it

comes within any of the exceptions mentioned in sec. 13 of
the Public Health Act. 1875). it is vested in the local
authority, and A has au absolute right, under sec. 21 of
that Act, to connect his dram therewith, subject to the
conditions mentioned in that section.

Rates on Unoccupied .Premises.—" Ratepayer "

writes : I should be obliged if you could inform me if

a municipal authority or corporation can make any
charge for (1) water rates, and (2) borough and poor

rates, on unoccupied cottage property where the rents

are paid weekly when tenanted.

Subject to the provisions of any special or local Act Or
Acts affecting the matter, borough aud poor rates are uot
payable in respect of unoccupied premises unless the owner
has agreed to be rated for not less than a year, whether
the premises are occupied or not, under sec. 4 of the Poor
Rate Assessment and Collection Act, 1869. Subject, as afore-

said, the ))osition with respect to water rates for unoccupied
premises appears to be as follows : If the occupation ceases
during a quarter, rates can be claimed up to the end of

the quarter; but if a house is unoccupied at the beginning
of a quarter, and becomes occupied in the course of that
quarter, the water rate is payable only for that portion of

the quarter during which the house is occupied, even
although no notice of nou-occupation may have been given
the supply of water may have been continued. See Britu<li

Empire Mutual Lift- Assurunce Company v. Southunrh and
Vauxhall Water Company (59 J.P., 758); East Londun Wat, r-

wvrks Company v. ' jtdA-ps (1894, 1 Q.B., 819).

The Junior Institution of Engineers.—At a nuetin^:

of this body held on :\Ioiidiiy evening last, Mr. Krnest

King, a.m.i.mech.e., in a paper entitled "The Insti-

tution and its Work," commented upon the value of

the work accomplished by tlie monthly meetings of

the institution. It was at these gatherings that the

young engineer first realised that he was able to ask

"questions in discussion, with the comfortable feeling

that lack of knowledge of the subject was welcomed
as an opportunity for assistance rather than a state

of mind of which lie should perforce feel ashamed.

It frequently afforded him his first opportunity of

speaking in public, and helped to give him that

measure of self-confidence which was always so essen-

tial in positions of responsibility. The visits to works

of engineering interest happening twice during each

month, and, where possible, having a bearing on the

sul)ject of the monthly paper, were, in the author's

opinion, invalualjle in the general education of au

engineer.

LOCAL GOVERNMENT BOARD INQUIRIES.

The Editor invites the cooperation o/ Sdrveyor reader*
with a view to making Vie information given under this

head aa complete and accurate as possible.

INQUIRIES HELD.

Banbury T.C. (Novenil.rr I'Jth. Mr. .\. (;. Unity).

—i:'3S,'M) for se\\crag<\ .-.i'w;igc ili.sposal, aiul refuse

destructor.—The town clerk, Air, A. Stockton, ex-

plained that, owing to an injunction for jiollution of

the river Cliervvell, it became necessary for the cor-

poration completely to reorganise the whole of the

works at the existing pumping station. He ex-

I)lained the various steps whidi led to the present

sclieme being formulated. Mr. J. E. Willeox, of

Willcox i.\c Raikes, stated that tlie scheme embraced
tlie provision of a new system of sewerage for tlie

district of Grimsbtiry to the ea.st of the town, new
main outfall sewer, and branch sewers where exist-

ing ones prove defective, as well as the construction

of au intercepting surface-water drain with a view
ol relieving the existing sewers of road water now
discharged into them. The works at the pumping
station comprised the construction of a piunp well,

storm-water tanks, the erection of a refuse destructor,

piunping station and macjiinery in connection there-

with. The sewage would be pumped through ;i new
rising main to the existing sewage farm, where sedi-

mentution tanks would be constructed. It is also

intended to bring into irrigation S3 acres of additional

hind which will be hud out for the pur[)ose.

Colcar U.O.C. (November Gth. Mr. F. C. Stanford).

—i:i4,02G for sewerage and sewage disposal, including

the execution of works in the borough of Huddersfield

and in the urban district of Linthwaite.—Mr. A. J.

Sloconibe, clerk, stated that the application to borrow
£7,600 for the East Golcar sewerage was intended to

meet the expense of completing the sewerage of that

portion of the district, which was tlie only portion of

the district left unsewered. When that was completed
he thought he might safely say tliat the whole of the

district would be properly sewered. It took the place

of a scheme submitted to the Local Government Board
some years ago, at the time wlien the scheme for the

joint .sewage outfall works was submitted to the board.

Regarding the second application, to borrow £6,426,

the clerk said that this was for the west side of Golcar,

and was for the reconstruction of the Crimble sewage

works. For some considerable time the Rivers Board
had been drawing the attention of the council to the

inefliciency and inadequacy of the works at present

in existence. The \xorks were constructed thirty-three

years ago. Mr. A. J. Lunn, architect and surveyor,

g;ive details of the proposed extensions.

Linthwaite U.O.C. (November 4th. Mr. W. H. Collin).

—£26,0tJ0 for the purchase of land and the erection

of working-class dwellings at Slantgate, and artisans'

dwellings for purposes of' Part III. of the Housing of

the Working Classes Act, 1890. It was stated by the

clerk, Mr. D. J. Bailey, that the present proposal was

to erect ninety-seven houses—eighty-three on land at

Storth Farm and the rest near the artisans' dwellings.

It was jiroposed to repay the amount borrowed on the

land in eighty years, on buildings in sixty years, and

on the streets and sewers in thirty years, and the

rents would be 4s. to 5s. 4d. per week. The annual

cost for the repayment of principal and interest would

be £1,105, and the rates were estimated to produce

£1,200, so that the income would meet the expendi-

ture, and there would therefore be no cost to the rate-

pavers. The architect, Mr. J. AiiJey, in describing

the kind of houses it was proposed to erect, said they

would contain three bedrooms, together witli bath and

water-closet. It was proposed to use local quarry

stone externally and brickwork internally, and there

would be corporation water. The cost per house at

the Slantgate would be £209, and for tho.se at artisans'

dwellings about £185.

Preesall U.D.C. (November oth. Mr. P. M. Cros-

thwaite).—£000 to complete the esplanade iruprove-

luents.-The clerk, Mr. J. Cummings, said it was

necessary that the work should be completed before

the end of March, in order that the council could earn

the grant of £300 from the Lancashire County Council.

The original scheme was for £918, and over .£600 had

already been expended. The surveyor, Mr. J. H.

JSfonk. submitted details of the proposed works.

Swansea R.D.C. (November 5lh. Mr. W. O. E.

Meade-King).—£1,590 for works of private streets

improvement in Westbourue-grove. Sketty; Wood-

lands-terrace, Gowerton; and Woodville-street and
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High-street, PontardiUais.—Excepting in Cockett, it

transpired that tlie work had been begun, and in
some cases almost completed, and the inspector
wanted to know the reason for doing the work and
asking for the loan afterwards. The clerk replied
that they thought they could do it out of revenue.

Wath U.D.C. (November 14th. Mr. F. O. Stanford).
— tl3,000 for sewage work extension and improve-
ment purposes.—It is proposed to remodel the exist-
ing machinery for sewage disposal, this having
l>eeome necessary by the rapid development of the
district, and the repeated complaint of the West
Riding Rivers Board as to the unsatisfactory nature
of tlie effluent.' The engineer and surveyor, 3Ir. J.
H. Drew, stated that the scheme was designed so
that all the sewage arriving at the works had to be
pumped. Although this, as a rule, was not desirable,
in this case it was quite unavoidable if bacterial
treatment of the sewage on modern lines was to be
attempted. Great care had been taken in preparing
the scheme to aJlow for future extensions to be
easily carried into effect, without interfering with
or superseding the works now proposed.

Withnell U.D.C. (November 4th. Mr. W. M. Cross).
—£850 for works of sewage disposal at Brinscoll.—It
was explained that the proposed loan was in respect
of extra expenditure for a scheme which was esti-
mated to cost £3,880. The increase had been in-
curred by certain additional works, of which £335 was
for day work and maintenance, caused by the water-
logged state of the land, and £250 to the Liverpool
Corporation towards the culverting of the goit. Mr.
E. L. Morgan, Bolton, the consulting engineer, gave
details of the expenditure, and said that but for the
culverting of the land, the extra expenditure was
only £149.

APPLICATIONS FOR LOANS.

Bognor U.D.C—£130 for private street works.
Bridgwater R.D.C. — £1,400 for water supply

purposes.

Epsom T.C.—£9,000 for the waterworks.

Faversham T.C.—£6,000 to meet excess expenditure
in connection with the sewage disposal scheme.

Holborn B.C.—£6,255 for street widening.

Leiston U.D.C—£540 for the waterworks.
Lowestoft T.C—£547 for lavatory extension, and

£600 for a new school site.

Maidens and Coombe U.D.C—£1,584 for works of
private street improvement in Melrose-gardens and
Selwyn-road.

Melton Mowbray U.D.C—£2,1.50 for the provision
of a refuse destructor.

Normanton U.D.C—£1,522 for street widenings.

Radcllffe U.D.C—£3,948 for electricity supply
extensions.

Rugby R.D.C—£600 for alterations to the sewage
outfall works.

Saltburn U.D.C—£400 for converting pan closets
into water closets.

Sleaford R.D.C—£260, further loan for the
Scopwick waterworks.

Street U.D.C—£1,500 in connection with the new
water supply.

Southend T.C—£3,519 for a shelter, and £576 for a
glass screen and shelter.

Wakefield T.C—£2,100 for the purchase of property
for road widening.

Waterloo-with-Seaforth U.D.C—£1,400 for a motor
fire engine and ajipliances, and alterations to the fire
station.

LOANS SANCTIONED.

Featherstone U.D.C—£25,950 (for sixty years) for
the erection of working-class dwellings.

Grange U.D.C—£1,300 for a new reservoir.

Harwell U.D.C—£450 for works of road improve-
ment.

Hertford T.C.—£3,446 for a water supply scheme.
Ilford U.D.C—£3,290 for laying out a recreation

ground, and £1,328 for street works.

Loughborough T.C—£5,325 for street improvement
works.

Nuneaton T.C.—£.500 for road improvements.

Paignton U.D.C—£1,340 for widening the Torquay
main road at Hollacombe, and £270 for a public
convenience.

Warminster U.D.C. — £3,550 for an isolation
hospital.

Weymouth R.D.C— £2.50 for water supply works.

FORTHCOMING INQUIRIES.

NOVEMBER. £
24.—Mexborough. For the provision of baths

(Mr. R. H. Bicknell) 5,730

24.—Willesden. For private street works
(Mr. W. O. E. Meade-King) 2,099

25.

—

Clay Cross. For water supply purposes
(Mr. R. H. Bicknell) ,500

25.

—

Nottingham. For road widening pur-
poses (Mr. Edgar Dudley) 1,937

25.

—

Swansea. For works of sewerage and
surface-water drainage (Mr. A. G.
Druiy) 32,000

25.

—

Thorpe. For burial ground purposes
(Mr. F. H. TuUoch) 600

25.

—

Widnes. For waterworks extension (Mr.
R. G. Hetherington) 20,000

26.

—

Blaydon. For the purposes of the depots
(Mr. A. W. Brightmore) 1,300

26.

—

Gillingham. For electricity purposes
(Mr. T. C. Ekin) 6,600

26.

—

Lymm. For the purchase of land adjoin-

ing the sewage outfall works (Mr. R. H.
Bicknell) 480

26.

—

Porthcawl. For works o'f sewerage (Mr.
A. G. Drury) 10,&53

26.

—

Shipley. For hospital extension (Dr.

H. A. MacEwan) 2,900

26.

—

Wem. For the provision of a cattle

market (Mr. Edgar Dudley) 4,000

26.

—

Wigan. For works of sewage disposal
(Mr. R. G. Hetherington) 1,500

26.

—

Wiveliscombe. For the provision of

workmen's dwellings (Mr. E. Leonard) 4,824

27.

—

Durham. For works of water supply
(Mr. A. AV. Brightmore) 2,700

27.— Eccles. For works of sewage disi^osal

(Mr. R. G. Hetherington) 56,554

27.

—

Ledbury. For erecting workmen's
dwellings (Mr. E. Leonard) 1,200

27.

—

Otiey. For hospital extension (Dr. H. A.

MacEwan) 3,000

27.

—

Reigate. For electricity purposes (Mr.

T. C. Ekin) 1,000

27.

—

Tredegar. For the gas undertaking (Mr.

A. G. Drury) 10,000

27.

—

West Thurrock. For burial ground
purposes (Mr. M. K. North) 2,920

28.

—

Criccieth. For the provision of work-
men's dwellings (Mr. Courtenay Clifton) 3,100

28.

—

Dudley. For street widening purposes
(Mr. Edgar Dudley) 950

28.

—

Hunslet. For works of sewage disposal

(Mr. A. W. Brightmore) 3,000

28.

—

West Ham. For electricitv and depot

purposes (Mr. T. C. Ekin)'

DECEMBER.
3.

—

Honiton. For town plaiuiing purposes

(Mr. Thomas Adams)

25,160

Road Tarring in Uxbridge Rural District.—In his

annual report to the Uxbridge Rural District Council

Mr. J. W. Harrison, the engineer and surveyor to that

authority, states that tar-painting has been carried

out in the district on a more extensive scale than pre-

viously, about 65,000 sq. yds. having been done during

the year under review as compared with 47,140 last

year! 19,786 sq. yds. in 1911, and 12,380 in 1910, which
was the first year in which the work was undertaken
departmentalfy. The cost has been about £414, and
works out at about Hd. per square yard as against

2d. per square yard last year, and l-77d. per square

yard in 1911. In the first year—1910—it cost only

'r93d. per square yard, but no granite chippings were

then used, and the price of the tar was only lid. per

'jallon, whereas this year it was 2id. per gallon. This

is the first year that the tar has been put on to the

roads in a hot state. Mr. Harrison remarks: "There
is no doubt as to the saving, and it is also much nioi-e

effective."
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Municipal Work in Progress and Projected.
Ihe Editor invitet the co-operation of Sobtbyoe readers with a view £u making information given under this head as

complete and accurate as possible.

The following are among the more impoi-taiit pro-

jected works of which particulars api>ear below:

Buildings—Bristol, Hove; housing and town plan-

ning—Bolton-upon-Dearne, Colwyn Bay; roads and
materials — Hammersmith, Oxfordshire, Wands-
worth ; sewerage and sewage disposal—Runcorn,

Tendring, Wellington (Salop); water, gas and elec-

tricity—Barnsley £30,tK)(»—Particulars of other works
projected will be found in our " Local Government
Board Inquiries " pages.

ADMINISTRATION.

St. Austell R.D.C.—'UTien it was recently agreed to

advertise for a successor to the late Mr. J. H. Row^e,

surveyor for the eastern district, the salary was fixed

at £120, rising to £140. Mr. Howard Dunn, a coun-

cillor, asked, ironically, if the officer would have to

go about the district on his hands and knees. The
clerk replied: He w-ill have to supply his own loco-

motion.

BUILDINGS.

Bristol T.C.—The Sanitary Committee has been

instructed to consider the provision of more public

conveniences for women.

Farnham U.D.C.—The tender of Mr. B. E. Lucas,

Alton, at £101, has been accepted for the constrtic-

tion of a public convenience in East-street.

Herts CO.—Alterations are to be carried out at

the courthouse, St. Albans, at an estimated cost of

£1,510.

Hove T.C.—An underground lavatory is to be con-

structed in Norton-road.

Lewisham B.C.—The council have approved of an
agreement with the Brighton and South Coast Rail-

way Company for the reconstruction of the Syden-
ham-road Bcidge and the reinstatement of the road-

way, the council to contribute £500.

Lowestoft T.C.—It has been decided to carry out the

scheme prepared by the borough surveyor, Mr. G. H.
Hamby, for the improvement of the beach lavatory

accommodation, at an approximate cost of £547.

Sunderland T.C.—It has been agreed to purchase
11 acres of land for a boys' secondary school and
playing field, at a cost of £11,000.

Wakefield T.C.—Extensions to the fire station are

to be effected at a cost of £250.

HOUSING AND TOWN PLANNING.

Bolton - upon - Dearne U.D.C.—A large housing
.scheme has been agreed to, the ty\ies of houses to

be erected being provi.sionally fixed as follows: Fifty

houses to contain six rooms, 200 houses to contain

five rooms, and 60 to contain four rooms.

Colwyn Bay U.D.C.—The council have acquired, at
a cost of £1,500, a piece of land a little over 6 acres

in extent on the Cayley estate at Rho.s-on-Sea. This
field, laid out as a garden city, would hold more than
100 cottages, but the intention is to start with a

smaller number, at most eighty-eight, at a total cost

of £18,700. The yearly expenditure is set down at

£1,160, the estimated receipts from rentals being the
same atnount, so that, in accordance with the rules

of the Local Government Board, the scheme will be
self-supporting.

Farnham U.D.C.—The statement of accounts for
the year ended March 31st in respect of the work-
men's dwellings showed that the charge upon the
general district fund for the year in respect of the
twenty dwellings forming the council's origfinal

housing scheme amounts to 28d. in the £. The
chairman, Mr. Elgar Kempson, said he considered
the statement satisfactory, and that it was fair to

point out that they were paying off the loan at the
rate of £91 a year, which was considerably more than
•2dd. they were spending.

Greenock T.C. — The site of Roxburgh Sugar
Refinery has been purchased for £4,300 for the pur-
pose of building twenty-three workmen's tenements.
This is the second section of the corporation housing
.scheme.

Lanark T.C—The Local Government Board fur
Scotland have sanctioned the purchase by the cor-
poration of land for a housing scheme, the houses
to consist of cottages or semi-detached cottages.

Merthyr T.C.—A letter has been received from the
Local Government Board asking the council to fur-
nish the board with plans, specifications, and state-
ment of the exact cost of the concrete houses erected
at Penydarren, with comparative cost of erecting
houses of a similar class in ordinary brickwork.

Newcastie-on-Tyne T.C—The Housing Committee,
after considering a report of Dr. Kerr, the medical
oflicer, relative to poor people living in what are
considered to be uninhabitable houses, have decided
to inspect the slums of the city shortly, and then
consider the whole question of housing accommo-
dation.

PARKS AND OPEN SPACES.

Droylsden U.D.C—A bowling green is to be con-
structed at an estimated cost of £600.

Littlehampton U.D.C—The council have approved
tlie plans of the surveyor, Mr. H. Howard, for laying
out the proposed recreation ground, at an expendi-
ture of about £1,200.

REFUSE COLLECriON AND DISPOSAL.

Marylebone B.C. — The tender of the "Western
Cartage Company, at £12,695, has been accepted for
the removal of house refuse for one year.

ROADS AND MATERIALS.

Bournemouth T.C.—Application lias been made to
!lie Local Government Board for a provisional order
to put in force the compulsory powers of the Lands
Clauses Act with respect to a large number of street
improvement schemes.

Coleraine R.D.C—The surveyor, Mr. W. J. Given,
has been instructed to prepare a report and estimate
of a proposed scheme for laying tar-macadam in a
portion of one of the main thoroughfares, the Road
Board having intimated that they would be prepared
to contribute half the cost, and advance the remain-
ing' half as a loan to be repaid free of interest.

Dumbartonshire CC—The Western District Com-
mittee have decided to carry out an improvement at
Loch Long-road at French Riggs and Morelaggan, at

an estimated cost of £1,600.

Esher and the Dittons U.D.C—The tender of

Messrs. S. Kavanagh & Co., of Surbiton, at £747, has
been accepted for the making up of Foley-road, Clay-

gate.—To employees whose wages are below 3(.ls. per
w'eek it has been decided to give increases of Is.

or 2s. per week; and in the case of casual labourers,

now paid 24s. a week, the surveyor (Mr. H. C. Fread)
has discretionary power to pay £1 6s. 6d. per week.
The total cost was said to be only £62 a year, and
fifty-eight men are affected.—A suggestion of the

auditor that the workmen's wages should be paid
by cheque was characterised by the vice-chairman
(Mr. N. A. Loraine) as " absurd "—wdiich it really

is! They are to be piaid in cash, and to give re-

ce'pts upon their pay envelopes.

Grimsby T.C.—Consideration is being given to a
Scheme prepared by the borough surveyor. Mr. H.
G. Whyatt, for a subway at Willowgate, with in-

clined approaches, at an estimated cost of £3.000,

and meanwhile the borough surveyor has been in-

structed to prepare other plans for a subway to go
straight across.

Hammersmith B.C—With regard to the decision

of the borough council to borrow £6,500 for bitu-

minous road works, the Finance Committee of the

county coimcil have intimated that they will recom-
mend the sanction of the loan repayable in three

years. They point out, however, that the county
council has not hitherto sanctioned loans for paving
with bituminous material, and it is with reluctance

that they have decided to recommend a departure
from this policy. iXhey further state that they w-ere

unable to recommend the council to grant a longer

term than three years, having regard to the probable
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life of the work. The borough council are also asked

to arrange with the Road Board to repay their balance

of the total loan of £15,000 in three years instead of

five years, as at first proposed.

Hucknall U.D.C.—The surveyor, Mr. William
Swann, has received instructions to revise his esti-

mate for the widening of Nottingham-road and reduc-

ing the level of Jenny Burton's-hill, and the county

council is to be a.sked for a grant towards the cost

of the improvement.

Llandrindod Wells U.D.C. — The council have
adopted the recommendation of the Roads Committee
to siiend €1.214 on .steam rolling for next spring, and
(if i:;530 on tar-spraying.

March U.D.C.—The consideration of an offer of an
advance from the Road Board has been deferred for

inquiries. The board propose to advance a loan,

free of intere.st. and repayable by four equal instal-

ments, of £2,800 towards the tar-macadam scheme,

the estimated cost of which is £-3,593, the effect of

this being to spread the cost over a i)eriod of five

years. The county council sub-committee agree to

reconnnend that a fresh agreement be entered into

with the urban council for the payment of £1,750

per annvnn for five years for the maintenance of the

March main roads, provided the urban council accept

the loan from the Road Board of £2,800 for the re-

iiiiiking of the road through the town.

Norwich T.C.—Westwick-street is to be repaved at

au estimated cost of £500, and a freight of about 200

tons of granite kerbs is to be purchased at an esti-

mated cost of £500.

Oxfordshire C.C.—The difficulty of continuing the
present system of maintaining the 90 miles of trunk
roads has been exercising the minds of the members
of the Roads Committee for some time past. During
the past three years certain lengths of these roads
have been treated with tar as a binding material, and
a great improvement has been effected with the aid

of grants made by the Road Board under the Act
of 1909. Some 60 miles of roads remain to be dealt

with, and the Road Board urge that the whole of the

work should be proceeded with at once, and that the

bituminous method of binding should be ajiplied

throughout. To enable this to be done, the Road
Board offer a grant of £56,300, and a further sum by
way of loan of £52,888, making a total of £109,188.

The loan would be repayable in nine years, but no
intere.st would he charged. The financial result to the

county would be an increased annual exi)enditure

equivalent to a Jd. rate. The council at the last meet-
ing adopted the scheme unanimously.

Paignton U.D.C.—The surveyor, Mr. C. O. Baines,
has submitted idans and estimates for widening
CoUaton village main road 680 ft. on the north and
south sides, in order that the road shall have a niini-

nunii width of 40 ft. Boundary walls will have to he

built, and the nett cost is estimated at £1,800, plus

another £50 for exi^enses, land being extra. The sur-

veyor has also submitted jilans and estimates for the

widening at Seaway-corner, at a total cost of £9IH(.

including land.

Runcorn R.D.C.—The wages of all the younger
roadmen have been increased from 18s, to £1 per week.

Rutherglen T.C.—The cost of the street improve-
ment sclieuie at tlie west end of the burgh is esti-

uiiited ,-it L.'i.OOO, towards whidi the Olasgow Cor-

IKii'ation have promised £l,(KXb

Sheffield T.C.—A definite step in the scheme for

widening Nursery-street has been taken by the

purchase of jn'operty for £3,500.

South Shields T.C.—A sub-committee has been
appointed to consider a report prepared by the

liorough surveyor, ISIr. L. Roseveare, with respect

to a riverside street imiirovenient scheme.

Walsall T.C.—Conditional upon tlie cost of the

scheme not exceeding £4,000, it lias lieen decided tu

i^onstruct an entirely new road from the junction of

the Birmingham and Sutton roads to the lower jiart

of Ableweli-street, which will not only give a wider

and more direct route, liut will also greatly lessen

the gradient. The Road Board i.s to lie asked to make
a grant towards the cost.

Wandsworth B.C.—Tim council have approved of a

scheme for street widenings and incidental works to

improve the southern approach to Wandsworth
Bridge, the co.st of which is estimated at £34,350.—

The council have approved a sclieme of -the London

County Council for the completion of the widening
of Tooting Bee-road, Balham, between Romberg-
road and Elmbourne-grove, subject to the borough
council agreeing to contribute one-third of the cost
of the whole improvement, estimated at £6,710, in-

cluding paving works and pipe alterations. They
had also decided to agree to the Ixirough council
carrying out the paving works in connection with
the improvements for the sum of £1,010, together with
the actual cost (estimated at £400) of any necessary
pipe alterations.

Weybridge U.D.C. — The surveyor, Mr. J. S.
Crawshaw, has received instructions to prepare plans
and estimates for nuiking up Cavendish-road and
Egerton-road.

Yarmouth T.C.—In response to the application for
a grant for the widening and imjirovement of Caister-
road between Beaconsfield-road and the tramway
terminus at Caister, the Road Board have offered a
grant of £1,500, and an advance on loan, free of in-

terest, £4.500, repayable by three annual instalments.

SEWERAGE AND SEWAGE DISPOSAL.

Blofield R.D.C—Plans for the Thorpe drainage
scheme have been approved, and the Local Govern-
ment Board have directed the council to apply to
them for sanction to join the system up with the
Norwich sewerage system.

Glasgow T.C.—In his annual report on the cor-
poration sewage purification works, the general
manager, Mr. Thomas Melvin, states that the working
expenses at the three large works—Dahnarnock, Dal-
nuiir and Shieldhall—and at the jmmping stations at
Partirk Bridge and Kinning Park, show an increase
upon the preceding year. The total anunuit of .sewage

dealt with at all the works was 34,762,225,087 gallons,
or 155,188.505 tons—an average of 95,238.973 gallons,
or 425,174 tons, per day. There was a decrease in

the amount of manure disposed of during the year
of 3.840 tons, due to the wet season. Tlie manure
account showed a ci'edit balance of £576.

Runcorn R.D.C.—It was reported on Wednesday
that representatives of the council recently had an
interview with one of the Local Government Board's
engineering advisors with reference to the apiilication

for sanction to borrow £18.500 for sewerage and sewage
disposal for the townships of Grappenhall. Latchford
Without, and Thclwall. The council on Wednesday
received a letter from the board stating that the site

now propo.sed appeared to be open to serious objec-

tions, and that tlic council should consider the desira-

bility of proceeding with regard to the provisional
order in respect of the site originally proposed. The
council, however, decided to athx their seal to the

scheme.

Tendring R.D.C.—The Local tlovernment Boaril

have sanctioned the plans for the Lawford sewerage
scheme, and the ccnmcil have agreed to proceed with

the work at once.

Wellington (Salop) U.D.C. — Specifications and
cpiautitics are to l>e prepared for the .sewage treatment
seheiiie, and tenders advertised for. It is .stated that

the cost will be between £4,0W) and £5,000.

Westhoughton U.D.C.—The surveyor, Mr. G. Hayes,
has iirepared jilans and estimates for the extension

and improvement of the sewage disi)osal works at

Rogers' Farm, whicli have liceii approved, and the

work will be carried out subject to a loan being sanc-

tioned.

WATER, GAS, AND ELECTRICITY.

Barnsiey T.C.—Powers are to be sought for the con-

struction of waterworks and new filter beds, the

estimated cost of the scheme being £30,000.

Brechin T.C.—In consequence of the unsatisfactory

rendition of the water supply the Water Committee
have received instructions to report upon the subject

to the council.

Holywell U.D.C.—A cumniittee has been appointed

to consider the general question of the water supply.

Hunstanton U.D.C.—It is proposed to construct a

gasholder and tank at an estimated cost of £2,000.

—

A water-softening equipment is to be provided at a

cost of £120.

Leeds T.C.—It was reported on Monday at a meet-

ing of the Electricity Committee that the gross profit

oil the electric lighting department for the half-year
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c'lidetl Septenilier 30th was £31,755. The number of

private liRhtinj: consumers has increased during the

half-year from 8.101 to 8.51)0—a growth of 4-92 per cent.

Mayfield R.D.C.—Consideration is being given to a

scheme of water supply for Ellastone, estimated to

cost £1,7.50.

Shrewsbury T.C.—Extensions of the water mains

are to be carried out at a cost of £320.

Wednesbury T.C.—Electricity main extensions are

to be constructed at a cost of £137.

PERSONAL.

Mr. J. W. Harrison, surveyor to the Uxbridge Rural

District Council, has had his salary increased by £20

a year.

Mr. W. H. Barker, Barnstaple, has been appointed

as.sistant architect to the Monmouthshire Education

Committee.

Mr. S. S. Gettings, surveyor and inspector to the

Tring Urban District Council, has been voted C25

for extra services.

Mr. J. A. Green, Bakewell, has been appointed sur-

veyor for the Northern Bistrict of the Chesterfield

Rural District Council's area.

Mr. F. Thurlby, assi.stant sanitary surveyor to the

Wortley Rural District Council, has been promoted
to the position of sanitary .surveyor.

Mr. Robert Knox, chief inspector to the Dunedin
Drainage Board, New Zealand, has been elected a

member of the Royal Sanitary Institute.

Mr. D. J. Bowe, engineer and surveyor to the

Clacton-on-Sea Urban District Council, has been
unanimously granted an increased salary of tlOfl p«r

annum.
Mr. George Sawyer, assistant surveyor to the

Leatherhead Urban District Council, has been ap-

pointed assistant surveyor to the Dorking Rural Dis-

trict Council.

""Mr. J. H. Brierley. the borough surveyor of Rich-

mond (Surrey), has iieen voted a bonus of 100 guineas

for extra services in connection with the carrying out

of the Red Lion-street improvement scheme.

Mr. David Galloway, who is leaving St. Andrews
to become borough surveyor of Inverkeithing, has
been presented by the members of the St. Andrews
Town Council with a number of technical works,

and with a travelling hag and a writing case by em-
ployees and friends.

Mr. Henry Montague Bales, principal clerk in the

public health department of the City of London Coi-

poration, has resigned owing to the effects of a

recent accident. He would have attained the age

limit in March next. Mr. Bates has been an official

of the corporation since 1875, first as assistant clerk

to the City Gonunission of Sewers and afterwards as

clerk. On the amalgamation of the commission with
the corporation in 1898 he became principal clerk in

the public health department with a salary of £1,800

a year. He now retires on a pension of £1,200 secured
him by the City of London Sewers Act, 1897.

The interesting announcement is made that Luid
Headley, who, as Rowland George Allanson-Winn,
was prominently identified with the work of sea coast

protection and reclamation, has been converted to

Mohanunedanisui. Lord Headley, who is fifty-.seven

years of age, and who succeeded to the title in January
of this year, resides, while in London, at Warlcy
Lodijre, Brentwood, his Irish seat being Aghadoe
House, Killarney. Educated at Westminster and at

Trinity College, Cambridge—where he took mathe-
matical honours—he studied engineering at Kind's
College. London, and gained his earliest practical

engineering experience in India, where he wa.^ en-

gaced for several years in the construction of roads

and bridges, and in tlie uiaintenance of long stretches

of mountain roads. In 1898 he was appointed superin-

tending engineer to the late i\Ir. Edward Case, whose
.system of low groyning is so well known. Lord
Headley has contributed papers on both foreshore

protection and road construction to the "Transac-
tions " of the Institution of Civil Engineers of Ireland

—of which body he is a member—the American Society

of Civil Engineers, the Royal Scotti.sh Society of Arts,

and the Society of Engineers, and is the author of

"Sea Coast Erosion and Remedial Works," one of the

numerous publications of the St. Bride's Press.

ENGINEERS AND CONTRACTORS.'

By F. W. Cable, assoc.m.inst.c.e..

Assistant Surveyor, Westminster City Council.

The question of the relations between the engineer

and the contractor is one which has attracted a good
deal of attention in late years, but no legal decisions

or other outside issues will eliminate their differ-

ences, unless both are actuated by a desire to treat

their differences on a broad basis, having regard to

the welfare of their clients.

Individual engineers adopt different attitudes

towards the contractor in the carrying out of works.
There is the engineer who is very sympathetic to-

wards the contractor, and is too ready to grant
"extras," the effect being that the list of extras

automatically grows out of all proportion to the job.

and then the other extreme is the engineer who con-

siders it his duty to extract the full pomid of flesh

out of the contractor by any means legally within his

power. Both these attitudes are financially unsound
from the point of view of the clients for whom the

engineer is acting.

In the first case, without imputing any bad faith

on the part of either the engineer or contractor, un-
necessary work and materials are put into the

scheme involving expenditure for which no equivalent
benefit is received, while in the latter case it is un-
fortunately only too true that the engineer forgets

that he is the legal arbitrator between the council
and the contractor. It is his place to interpret the
specification in such a manner as to ensure the W'ork

tendered for being carried out by the contractor in

an efficient and economical manner ; but it is not
his duty to use any clause .in the specification to

compel the contractor to do work which was not and
could not have been contemplated when the tender
was sent in.

It is absolutely essential that public works .should

l)e carried out as far as possible as a business under-
taking and not as a speculation.

As an example of what I mean, let me suppose a

contractor tenders for a scheme of sewerage, and, as
is often the case, there is no anticipation of rock
being met with, trial holes not even eliciting the
fact. Soon after the w'ork is commenced the con-

tractor finds himself confronted with various sections

where blasting operations have to l>e undertaken,
and every yard of jiipe laid entails a considerable
loss. Now, tlie contractor must do one of two things,

either nuike provision when tendering to cover the
risk, or else he is speculating on the work, and,
being human, must get what he can out of the re-

mainder of the work. If lie niakes provision in his

tender it is perfectly obvious that in the event of no
rock beinff met with the council arc losing financially

U) the extent of the provision thus made.
In brief, the council want certain work done, and

they should pay a fair price for the work being car-

ried out. If natural and unavoidable difficulties are

met with, they are a legitimate charge to the co.st of

the scheme, and should be borne by the council and
not liy the contractor.

I was quite recently told by a well-known firm of

engineers of a case where sewerage works were con-
templated, and .several holes were taken out for the
lieiK'fit of the contractors tendering. On one side

of the town a trial hole was taken out, and it was
found to be solid rock. Now the contractors all

tendered on the assumption that rock would be met
with in this district, whereas when the w'ork was done
it was found that by mere chance the spot selected

for the trial holes was on a solitary boulder of rock,

and in no other siiot was rock found. It will be
leadily .seen that the ratepayers lost heavily on this

occasion, quite unnecessarily.

Municipal Engineers and Town Planning.—At tlie

last meeting of the council of the Institution of

Munii'ii)al and Countv Engineers. Messrs. J. Patten
Barber, J. A. Brodie, A. H. Campbell, .1. W. Cockrill,

W. H. Prescott, H. E. Stilgoe, and R. .1. ffliomas were
appointed as a deputation to present to Mr. John
Burns the views of the council as to the inclusion
in the proposed amendments to the Town Planning
Act of a clause giving ]irotection to the munici)ia.l

eiigineer in connection with his duties under the

Act.

* Extract from paper read at a meeting of the Jnstitnte
of Sanitary Engineers on Monday evening.
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FOB OTHER ADVERTISEMENTS
See End of Paper.

T E A T H E R H E A D l'E13AN DISTEICT
JL/ COUNCIL.

SURVEYOR'S ASSISTANT.
ApplicatioiLs are invited for the post of Junior

Assistant in the Surveyor's Office. Sahuy. l'2s. per

week.
Applications, in candidate's own handwriting, stat^

ing age and experience, together with copies of tliree

testimonials, to be delivered to the undersigned by
the 29th inst., endorsed "Assistant."

Preference will be given to one who has been used

to drawing, and who has had experience in a Sur-

veyor's office.

SIDNEY R. DRAKE.
Engineer and Surveyor.

Council Offices,

Leatherhead.
November 19, 1913. (977)

TXT EST SUFFOLK COUNTY COUNCIL.
^^ MAIN ROADS AND BRIDGES.
Applications are invited for the post of Clerk in

the County Surveyor's Office. Salary £65 per annum,
rising by annual increments of £5 to £80 per annum.
Applicants must be expert shorthand writers and

typists, and have a knowledge of the card index

system.
Preference will be given to those having had pre-

vious experience in a Surveyor's Office.

Applications, in candidate's own handwriting,

stating age and enclosing copies of three testimonials,

to be forwarded to the undersigned not later than
the 1st December, 1913.

W. LIONEL JENKINS, assoc.m.inst.c.e..

County Surveyor.

Shire Hall,
Burv St. Edmunds.

" November 19, 1913. ^932)

WANTED, Junior Assistant in Siu'veyor's

Office of Urban District Council (near Man-
chester). Salary, 35s. per week. Candidates for the

position must have had exijerience in the routine work
of a Municipal Surveyor's Office, including the pre-

I)aration of plans, sections, and apportionments for

work carried out under the Private Street Works Act,

1892. Applications must be sent not later than the

5th December next, stating age and experience, to-

gether with copies of testimonials, to Box 1,341, office

of The StrRVETOE. 24 Bride-lane, Fleet-street, E.C.

(978)

FOEEMAN WANTED for job of excavating
old macadam street, constructing new concrete

foundation, and laying bituminous macadam. Must
he experienced and have references. Good salary.

—

Box 1.342, office of The Surveyor, 24 Bride-lane,

Fleet-street, E.C. (983)

THE CHIPPENHAM EUEAL
COUNCIL (WILTS).

DISTRICT

CHIPPENHAM WITHOUT AND DISTRICT
WATER SUPPLY.

TO ARTESIAN WELL SINKERS.
The Chippenham Rural District Council are de-

sirous of receiving Tenders from responsible firms for

making a boring at Langley Burrell, near Chippen-
ham, Wilts, and for testing the yield of water there-

from, and for supplying all necessary temporary plant
therefor.

Forms of Tender. Copy of the Specification, &c.,

may be obtained on and after the 29th November,
1913, on application by letter, accompanied by a de-

posit of £3 3s., to Mr. T. J. Moss-Flower, c.e., 28

Victoria-street, Westminster, S.W., or Carlton Cham-
bers, Bristol.

Particulars may also be obtained from Mr. A. H.
Lapham, the Council's Surveyor, Corsham, Wilts.

Tenders to be in by 12 noon on Thursday, 10th

December, 1913, to be sealed and addressed to the

undersigned at the Union Offices, Chippenham, and
endorsed "Chippenham Without Water Supply."
The lowest or any Tender will not necessarily lie

accepted.
E. M. AWDRY,

Clerk to the Council.

Bv order.
November 17. 1913. (976)

rnOTTENHAM URBAN DISTRICT COUNCIL.
-*- TO CONTRACTORS.
The Comicil innate Tenders for Making Up Tariff-

road.

The Plans can be seen, and Forms of Tender and
other particulars can be obtained, on application to

Mr. W. H. Prescott, m.inst. c.e.. Town Hall, Totten-

ham.
Tlie sum of Half-a-Guinea wiU be charged for the

Quantities, which will be returned on receipt of a

hoiid-fi(h Tender, accompanied by the Conditions,

Specification and Quantities, otherwise the deposit

will be forfeited.

Persons tendering will be required to deposit with

the treasurer, when handing in their Tenders, in a

Bank of England Note, or cash, the sum of .£3, which
will be forfeited by the person whose Tender is

accepted if the Contract l>e not executed within
seven days from the date he is informed it is ready
for signature, otherwise it will be repaid. This de-

posit will be repaid, and the Bills of Quantities re-

turned to the parties tendering who are unsuccessful.

The Contractor will be required to pay all work-
men on the Council's work the recognised Trade
Union rate of wages. A schedule of such wages will

))e inserted in the Contract, and a copy of the

schedule must be exhibited on the Pay Office at the

Works.
Sealed Tenders, on the Form supplied, endorsed

" Tender for Making Up Tariff-road," to be delivered

to me by Twelve o'clock noon on Tuesday, 2nd
DecemVier, 1913.

No other Form of Tender will be received.

Security will be required for the due performance
of the Contract.
The Council will not be bound to accept the lowest

or any Tender, and reserve the right to acept a part

only of any Tender received.

(By order)

EDWARD CROWNE,
Clerk of the Council.

Tottenham.
November 21, 1913. (984)

yOEK COUNTY COUNCIL.
^ BALTIMORE IMPROVEMENT WORKS.
Tlie County Council of the Administrative County

of Cork invite Tenders for the Improvement of the

Pier and Harbour at Baltimore, in accordance with
the plans of Mr. R. W. Longfield, County Surveyor,
approved of by the Congested Districts Board for

Ireland.
Plans and Specifications may be inspected at the

Offices of the undersigned, with whom Tenders must
lie lodged not later than Monday, December 1st.

Intending Contractors, by applying to the County
Secretary's Office, will be supplied with the fullest

information with regard to tlie extent of the work.
(Bv order)

E. CALLANAN,
Secretary.

Courthouse, Cork.
November 15 , 1913. ^(980)

( 10EPORATION OF WORKINGTON.^ SCRAPING OF WATER MAIN.
Tenders are invited for the scraping of about 4 miles

of 13-in. diameter water main, from a point near the
village of Brigham, to the service reservoir at Stain-
burn.
Full particulars can be obtained upon application

to the undersigned, to whom sealed Tenders, endorsed
" Tenders for Scraping," must be delivered not later

than Mondav, the 1st December.
H. B. WILLIAMS,

Borough Waterworks Engineer.
Town Hall. Workington.

November 19, 1913. (981)

OLEAFORD RURAL DISTRICT COUNCIL.^ TO ENGINEERS.
Tenders are invited for the supply of a new Steam

Roller and Scarifier for the above Council.
Specification may be had on application to Mr.

F. H. Ellis, Surveyor, Sleaford.

Sealed Tenders, endorsed " Steam Roller," are to

reach me not later than 9 a.m., Saturday, November
29th, 1913.

The lowest or any Tender not necessarily accepted.

(Signed)" EDMUND CLEMENT'S,
Clerk.

74 South Gate, Sleaford.

November 19. 1913. (979)
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Third International Road Congress.
QUALIFICATIONS OF ROAD ENGINEERS AND ROADMEN.

Tlie subject of Commuuication No. 8 is " the
qualifications of engineers and surveyors in charge
of the construction and maintenance of roads, wages
and conditions of service of foremen and roadmen."
Some of the reporters have taken into consideration
the status, pay, and conditions of employment of

road engineers and surveyors ; and the reporters for

tlie United Kingdom liave made very strong recom-
mendations as regards the policy which should be
pursued and the legislation which should be pro-
moted in order that the roads of the country may be
effectively maintained.

GERMANY.
G. SCHWEITZER. Landesbaurat, Dusseldorf;

M. KNIPPIXG, Stadtbaurat, Bochum

;

H. CASSINOJ^E, Oberbaurat, Karlsruhe.

The functions allotted to Prussian ijrovincial

officials are looked upon as in no way less important
than those of the officials who stand directly under
the State, and the civil engineers in charge of main
roads are fvdly up to the level of State engineers as
regards their technical training. The leading road
officials in Germany have all had a full college
training, and have passed the examination for the
qualification of certificated engineer and the State ex-
amination for Eegierungsbaumeister. The large and
middle-sized towns make the same high requirements
of their road engineers. The engineer of to-day
should have some economic and administrative legal
knowledge. The officials immediately under the
engineer-in-chief must have been trained in a
German academy of architecture or road-building
school, and after a term of probation are usually
required to pass a special professional examination.
About half of them are retired nou - commissioned
officers of technical corps, whose military training
i.s regarded as the equivalent of that of the profes-
sional schools, but they are required to pass the
professional examination.

7^oa(/7)ie;t.—The roadmen, though usually regarded
as permanently employed, are liable to dismissal on
short notice, and have had no previous training. If
a man is efficient he may expect regular employment
as a length-man on 3 to 6 kilometres (1-86 to 3-72
miles) of road, with some degree of responsibility,
but in the large towns the men usually work in
gangs. Tlie length-men on main country roads
are usually assisted when necessary by casual
labourers, who afterwards return to other employ-
ment. Efforts are being made by the roadmen to
attain to the status of officials, but no road administra-
tion has yet taken this step, which is regarded as
unnecessary in view of the State provision for old
age, invalidity, widows and orphans. The roadman
is expected to work for ten hours, with interruptions
for meals, and may be required to work overtime.
Most of them have bicycles, which they provide at
their own cost.

UNITED STATES.
H. PAEKEE, of the Hassam Paving Company, Worcester

Massachusetts.
'

The author was for many years a member, and
for several years chairman of the Massachusetts
Highway Commission, which was the forerunner of
many similar State organisations, and in the service
of which a considerable number of highway engi-
neers have been trained. The preliminary training
of a road engineer may be acquired either by gradua-
tion at a technical school or in field work^ but the
latter experience is apt to be somewhat narrow, and
the education of the engineer so far incomplete.
Having acqmred, either by school training or by
sufficient actual experience and study, a technical
education on general principles, it is desirable if
not necessary, that the young engineer should spe-
cialise and devote a year or more to the study and
practice of highway engineering. This should in-
clude a knowledge of chemical and physical analysis
and the methods of testing the materials used in
modern road construction. He is then ready to take
up practical work, " but not without the leadership
or direction of those whose actual experience has
taught them wisdom." A long period of actual prac-
tice on the road is necessary to entirely equip theman as an ideal road designer and builder, and to

qualify him to maintain them after completion.
The work of surveys may best be carried out by men
who specialise as surveyors. On the subject of pay,
the author writes :

" Governments are parsimonious
in questions relating to salaries, and as a result their
best servants are constantly taken away to serve indi-
viduals or corporations. . .

."

FRANCE.
Ch. TOUHTAY, Inspector General of the Fonts et Chaussees,

Paris.

The author remarks that in the construction of
roads the problems to be solved are analogous to
those that occur in the construction of railways and
canals. The sagacity of the engineer must be em-
ployed in making the best of the materials available,
and in seeking good sources of supply. He has to
distribute in the best possible manner the funds
available for the maintenance of the roads. He
must be acquainted with the effects of different kinds
of vehicles on the roads, and the measures to be
taken to cope with difficulties arising from new de-
velopments.
Eoadmen.—The roadman, or cantonnier, is usually in

charge of a length of about 2J to 3| or 4i miles.
About five or six ordinary roadmen are supervised
by a foreman, or chef cantonnier, who usually has a
short length of road which he himself maintains.
The roadman, and especially the chef, exercises some
of the functions of the road police. The regulations
on State roads are uniform on certain points
throughout France, but in local services there is
considerable variation. Excluding the Department
of the Seine, which may be regarded as exceptional,
the average monthly wage of a head roadman is 125
francs (£5), and it is never less than 75 francs (£3).
As a rule, it is about 85 to 90 francs, or £4 5s. to
£4 10s. These figures are given with reserve, as in
many departments the wages of the roadmen are
under rearrangement. In some departments there
are supplementary allowances in certain localities
where the cost of living is high. Head roadmen
are paid 75 francs a year as bicycle allowance, on the
national roads, and usually 36, 48, or 50 francs in
the vicinal service. Allowances are made for travel-
ling expenses. The hours worked are usually: In
the shortest days of winter 7 to 4.30, with one hour
of rest; in the longest days of summer 5 to 7, with
three hours of rest, giving eleven hours for work.
In some departments this is reduced to ten hours,
or even 9i or 9 hours. In a few departments the
summer hours are 12, from 5 to 7, with two hours'
rest. The report gives particulars of the arrange-
ment for pensions, sick pay, &c., the regulations
being umforin all over the national roads^ but vary-
ing in the departmental systems. A State roadman
is paid half liis wages during absence from sickness,
but only for one year. A funeral allowance up to
100 francs is paid at death, and 500 francs to the
widow or family. Thirty franca is paid at the time
of birth of a child.

UNITED KINGDOM.
Part I.—Qualifications of Engineers and

StTKVEYORS.

H. P. BOUIiNOIS, M.INST.C.E., M.CONS.E •

1*. C. COWAN, Chief Engineering Inspector, Local
Government Board of Ireland-

T wi,VT^^yiP^'^'°'^°*y Surveyor, Essex:
J. W. SMITH, Chief Engineering Inspector, Local

Government Board of Scotland.

This is a vigorously-worded report, in which Die
establishment of Government control of roads is
definitely recommended. The reporters point out
that in 1833 a committee of the House of Lords re-
commended : " A system of general control over the
management of the roads in the kingdom to intro-
duce one general economical and skilful course of
management." This committee proposed, with re-
spect to turnpike roads alone, the appointment of
two general surveyors, with a salary of £2,5f_)0 e:K-h
and twelve deputy surveyors, with salaries froni
£800 to £1,000. "The value of skilled services in
connection with roads," the reporters point out,

appears to have been more fully recognised in
influential quarters then than it is now." The
opinions of the reporters on -some points can better
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be ijresented by extracts from the report tliun )y an

Mtlenipt to .=iiniui!irise it;—
" The load of to-day requires skilful ulignment

and .f,'radiiiK. aii<l ils width and strenglh rfqiiire care-

fid adjiistiiieiit to the needs of the trallic in different

areas. Tlie detail.-; of it.-; fomidatioii, coii.slni -tion,

drainage and contour demand and repay the appli-

cation of the highest scientific skill. The best

adai)tation to Ihe needs of tlie district of the mate-

rials and methods which are available for road con-

struction and maintenance requires careful study

and skilful administration. It is therefore apparent

that those in charge should be men jjossessini; sound
professional training, and the instincts and iiuali-

ties of successful administrators."
As regards the si)ecial training which Ww engineer

requii'es: " It appears to be obvious thai while the

ordinary education and training of an engineer are

necessary, there nuist come a time wlien an engineer

who proposes to become a road engineer shoidd
specialise in the direction of road construction and
maintenance. The days are fortunately long passed
when such work was considered a mean ta.sk, offering

little opportunity for technical skill or the display

of l)usiness ability, but many important duties are

still entrusted to men who have only very slight

qualilication for their performance."
As regards the areas of administration: "The law

controlliui.' highway administration differs consider-

ably in the three divisions of the I'nited Kingdom,
and when time can be found coidd be much im-
proved, in each of them, to secure suflieiently large

areas of administration, and the provision of a more
Tuiiform body of well-trained officers, adequately re-

munerated." Again: " In many eases the area over
which the anthority exercises control is too small to

permit of Uie iiayment of a really competent staff,

and two of the offices of surveyor, clerk^ and inspec-

tor of nuisances are sometimes combined, with very
doubtful success. It is much to be desired that the

county councils in England should be emijowered to

deal directly wiib the maintenance of district roads
as well as main roads, so that the services of the

skilled county surveyor may be applied to all rural

roads."
The rei)orlers point out that the chief engineer of

a city, or a county surveyor, has to report on all.

kinds of schemes, including those promoted by com-
panies, and in addition to performing his engineering
work he has to prepare designs, specifications, and
estimates for important buildings. He should there-

fore be a thoroughly trained engineer, and, except in

the rare cases in which knowledge and ability in

both engineering and architecture are condiined in
one individual, the designing of important buildings
should be entrusted to architects. Assistant or
subordinate officers need not possess qualifications

as high as those of ibe chief, but their i)osition is

one of responsibility, and they should be placed
above temptation by receiving adequate salaries.
' This question of salaries is indeed at the bottom

of most of the difficulties encountered throughout
the British Islands in very many small towns and
.small rural districts, with respect to the work of

engineers and surveyors. To have the work well
done is mo.st imi>ortant and most economical, bul
to ensure this reqviires the services of honourable
men, widely and deeply skilled, and the inducements
offered to young men to train themselves for such
[)osts are usually quite inadequate, the salaries
offered l)eing frequently less than the wages of a
skilled tradesman." The authors con.sider that in

this respect the decentralisation of local governmenl
is a faihue, and that although the results obtained
are '" wonderfully good," considering the conditions,
they are nuich less satisfactory than they would be
" with more rational and liberal conditions of ser-
vice." " It is most regrettable that the salaries of
responsible controllers of public works should be so
often determined, at starvation rates, by the nar-
row views of local councillors, who have little con-
ception of the importance of the duties involved,
or of the risks which arise from the employment
of incapable or unfaithful officers. The Slate may
fairly be expected, in the interests of the public and
of economy, to lake steps, by tlie rearrangement of
areas and the control of appointuieuts, to ensure the
appointment of properly qualified men at adequate
salaries, with reasonable security of tenure, and fair
lirovisions as to superannuation. The time has snrely
come when a central department of roads should be
establisUed, with the same jjowers of supervision.

Control, and conqjidsion which are now with .so

nuich advantage pos.sessed by the Local Government
Boards with regard to public health and Poor-law
administr:ition ; by tlie Board of Trade with respect

to railways. shi|>[iiiig, and factories and mines; and
by other central authorities with respect to eiluca-

tion and Ihe preservation of the i)eace." And,
further: " A dei)artment of roads is urgently needed
with powers to insist on the proper maintenance of

existing roads and the construction of new roads at

local exi>en.se where they are urgently required.

This departinenl shonld also have a re.sponsibility for

the ticrtiniici of the local officers, and a veto on their

apjiointment (u- dismissal. The nucleus of a central

ni:iil authority now exists in the Road Board."
.\fter further insistence upon the importance of the

part ]>layed by a central authority, the authors point

to the fact that in large areas of England and Ireland
aiul generally throughout Scotland, the engineers
and surveyors have done excellent work. " With the
wise assistanceof a central autbiu-ity possessing reason-

able powers of control and for equalising taxation
for highway purposes, the roads in the British Islands
could speedily l>e made quite satisfactory."

As regards training in highway engineering, atten-

tion is drawn to the reports on engineering education
issued by the Institution of Civil Engineers, and
it is suggested that some of our universities might
provide special courses in road construction in its

fidlest sen.se. e^)ecia]ly since it is to be expected
that the prospects of men taking up highway engi-

neering as a profession will soon be greatly im-
proved.
In England and Wales forty-three jirincipal officers

of county councils, in charge of main roads, bridges
and public buildings, are paid salaries which vary
from £300 to £1,600, the average being £716, with, in

most cases, the addition of travelling expenses.
The average mileage of roads in the charge
of these officers is about 475. There are about
144 deputy or district surveyors, who have an
average mileage of about 142, and who are iiaid

an average salary of £183, with, in most cases, an
allowance for travelling expenses. In a few counties
there are no assistant surveyors, their idaces being
taken by road foremen. In Scotland, with the excep-
tion of one or two counties in which the roads are
managed by a county surveyor with an assistant,

the counties are divided into districts, the ninety
district surveyors being iiaid salaries which vary
from £180 to £500. Only about one-seventh of the
district surveyors have assistants under them, and
oidy in a few cases are there allowances for travel-

ling expenses. The average mileage of the Scottish
road district is about 225. In Ireland there are
thirty-eight county surveyors, with salaries from
t:275 to £1,600, the average l^eing £579. Travelling
exijenses are seldom paid. The average mileage
under a county surveyor is about 1,420, and they
have the help of 1S3 assistant surveyors, whose
salaries average £123, and whose average mileage is

about 288.

The report concludes with the text of the regula-
tions of the Local Government Board for the appoint-
ment of county surveyors and of assistant surveyors
in Ireland. County councils appoint county sur-
veyors and assistant surveyors, and fix their salaries,
i)ut subject to the approval of the Local Government
Board, which is also required for any alteration in

the tenure of the offices or for removal therefrom.

P.iKT II.

—

Foremen akd Ru-4dmen.

A. E. BROOKES. County Surveyor. Cornwall;
B. CHALLONER. Town Clerk, Abingdon;
W. CROZIER. County Surveyor. Dtu-liam

;

R. U. DORMAN, County Surveyor. Armagli

:

J. W. HORTON. County Surveyor. Durham:
J. ROBB. Surveyor, Midlothian;

W. II. SCHOFIELD. County Surveyor, Lancashire;
F. J. WOOD, County Surveyor. East Sussex.

In England and Wales the roads are almost uni-

versally divided into lengths, each in charge of

;i length-man. who receives temporary help if neces-

sary during the winter. Most of the roads in Scot-

land are similarly managed, but some of them are

in charge of foremen, who supervise generally. In
Ireland most roads are repaired by contract, but
where direct labour has been introduced and in some
other instances the roads are divided into lengths, as

in England. The maximum length varies in English
counties from 9J to 4 miles, and the minimum from
3.\ miles to 1 mile. In Wales the maximum varies from

3 to 3i miles, and the minimum from 5* milestol mile.

In Scotland the maximum varies from 17 to 4 miles.
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;uul the niiniinuiu froiu.sj miles to 1 mile. Wlieitv^iiiiei-

vi.siiig foieiiioii ail' eiiiplnyed the iiiileagc iindiM \iic

charge n[ each of Iheiii vjirie.s froui :> In 77 miles.

Wdi-kiiig hours ;irc usually ii.\cil hy (h.^ I,u-.il

.slamiani. which varies lictweeii (i .-i.iii. In li |i in., and
:') a.m. to 7 p.m., witli i to 1* hours Inr mcal.s.

Winter umlv proi-ecils a.s Ions as lliere is suMicieiit

liglit, slmrter lime heing usually worked on Satur-

days, especially in the iiuhLilrial coi\idies. For
work at a distance [mm his house the roaiimau is

usually given time or money allowance. In most
counties tlie only liolid;iys with pay are Chrisimas
Day and (Wind Friday: a few exceptions alhiw three.

four, or si.\- days iluring the year. In some jural

areas wages are us low as 13s. per week (rents heing

ahont Is. U(l. to 2s. a week), while in ni.mirfaelirring

areas tlie wages rangi> up to 24s. a week (rents heiirg

ahout 5s. to Gs. per week). Slightly higher- wages
are jjuid for tar work. Working foremen leceive l«s.

to -lOs., and steam-roller drivers 24s. to .j.')s. Only in

a few cases is cloliiirig allowed, but men wcuking
with tar are nsirally pmvided with overalls.

lUiNCiARY.

,T. NE.MKTilV, K.Biiuiat, Estergom, Hiiiigaiy.

In Hirngary, the engineers emi)loyed in road niain-

tonance hy State or local authorities must hold the

diploma of the Polytechnieum at B^iilajiest. tire only

technical high school in Hungary, or that, (jf a

similar school of some other country. Tn lire casi^ of

men employed hy contractors, such a high ipraliljca-

tion is not usually insisted upon, but a contractor

who is not an " expert " must employ a duly quali-

fied man as his deputy. Since the unwarranted use

of the term " engineer " is not an offence in law,

there is a considerable and increasing nunrber of

ipseudo-engineers, and contractors often act inider

cover of the name of an engineer on their staff, but
not employed on the work in question. The State

sets a had exanrple by employing, in their cadastral

surveys, men who have no qualifications beyond
a c«rlain degree of skill in surveying acquired in

practice, and such men may attain to imsitions in

which they are designated as " engineers." ,\ indicrrl

change in the law is desirable.
Waymasle-rs and Hnad Cummissiancri'. — The State

officials designated as " waymasters," and the corre-

.spondiug officials of the counties, known as " road
commissioner.s " (if the term be correctly translated),

.seem to be of about the saure status as the French
rnnduilcurx, and the " irpper siibordiuates," or the

sub-engineers of the Indian Public Works Dejiart-

nients. The.v are trained in-sijeeial schools. Royal
Hungarian Schools for Waymasters, which were in-

stituted in eleven towns in the year 1903. The teach-
ing and training are in the hands of engineers
attaclied to the local office of works (see rejiort on
Highway Administratioir'), and by assistant teachers
selected from among the more capable waymasters

;

and the .schools are irrspected at least twice a year
bv the local district iirsjiectors of roads. Tlie schools
are, in the first instance, reserved for the instruction
of waymasters already in the Government or local
service, and for clerks in the Government Offices of

Works. In addition, non-commissioned officers of

the Imi)erial and Koyal Common Arn)y, of the Hun-
garian lyiilitia and tiendarmerie, ar-e eligible, aird,

if there be vacancies, these may he filled hy merr
between twenty and thir-ty years of age, of good
liealth and character, who have successfully iiassed
through the lower four classes of a middle school,
and who can speak Hungarian. The course lasts
two years. The report includes a detailed account
of a course of training, theoretical and [uactical,
which is very conrijrehensive and of a irseful

character.
Soadmen.—All roadmen must he ahle to read arrd

write. As a rule, they are engaged permanent l>

after six months' probation, at the end of which they
take the official oath. The usual length of road
assigned to each man on State roads is 5 to (i kilo-

metres (say. 3 to 3} miles) in outlying districts, and
3 to 4 kilometres (say 2 to 2J mile.s) on busy trunk
roads.

On country roads the lengths are usually 1 or 2
kilometres longer. Temporary men are engaged to
help in the removal of dust and mud, the cleansing
of ditches, the trimming of the margins, and for
spreading road metal. On country roads the help
given is supi)lied by the communes, the men heing
" public labourers," or thote who are unable to pay
the road tax in money. These labourers are unsatis-

factory, tend to become nomadic in order to avoid
working out the tax, aird they need close supervision.
Fir.st-class roadmen receive from about 36 to 42

crowns a month, (u- 3Us. to 35s., and an allowance
varying from 4 to « crowns, according to the locality.

Special cottages for roadmen and their families are
built on stretches of road remote from villages or
towns. These cottrrges are provided with oirthou.ses,

includin.u: a cowshed and pigstye, arnl have gardens.
Some of the counties have suggested that the total

irroney payments, 4^) to 50 crowns per nronth, should
bi> rai.sed to 50 or 00 crdwns per nronth on account
of the changed conditions of living. A special allow-
airce was institntetl only lately of 100 crowns per
annum for each child, not exceeding three in nirni-

ber, \\\> to the age of sixteen. The object of this

special iiaymentis to attract a more steady and useful
class of men. Every irran has a work-book in which
he notes work to be done, and work actually done,
two pages being reserved for an accoirnt of the road
rrrelal kept oir each length of road.

Public Health Law—This conci.se little work* has
Itei'u prepared mairrly lor the u.se of all concerned in

local gover-nment work who may find the larger
books too elaborate. In twenty chapters it covers
the ground sufficiently for its jjurpose, including
such matters as highways, but omitting rating, elec-

tions, &c. For students it should be of assistance
m preparing for examinations in Public Health Law,
while the practitioner will find its arrangements w^ell

sirited for easy reference.

—

The Law Timtf.

INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

President—Mr. J. W. Cockeill, m.inst.c.e., a.k.i.b.a..

Borough Surveyor, Great Yarmouth.

METROPOLITAN DISTRICT.

A meeting of the members of the Metropolitan
District will be held at the offices of the institution
on Friday, December 5th, at 7.30 p.m., when a paper
by Mr. Sydney G. Turner, Assoc.m.inst.c.e., Bar-
rister-at-Law, entitled " Some Recent Legal Decisions
of Interest to Municipal Engineers," will he read
and discussed.

Thomas Cole,
92 Victoria-street, S.W. Secretary.

INSTITUTION OF MUNICIPAL ENGINEERS.

Prisident—Mr. Horace Boot, m.i.e.e., m.i.mech.e.

NO. 1 (NORTHERN) DISTRICT.

A meeting of the above district will be held in the
Town Hall, Newcastle-on-Tyne, to-morrow (Saturday)
afternoon, the 22nd instant, at 2.30 p.m.

Business.
Discussion on papers by Messrs. R. J. Spencer-

Phillips, Arthur Palmer and T C. Barralet, which
were read at the fifth annual general meeting in
London on the 7th instant.

Arrange date for annual meeting arrd dinner.
Any other Inrsiness.

John Robinson,
Hull. Sccriitari/.

INSTITUTE OF SANITARY ENGINEERS.

FORTHCOMING MEETINGS.

On Wednesday, Decerriber 3rd, .Mr. II. Percy Boul-
nois, M.INST.C.E., the president, will present, at a

meeting of the Institute of Sanitary Engineers, to be
held at Caxton Hall, Westminster, a paper entitled
" Reminiscences of a Sanitary Engineer."
The president-elect, Mr. John D. Watson,

.M.INST.C.E., chief engineer to the Birmingham, Tame
and Rea District Drainage Board, will deliver his

inaugural address to the members on Wednesday,
January 7th.

» A Manual for Municipal and County Engineers and Sur-
veyors, Town Clerks, Clerks to District Councils, and other
oflicers ajid members of local authorities. By S. G. Turuer,
of the Middle Temple, Barrister-ut-Law. A.M.i.C.li., &c.

London ; St. Brides Press, Limited. Price 10s. 6d.
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APPOINTMENTS VACANT.

Official *nd similar advbetisembnts received dp to 4.30 p.m.

on thursdays will be inserted in the following day's issue,

but those responsible lor their despatch are recommended
to arrange that thet/ shall reach The Sceteyok o.9ice by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of

summaries. Such advertisements may, in cases of emergency
only, be telephoned (City A'o. lOiS) subject to later con-

firmation by letter.

CLERK OF WORKS.—November 22nd.—Tiverton
Rural District Council.—Messrs. Montague Luke and

Partners, 9 Princess-street, Plymouth.

SECOND ASSISTANT.—November 24th.—Tedding-

ton Urban District Council. £1 per week.—Mr. M.
Haiusworth, surveyor.

INSPECTOR AND SURVEYOR.—November 25th.

—Fowey Town Council. £100 per annum.—Mr. N. P.

Jaffrey, clerk.

BOROUGH ENGINEER'S ASSISTANT.—November
2.jth.—Kensington Borough Council. £215—£260.—
Mr. W. Chambers Leete, town clerk.

ENGINEER AT WATERWORKS.—November 26th.

—Chepping Wycombe Town Council. £2 5s. per

week.—Mr. T. J. Rushbrooke, waterworks engineer.

BUILDING INSPECTOR. — November 29th.—
Southend-on-Sea Town Council. £160 per anmun.—
Mr. Ernest J. Elford, borough engineer and surveyor.

ASSISTANT SURVEYOR AND SANITARY IN-

SPECTOR.—December 2nd. — Hipperholme Urban
District Council. £90 per annum.—Mr. G. Wharton
Tliomp.-on, engineer and surveyor.

CLERK OF WORKS.—December 2nd.—Wands-
worth Borough Council. £4 4s. per week.—Mr. D. A.

Niclioll, town clerk.

ASSISTANT WATERWORKS ENGINEER. — De-
cember 3rd.—Corporation of Oldham. £150 per

ani:uin.—General Manager, Gas and Water Offices.

SURVEYOR.—December 3rd.—St. Asaph Rural
District Council. £70 per annum.—Mr. J. W. Davies,
clerk.

SANITARY INSPECTOR.—December 6th.—Ulver-
ston Rural District Council. £120 per ajinum.—Mr.
C. W. Dean, clerk.

ENGINEERING INSPECTOR.—December loth.—
The Road Board. £250 per annum.—Secretary of the
Road Board, Queen Anne's Chambers, Westminster,
S.W.

ASSISTANT ENGINEER.—Gambia Public Works
Department. £400 per annum, with £100 duty
allowance.—Crown Agents for the Colonies, White-
hall-gardens, London, S.W.

ASSISTANT ENGINEERS.—Public Works Depart-
ment, Government of the Gold Coast. £350—£400.—
Crown Agents for the Colonies, 4 Whitehall-gardens,
London, S.W.

STEAM ROAD ROLLER DRIVERS. — Mayo
County Council.—Mr. J. J. Noonan, county surveyor,

Ballina.

WATER INSPECTOR AND ASSISTANT BUILD-
ING SURVEYOR. — November 24th. — Wakefield
Rural District Coimcil.—Mr. H. Beaumont, clerk.

MUNICIPAL COMPETITIONS OPEN.
Official and similar advertisements received up to 4.30 p.m.

on thursdays will be inserted in the following day's issue,

but those responsible for their despatch are recommended
to arrange that they shall reach The Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 101,6) subject to later con-
firmation by letter.

ST. ANT^E'S-ON-SEA.—November 22nd. — Laying-
out St. George's Gardens as ornamental pleasure
j-'iouuds, for the urban district council. Premiums,
e50 and £25.—Mr. T. Bradley, clerk.

FOLKESTONE.—November 29th.—Designs for a

baud pavilion.—The Town Clerk.

COVENTRY.—February 1st.—Sketch plans for a
technical institute, for the corporation.—Education
Offices, 44 Bayley-lane.

BELFAST.—March 20th.—Designs for an art

gallery and museum, for the corporation.—Mr. R.
3Ieyer, town clerk.

NEWPORT PAGNELL.-No date.—Plans and speci-

ticatioiis for working-class cottages, for the rural

district council. .Vward of ten guineas.—Mr. C. W.
Powell, clerk.

MUNICIPAL CONTRACTS OPEN.
Official and similar advertisements received up to 4.30 p.m.

on thursdays will be inserted in the following day's issue,
but those responsible for their despatch are recommended
to arrange that they shall reach The Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 101,6) subject to later con-
firmation by lette'r.

Buildings.

CLACTON.—November 22nd.—For providing area
for sheltered bandstand, and constructing pavilion,

for the urban district council.—Mr. Daniel Rowe,
surveyor.

ESSEX.—November 22nd.—For building a new
bridge, consisting of steel girders and concrete and
brick abutments, and making road and footpaths, for

the county council.—^^Mr. Percy J. Sheldon, county
surveyor. County Offices, Chelmsford.

MANCHESTER.—November 22nd.—For the erec-

tion of a public school, for the Education Committee.
—Education Offices, Deansgate.

KENT.—November 22nd—December 5th.—For the
erection of a building for the teaching of special

subjects, for tlie Education Committee.—Mr. W. H.
Robinson, Sessions House, Maidstone.

GLASGOW.—November 22nd.—For the extension
of a public washhouse, for the Health Department.

—

Mr. J. Lindsay, town clerk.

MIDDLESBROUGH.—November 24th.—For the
erection and completion of a divisional police station,

for the corporation.—Borough Engineer

WORTHING.—November 24th.—For extension of

electricity station, for the corporation.—Borough
Surveyor.

BLEAN.—November 24th.—For the erection of an
engine house and compressor house, for the rural
district council.—Mr. F. A. Ward, engineer, Rose-
neath, Eddington, Heme Bay.

FINCHLEY.—November 24th.—For the construction
of a swimming bath, for the urban district council.

—

Mr. A. S. W. Cross, 46 New Bond-street, W.
COLYTON.—November 24th.—For the erection of

ten cottages, for the Parochial Sanitary Committee.

—

Mr. Albert Edwards, clerk, Colyton, Devon.

PEBWORTH.—November 24th.—For the erection

of ten cottages, for the rural district council.—Mr.
E. Holloway, surveyor.

CHELMSFORD.—November 24th.—For the erection

of two schools, for the Education Authority. Open
to architects practising in the county of Essex.—Mr.
George Melvin, town clerk.

BERMONDSEY.—November 25th.—For the con-
struction of a public convenience, for the borough
council.—Mr. J. Angel, borough surveyor.

MALDON.—November 2oth.—For the construction

of a concrete reservoir, engine shed, overhead tanks,

and other works, for the rural district council.—Mr.
W. Almond, surveyor, 6 Market-hUl, jNIaldon, Essex.

SEDGEFIELD.—November 26th.—For the erection

of twenty-sis houses, for the rural district council.

—

Mr. James Stones, surveyor.

NORFOLK.—November 26th—December 3rd.—For
the erection of a school, for the Education Com-
mittee.—Mr. J. E. Burton, architect, Victoria

Chambers, Bank Plain, Norwich.

MANCHESTER.—November 26th.—For the con-

struction of dining-rooms at sanatorium, for the cor-

poration.—City Architect.

ESSEX.—November 28th.—For the erection of an
elementary school, for tlie Education Committee.—Mr.
F. AVhitmore, county architect, 73 Duke-street,

Chelmsford.

HAMPSHIRE.—November 29th.—For alterations at

a school, and the construction of a corrugated iron

building, for the coimty council.—Mr. A. L. Roberts,

architect. The Castle, Winchester.

EAST GRINSTEAD.—November 29th.—For the erec-

tion of refuse destructors, for the urban district

council.—!Mr. W. E. Woollam, engineer and surveyor.

STEPNEY'.—December 1st.—For the construction

of an underground convenience, for the borough
council.—Mr. M. W. Jameson, borough engineer.

EAST STOW.—December 2ud.—For the erection of

workmen's dwellings, for the rural district council.—
Mr. H. H. Simon, Stowmarket.
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EALING.—December 2nd.—For the extension of

the administrative block at the isolation hosiiital, for

the corporation.—Mr. W. R. Hicks, borough engineer.

SOUTHEND-ON-SEA.—December 4th. — For the

erection of a swdunning bath, including tlie steelwork
construction and other works on the Western Espla-

nade, for the corporation.—^Mr. Ernest J. Elford,

borough surveyor.

LONDON.—December 5th.—For the construction

of a tunnel under the Thames, for the Water Board.

—Chief Engineer, Savoy-court, Strand, W.C.

BATH.—December 8th.—For the erection of two
cottages, for the corporation.—Mr. W. H. Radford,
Albion Chambers, King-street, Nottingham.

WEMBLEY.—Deceml>er 9th.—For the erection of

a bandstand, for the urban district council.—Jlr. C.

R. W^ Chapman, engineer and surveyor.

CHESTER.—December 9th.—For the erection of

a tuberculosis pavilion, for the corporation.—City

Surveyor.

BLAENAVON.—December 16th.—For "the enlarge-

ment of i-eservoir, construction of storage reservoir and
sand filters, fencing, laying intercepting drains, and
providing motors, valves, fittings, and appliances, for

the urban district council.—Mr. E. W. Edwards,
surveyor.

CROMPTON.—January 10th.—Schemes and tenders

for refuse destructor and steam disinfector, tor the

urban district council.—Mr. F. F. Gartside, clerk and
surveyor, Town Hall, Shaw, near Oldham.

KEIGHLEY.—(No date).—For the erection of public

conveniences, for the corporation.—Borough Surveyor.

Iron and Steel.

LEICESTER.—November 24th.—For the supply and
erection of steel roof trusses, stanchions, and girders,

for the Tramways Committee.—Mr. E. G. Mawbey,
borough engineer.

PEMBROKE (CO. Dublin).—November 24th.—For
erecting iron railing.-^ at Herbert Park, for the urban
district council.—Mr. J. C. Manly, clerk.

RHONDDA.—November 25th.—For the supply and
erection of unclimbable iron fencing, for the urban
district council.—Mr. E. Taylor, deputy engineer and
surveyor.

WEYMOUTH.—November 26th.—For a galvanised-

iron petroleum tank, capable of holding 200 gallons,

for the corporation.—Mr. H. A. Huxtable, town clerk.

WOOD GREEN.—November 26th.—For the con-

.-struction of a steel tower, for the urban district

council.—Mr. C. H. Croxford, engineer and surveyor.

GOSPORT -AND ALVERSTOCK.—December 2nd.—
For the supply and fixing of a new steel steam main,
including all necessary valves, at the air-compress-

ing station, for the urban district council.—Mr. H.
Frost, engineer and surveyor, Grosport.

HASTINGS.-December 9th. — For the supply of

cast-iron socket pipes and irregulars, for the cor-

poration.—Mr. P. H. Palmer, borough engineer.

Roads.
CAMBERWELL.—November 24th.—For supplying,

laying and maintaining 500 yds. super, of roadway
paving, for testing the suitability of materials for

'bus or other heavy mechanical and horsed vehicles,

for the borough council.—Mr. William Oxtoby,
borough engineer.

CAMBERWELL.—November 24th.—For kerbing,

channelling, foundations for asphalt paving and road-

work in Pickwick-road, Dulwich Village, for the

borough council.—Mr. WUliani Oxtoby, borough
engineer.

SOUTHOAVRAM.—November 24th.—For flagging,

kerbing, and channelling, for the urban district

council.—Mr. J. Edgar Oates, surveyor.

BACUP.—November 24th.—For paving and sewer-

ing, for the corporation.—Mr. W. H. Elce, borough
surveyor.

ESSEX.—November 24th.—For the supply of seven

trailers for use with the steam tractors, for the

county council.—Mr. Percy .1. Sheldon, county sur-

veyor, Chelmsford.

DEAL.—November 24th.—For the .-upply oi clean

blue Guernsey granite, for the corporation.—Mr. T.

C. Colder, borough engineer and surveyor.

WANDSWORTH.—November 24th.—For making up
a certain street, for the borough council.—Mr. P.

Dodd, borough engineer. . .

GLASGOW.—November 24th.—For the supply of

granite and whin metal, for the corporation.—Mr.
Thomas Melvin, general manager, sewage department.
30 Cochrane-street.

PRUDHOE.—November 25th.—For paving and
making up, for the urban district council.—Mr. T.

Burnie, surveyor.

RHONDDA.—November 25th.—For works of road
improvement, for the urban district council.

—

'Mr. E.
Taylor, deputy engineer and surveyor.

ANDOVER.—December 25th.—For highway repairs

for one year, for the corporation.—Mr. R. Walter
Knapp, Ijorough .surveyor.

WEST HARTLEPOOL.—November 25th.—For the
construction of part of Wilton-avenue, for the corpora-
tion.—Mr. Nelson F. Dennis, borough engineer and
surveyor.

SALFORD.—November 25th.—For paving, flagging,

and sewering, for the corporation.—Borough Engi-
neer.

MACCLESFIELD.—November 26th.—For makins
up certain streets, for the corporation.—Mr. S. ('.

Baggot, borough surveyor.

ISLE OF WIGHT.^November 26th.—For the sup-
ply of road materials and team labour, for tlie rural

district council.—Mr. H. Eldridge Stratton, clerk,

Newport, I.W.

DURHAM.—November 26th.—For making up cer-

tain private streets, for the rural district council.

—

Mr. Geo. Gregson, surveyor.

WARWICKSHIRE. — November 26th. —For the

supply of road material (broken and unbroken), for

the county council.—!Mr. John Willmot, county sur-

veyor, 6 Waterloo-street, Birmingham.

MIDDLESBROUGH.—November 26th.—Formaking
up certain streets, for the corporation.—]\Ir. S. E.
Burgess, borough engineer.

HAMMERSMITH.—November 26tl).—For paving
the carriageway and footways in certain streets, for

the borough counail.—Mr. H. Mair, borough surveyor.

CASTLEFORD.—November 27th.—For works of

street improvement, for the urban district council.

—

Mr. W. Green, surveyor.

CANNOCK.—November 28th.—For the supply of re-

fined tar, in accordance with the Road Board Specifi-

cation, for the urban district council.—^Mr. Robert
Blanchard, engineer and surveyor.

GOWER.—November 26th — December 1st.—For
widening a road, for the rural district council.—Mr.
H. J. Ind, clerk.

TEIGNMOUTH.—November 29th.—For widening
and improving two streets, for the urban district

council.—Mr. F. W. Knight, surveyor and water
engineer.

HARROW.—November 29th.—For work of making
up part of a road, for the urban district council.

—

yiv. J. Percy Bennetts, engineer and surveyor.

KIRKC.VLDY.—November 29th.—For laying a road
with granite causeway, for the corporation.—Burph
Surveyor.

SHREWSBURY.—November 31st.—For the con-

struction of a street, for the corporation.—Mr. W.
Chappie Eddowes, borough surveyor.

WOMBWELL.—December 1st.—For the supply of

granite, whinstone, blue rock, limestone, tarred dross,

Ivnup slag and rejections, basalt, dross chijipings,

limestone asphalt, English cement, setts, kerbing,
channelling, flags, and stoneware jsipes, for the urban
district counciL—Mr. W. Quest, surveyor.

DARLINGTON.—Deceml>er 1st.—For the supply of

concrete kerb, flagging, and cement, for the corpora-
tion.—Borough Surveyor.

CHESHAM.—December 3rd.—For kerbing, chan-
nelling and paving works, for the urban district

council.—Mr. Percy C. Dormer, engineer.

ROMFORD.—December 8th. — For the supply of

best blue Guernsey granite, for the rural district

council.—^Ir. G. Lapwood, highway surveyor.

KENT.—December 10th.—For the supply of 70,000
tons of broken road stone, such as Rhenish basalt,

Guernsey, Jersey, or Alderney granites, Clee Hill
basalt, Leicestershire granites, Peiilee, St. Keverne, or
Cornish granites. Northumberland whinstone, Pen-
maenmawr or other North Wales granites, quartzite,

Norway granite, Quenast or lessines, or any other
equally durable material, for the county council.

—

Mr. W. B. Prosser, clerk, Sessions House, Maidstone.
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WILTS.—December 15th.—For the supply of tools

for work on 31G miles of main road, for the county
council.—Mr. .1. George Powell, county surveyor.

Trowbridge.

WILTS.—Deceml)er 15th.—For the supply of road

metal for one year, for the county council.—Mr. J.

George Powell, county surveyor, Trowbridge.

WILTS.—December 15th.—For steam rolling on .316

miles of main road, for the county council.—Mr. .1.

George Powell, county surveyor, Trowbridge.

WOKINGH.\M.—December 17th.—For making u|i

certain streets, for the corporation. — INIr, C. W.
Marks, liorongh engineer and surveyor.

Sanitary.

WINDSOR.—November 22nd.—For providing and
fixing about 34 miles of glazed stoneware main sewers,

with manholes, flushing chambers, ventilating shafts,

and other works, for the rural district council.—Mr.
Alfred M. Fowler, Hendersyde, Ascot.

WINDSOR.—November 22nd.—For providing about
4^ miles of cast-iron socketed pipes 12 in. in diameter,
for a rising main, and about 111 lin. yds. of 12-in.,

123 yds. of 9-in., and 54 yds. of 6-in. pipes, with
socketed pipes for gravitation sewers, for the rural

district council.—Mr. Alfred M. Fowler, Hendersyde,
Ascot.

EAST ASHFORD.—November 24tli.—For work of

scavenging, for the ui-ban district council.—Mr. T. II.

Wilde, 30 Albemarle-road, Willesborough, Kent.

CHKSTER-LE-STREKT.—November 24tli.—Fur lay-

iuc surface-water mains, for the rural district coinicil.

—^Mr. G. W. Ay ton, highway surveyor.

RATHDKU.^r.—Noveml'ier 24t.h.—For Iho execution
of sewerage works, for the rural district council.—Mi'.

Francis Rorj^in. .% Westmorland-street, Dublin.

rONTYRRIDD.-November 24th.—For laying steel

tube sewer, for the urban district council.—Mr. W. E.
Lowe, engineer and surveyor.

WEYMOUTH.—November 2Gth.—For the supply
of disinfectants and other chemicals, for the cor-

poration.—Mr. H. A. Huxtable, town clerk.

WOODHALL Sl'A.-Ndvomber 2Glli.—For work ct

sewer extension and siirl'acc-watcr drainngc, for tlic

url)an district council.—The Surveyor.

WIDNES.—November 26th.—For tlie conversion of

jirivics and aslipits, for the cor|iiu-ation.- .M i-. II. S.

Oi)iienheini, town clerk.

DURHAM.—November 27th. -For tlie construction
of underground and detritus dred'^iiit; i^Kinl. loi- the

corporation. -City Surveyor.

KN.\TiKSBOROUGH.-November 27tli. For pro-

viding and laying stoneware sewcis and nianboles.
for the (H-lian district co\incil. i\fr. Robt. E. Wilson,
surveyor.

AYLESBURY.-Noveniber 2Stli.- For the constrm-
tion of stoneware |iiiu' sewc an<l nianliolos. for tlic

urban district council.—Mr. W. H. Taylor, engineer
and surveyor.

CHURLEY'.—November 2'.ilb. For the sui.|.ly of

disinfecting lifini'l. If"' Ibc corporation. i\l r ,1. Mills.

town clerk.

LOCKERBIE. November 2!)th.- For the execution
of sewerage works, for the corporation.—IMcssrs. I).

Balfoin- \- Son. ;! Nicholas Buildings. NewcasI le-on-

Tync.

RISHAVORTH.—November 2!Hli.-For laying din.
surface-water drain, for the urban distiict council.

—

Mr. J. Eastwood, surveyor.

_
CLECKHEATON.—November 3UHi.— For altor;i-

tions and additions to public conveniences, for the
urban district council.—Tlie Sanitary Inspector.

HEMEL IIEiMrSTEAD.— November 30th. — For
works of sewerage, for tlie rural district council.—Mr.
W. H. Radford, engineer, Albion-chambers, King-
street, Nottingham.

STONE.—December 1st.— For the removal of bouse
refu.se, for the rural district council. Mr. W. W.
Wynne, clerk.

AUCKL.AND.-December 1st. For the cnn.,f ruction
of .sewage disposal works, for the rural district conn
cil.—The Surveyor.

NUNEATON.—December 2nd.—For the construction
of earthenware and cast-iron pipe sewers, and other
works, for the rural district council.—Mr. F. C. Cook,
engineer.

NAAS No. I.—December 3rd.—For the construction
of pipe drain, manlioles, and other works, for the rural
district council.—Mr. Francis Bergin, engineer, 36
Westmoreland-street, Dublin.

.HUDDERSFIELD.—December 4th.—For the con-
struction of stoneware and iron pipe sew'ers, and the
erection of a pumping and screening chamber, for the
corporation.—^fr. K. F. Campbell, borough en^rineer.

DUNMOW.—^December 8th.—For the construction
of sewerage and sewage disposal works, for the rural
district council.—Messrs. Sands & Walker, engineers,
Milton-chambers, Nottingham.

Stores.

FELLING.—November 22nd.—For the supply of

forage, macadam, Heworth freestone kerb, flags, setts,

whinstone kerb, Portland cement, shovels, brooms,
and sanitary pipes, for the urban district council.

—

Mr. Ralph Hall, clerk.

H.\RTLEPOOL.—.November 2.jtli.—For the supply
of bass brooms, iroimiougery, iron castings, smiths'
work, oils, disinfectants, Portland cement, stoneware
and fireclay pipes, and whinstones, for the corpora-
tion.—Mr. Percy Horslcy, borough engineer.

NOTTINGHAM.—December 4th.—For the supply of

cement, blue lias lime, red bricks, blue bricks, timber,
earthenware pijies, iron castings, iron gullies, York-
shire flags, kerb, granite, setts, broken granite, iron-

stone slag, chippings, river gravel, coal, picks, shovels,

scoops, ironmongery, scavenging and other brushes,

disinfectants, refined tar, pitch, creosote oil, and
plumbing work, for the corporation.—j\[r. AV. J. Board,
town clerk.

Miscellaneous.
En.MONTON.- November 25tb.—For ibo supply of

British Portland cement, for the urban district

council.—The Engineer.

ISLE OF WIGHT.—November 26th.—For pumping
at tlie waterworks, for the rural district council.

—

Mr. H. lOldridgc Slrattou, clerk.

LONDON.—December 5th.—For the construction of

a tunnel under the Thames, and laying of mains at

Richmond and Twickenham, for the Metrojjolitan

Water Board.

—

Mr. A. B. Pilling, clerk, Savoy-court,

W.C.
HALIFAX.—Noxembcr I.jtli. -For supplying and

li.xiiig ])Ost and rail fencir.g, for the corporation.

—

Mr. James Lord, borough engineer.

PLYMOUTH.—December Itltli.—For lemaUing the

bowling green on the Hoe, for the corporation.—Mr.
.lames P.tton. boro<igh' engineer and surveyor.

S.\LF01!D. -No (late.—For the supply of sulphuric
acid, f<U' the gas department.—IMr. W. j\l. Woodward,
engineer. Gas Ofhces, Bloom-street.

TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.
The Editor invites the co operation o/ Suktbtob readers

with a view to makivg the information given under this
head aa complete and accurate as possible.

' Accepted. t Eecommended for acceptance.

J Provisionally accepted.

r.ASSFOUD —For making up two streets, for the rural
district council.—Jlr. Geo. W. Ilawley. surveyor :

—

T. Kmart, Nottingham i,'l,23u

A. Sykes. Nottingham 1,191)

J. Lewin, Netlierfleld 1.066
J. Cireenwood. Mansfield .. 981
B. Somertield. Nottiughnm 954
Ci. Belshaw, Nottinpliam 933
.V. & V. Rayiior. Nottingham" 906

JiF.PTFOliD.—For repaying with compressed ruck asphalt
tlie carriageway of High-street, for the borough council.

—

Mr. John Wutcliffe, borough surveyor:

—

Excavation. Concrete. Asphalt.
French Asphalte Company,

Limited £400 £1,520 £2,720
Limmer Asphalte Faring Com-

pany, Limited 3T3 1,546 2,800
Val de Travers Asphalte

Paving Company. Limited 373 1,660 2,800
London Asphalte Company.

Limited 373 1.,'.20 2,880
Bradshaws' Asphalte Company,

Limited — — 2,400
Fry Brothers 400 1,120 —
r>oadamant Company. Limited IJ-in. Eoadamaut, 1,920

The committee recommend :
" That the excavation and

concrete work in connection with the repaying of High-
street be performed by direct labour, under the supervision
of the borough surveyor, at an estimated cost of £1,520, and
that tlie tender of the Val de Travers Asphalte Paving
Company, Limited, to carry out the asphalt work in accord-
ance with the speeiflcatiou for the sum of £2.B00 be accepted,
and that a contract be entered into with that company
accordingly, and further that the commencement of the
works be deferred until the New Year."
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DEOITWICH.—Accepted for the erection of twelve cottages.
for the corporation. — Mr. Henry Hulse, borough
surveyor :

—

Jones Brothers & Tranter, Droitwich.

GLASTONBTJET.—For the supply and erection of pumping
machinery at sewage disposal works, for the corporation.

—

Messrs. Cotterell & Carr, Westminster and Bristol :

—

National Gas Engine Company, Ashton-under-Lyne
Crossley Brothers, Manchester
Wright & Son, Glastonbury .

.

Campbell Gas Engine Company, Halifax
Bilbie, Hobson & Co., London
Roper & Co., Street, Somerset
A. Marshall Hunt, Bristol •

i 1,030
1,026
1,010

837

HALTWHISTLE.—For laying water main, for the rural
district council.—Mr. J. E. Tarker, Newcastle-npon-Tyne :

—

I. W. Pearce & Co., Morecambe £5,621
W. Kennedy, Jarrow 4,243
P. Drummond & Son, Dumfries 4,216
Wilson & Co., Pentelain 3.906
Middleton & Hoppen, Langholm, N.B. 3,759
W. Watson. Haltwhistle* ... 3,734

HARROGATE.—For private street works, for the corpora-
tion.—Mr. C. E. Rivers, borough engineer and surveyor ;

—

C. H. Dickinson, Starbeck.—Back of Victoria Baths-road.
£206; portion of Sykes-giove, i'240.

HERTFORD.—For layiug and jointing 4,000 yils. of new
cast-iron main, from Sin. to 4 in. diameter, and for fittings
and other work in connection therewith, for the cor-
poration.—Mr. John H. Jevons, Hertford:

—

Ekins & Co., Hertford £3,655
A. T. Catley, London 3.258
G. Bell & Sons. Tottenham 3.088
C. Ball, Letchworth *

. 2,910

ILFORD.—For making irood Willow-walk, for the urban
district council.—Mr. H. Shaw, engineer and surveyor ;

—

B. Hale, Romford. £202.

ILFORD.—For the construction of sewer and manholes. fi)r

the urban district council.—Mr. H. Shaw, engineer and
surveyor :

—

H. W. Taylor, Chadwell Heath, £2,578.

KESTEVEN (Lines).—Accepted for the supply of granite,
slag. dnst. rejections an<i trravel. for the connty council.

—

Mr. W. B. Purser. Grantham :

—

2-IN. OliANlTE.

s. d. 8. d.
Groby Granite Company. Leicester . 9 9 to 12 1

t'harnwood Granite Company. Loughborough 11 5 to 12 3
Cliffe Hill Granite Company. Markfield 10 8 to 12 1

Enderby and Stouey Stanton Granite Com-
pany. Narborongh 10 7 to 11 1(J

British Macadams, Limited. London 11 9 to 12

SWG.
E. P. Davis, Ilkeston 4 11 to .; 7

Pattinson & Co.. Sleaford 3 4 to 6 n

GmVEL.
J. G. Shields, Derby 5 6 to 8 11

Lavender & Bateman, Sutton Bridge .. 5 2 to 5 11

LLANDRINDOD WELLS.—For waterworks extensions.
including ^as engine, suction gas plant, with Iiorizontal
ram pump capable of delivering 24,000 gallons iier hour.
for the urban district council.—Mr. H. Crabtree.
surveyor :

—

Hayward-Tyler cSt Co., Limited. London . il.G.W
Crossley Brothers. Manchester . 1.477
J. Evans A Sons. Wolverhampton . 1,412
Kynocli. Limited. Birmingham 1.410
Campbell Gas Engine Company, Halifax '

1.382

Teasdale Brothers. Limited, Darlington 1.38n

Buston. Proctor & Co.. Lincoln 1.333

LUDLOW.—For the erection of cemetery
taker's lodge, for the corporation.—

5

borough engineer and surveyor :

—

W. Willetts & Sous, Old Hill
W. Roe, Wolverhampton
Vaughan & Son. Hereford
G. 4 W. Edwards. Shrewsburv
Turford & Southward. Ludlow

Engineer's estimate, £1,407

W. G, Liuie.

1,510
1,491
1,394
1.349

the

.502

MALDON.—For making footpath and widening road, fi

corporation.—Mr. T. R. Swales, borough surveyor :-

J. W. Tnidgett, Colchester £66.
F. Sberling. Maldou*

Borough surveyor's estimate, £524.

NUNEATON.—For laying water main, for the coriioration —
Mr. F. C. Cook, borough engineer :

—

G. Porter, London .

.

£291
A. E. Palmer, Leicester 254
J. Brown, Nuneaton 212
G. P. Trentham. Limited. Birmingham " 190
H. C. PuUar & C... Grimsby ... 189

PENYBONT.—For work of road widening, for the rural
district council.—Mr. E. Jenkins, surveyor, Bridgend :—

G. Jones, Bridgend £91
E. Jones, junr.. Coychnrch. near Bridgend S'>

F. Raikes, Coychnrch, near Bridgend 83
J. Davies, Bryncethin 64
11. Leyshon. Bryncethin 55

PICKERING.—Accepted for the construction of i miles of
3J-in. and 3-in. water mains with valves, and service
reservoir, for tlie rural ilistrict council.—Mr. .1. K. r.irker.
Ncwcastle-on-Tyne :

—

H. C. Pullar. Grimsby—For pipe-laying
Cochrane & Co.. Middlesbrough.—For pipes.
Blakeborough & Co., Brighouse.—For valves.

Total amount, £2,885.

SOUTHGATE.—For the extensions and alterations of the
municipal offices, for the urban district council—Mr. W. M.
EUenor. clerk :

—

C. J. Newby & Brothers, Southgate. N.

WELLINGTON.—For drainage work at cemetery, for the
Joint Burial Committee. — Mr. 0. Riley, surveyor,
Wellington :

—

W. Jorrett, Prescot. Lancashire £540
G. P. Trentham. Limited, Birmingham 474
A. Pearce. Wellington. Salop 467

MEETINGS.
Secretaries and others will oblige by sendino early notice o/

dates of forthcoming meetings.

NOVEMBER.
!.—Institution of Municipal Engineers : District Meeting at

Newoastle-on-Tyne.
I.—lustitution of Civil Engineers: Second Chadwick

Lecture. 8.15 p.m.
1.—Surveyors' Institution : Mr. William G. Pearnsides, m.a.,

F.G.S., on " The Part Played by Water in Macadam
Road Construction." 8 p.m.

).—London Arterial Roads Conference : Caxton Hall, West-
minster. 10.30 a.m.

I.—Institution of Civil Engineers : Students' Visit to
Metropolitan Railway Line Widening Works and
Power Station, Neasden.

'.—Concrete Institute: Mr. Harold Cane on "Steel and
Reinforced Concrete Chimneys." 7.30 p.m.

DECEMBER.
.—Society of Engineers : Mr. Eric K. Rideal on " The

Corrosion and Rusting of Iron." Institution of
Electrical Engineers, Victoria-embankment. 7.30 p.m.

i.—Institute of Sanitary Engineers : Mr. H. Percy
Boulnois, President, on ' Reminiscences of a Sanitary
Engineer. " 8 p.m.

.-Institution of Electrical Engineers : Dr. G. Klingenberg
on " Electricity Supply in Large Cities." 8 p.m.

'.—Institution of Mechanical Engineers : Mr. Edward B.
Ellington on " Water as a Mechanical Agent " (First
Thomas Hawksley Lecture). 8 p.m.

.—Institution of Municipal and County Engineers : Metro-
politan District Meeting: Mr. Sydney G. Turner,
A8S0C.M.INST.C.B., Barrister-at-Law, on " Some Recent
Legal Decisions of Interest to Municipal Engineers."

.—Concrete Institute : Mr. Laurence Gadd on " Some
Fallacies in Testing Cement." 7.30 p.m.

.—Institution of W:iter Engineers: Winter Meeting in
London.

.—British Constitution Association : Sir William Chance
on "Building By-laws." Caxton Hall, Westminster.
8.15 p.m.

—Royal Institute of British Architects : Mr. W. A.
Forsyth, F.R.I.B.A., on " The Repair of Ancient
Buildings."

JANUARY.
.- -Institute of Sanitary Engineers : I'i'esidential Address

by Mr. John D. Watson, iw.iNST.r.r. 8 p.m.
—Surveyors' Institution : Mr. Graham Mould, Barrister-

at-Law, on " The Law of Dilapidations."
—Surveyors' Institution : Mr. George Corderoy on

"Measuring and Quantity Surveying."
—Concrete Institute : Discussion on .Joint Repi

Reinforced Concrete Practice Committee
Quantity Surveyors' Association,
Methods of Measurement for Reinforced
Work." 7.30 p.m.

rt of the
and the
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APPOINTMENTS OPEN.
OrPlrlAI, AND SIMII.AIt ADVERTISBMBNIS TlErBlVED UP TO 4.30 P.M.

ON TBUR8DATS WILL BB INSERTED IN TBB FOLLOWING DAY'S I8SDI,
but those responsible for their despatch are recommended
to arrange that they shall r-^^arU The Survbyor office by noon
on WEDNESDAYS to ensure their ir.ilusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 10',e) subject to later con-
firmation by letter.

WANTED, in Url>aii District Siu'vcvoi-'b Office,

near Matiche.^ter. a Temporary Siirvcyoi's

A.ssistaiit. for Town Planning Work. Must be a

good Siirve.yor aiirl LevrfJer, iioat and cxiicditiniis

Diaiiglitsinan. and accurate and tlioroiigldy reliablc

iii all lii.'^ work. Salary £2 5.s. per week. — .\pply.

.stating age and experience, with copies of three

recent testimonials, to Box No. 1,340, office of Tmk
Shrveyor, 21 Bride-.lane, Fleet-street, London.
E.G. (96G»

REQUIRED, in the Borough Engineer and
Sm-vcyor's Department, Southend-on-Spa, a

Building Inspector. Aitc not to exceed 45 years.

Salary at the rate of £123 per aninnn. rising liy annual
inc-renients of K5 per aniunii to a maximtnii of C16n

per annum.
Applications, on forms to he nhtained from tlic

undersicrned, to he delivered not later than 9 a.m. on
Saturday, the 2Uth inst.

Coiiies of three recent testimonials to accompany
the application.

KRNEST J. ELFORD.
Borough Engineer and Surveyor.

Borough Engineer's Office,

Clarence-road,
Southend-on-Sea.

November 17, 1913. (973)
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URBAN DISTRICT COUNCIL OF HIPPER-
HOLME.

.\SSISTANT SURVEYOR AND SANITARY
INSPECTOR.

Applications are invited for the above Appoint-

ment. Salary £90 per annum. Candidates must

have had a practical experience of the work of a

Surveyor's and Sanitary Inspector's Departments in

an Urban District, and preference will be given to

those holding the Certificate of the Royal Sanitary

Institute or other similar body.
Applications, on Forms which may be obtained

from the undersigned, to be endorsed " Assistant

Surveyor, &c.," and to be delivered not later than
mid-day on Tuesday, the 2nd day of December, 1913.

G. WHARTON THOMPSON,
Engineer and Surveyor.

Council Offices,

Hipperholme.
November 17, 1913. (967.)

THE ROAD BOARD are prepared to consider
Applications for the position of an Engineering

In.spector.

Applicants must have had practical experience

under a Municipal or County Engineer of preparing
plans, specifications, and estimates for work con-

nected with the construction and maintenance of

various types of roads, and must be competent to

design, organise and supervise the carrying out of

such work. Applicants must be prepared to work
in any part of the United Kingdom. Commencing
salary £250 per annum, and travelling expenses on
Civil Service scale. If satisfactory after twelve

months' service will be placed on the permanent
staff and will be pensionable.
Applications, in writing, stating age, previous ex-

perience, present employment, and accompanied by
copies of not more than three recent testunonials,

should be addressed to the Secretary of the Road
Board, Queen Anne's Chambers, Westminster, Lon-
don, S.W., and should reach the Board not later than
15th December, 1913. (&68)

"pOROUGH OF CHEPPING WYCOMBE.
-*-* WATER COMMITTEE.
The Committee invite applications for the post of

Engineer at the Waterworks Pumping Station. Wages,
7Jd. per hour, with a minimum of £2 5s. per week,
with 1 week's holiday which will be paid for. The
selected candidate will be required to execute running
repairs.

Further particulars may be obtained at the office

of the undersigned, to whom applications, stating age,

&c., must be delivered by November 26, 1913.

T. J. RUSHBEOOKE,
Waterworks Engineer.

77 Easton-street,

High Wycombe.
November 12, 1913. (955)

TENDERS WANTED.

DUNMOW RURAL DISTRICT.
TO CONTRACTORS.

The Dunmow Rural District Council invite Tenders
for the Sewerage and Sewage Disposal Works to be
carried out in the Parish of Great Dunmow, in the
above-named District.

The Contract will comprise the Laying of about
4J- miles of G-in. and'9-in. Stoneware and Iron Pipe
Sewers, with Manholes, &c., and the Construction
of Septic Tanks, Percolating Filters, Storm Water
Tanks, and other appurtenant Works.
Plans may be seen at the office of the Engineers,

Messrs. Sands & Walker, Milton Chambers, Not-
tingham, and copies of the Conditions, Specifica-
tion, and Quantities can be obtained of them on
deposit of £3 3s. (by cheque), which will be returned
after receipt of a bond-fide Tender (not afterwards
withdrawn), and the return by the Contractors to
the Engineers of all documents entrusted to them,
within 14 days after notice informing them a Tender
has been accepted.
The successful Contractor will be required to enter

into a bond, with approved sureties, for the due
performance of his Contract.
The Council do not bind themselves to accept the

lowest or any Tender. They will reject the Tender
of any jjerson who is known to have canvassed any
member or officer of the Council, or the Engineers,
in respect thereof.

Tenders, enclosed in sealed covers, and marked
" Tender for Sewerage Works," to be sent to the
undersigned not later than 10 a.m. on Monday, the

8th day of December, 1913.

A. E. FLOYD,
Clerk to the Council.

Dunmow, Essex.
November 14, 1913.

Note.—The Engineers will be in attendance at the
Board Room, Union Workhouse, Great Dunmow,
to meet intending Contractors on the 27th day of

November, 1913. (949)

pITY OF NOTTINGHAM.^ The Works and Ways Committee are prepared
to receive Tenders for the supply of the undermen-
tioned Stores and Materials, the Contracts to com-
mence on the 1st January next, and to terminate on
the 31st December, 1914:—

(A) Cement.
(B) Blue Lias Lime.
(C) Red Bricks.
(D) Blue Bricks.
(E) Timber.
(F) Earthenware Pipes, &c.
(G) Earthenware Pipes, &c. (Patent Joints).

(H) Iron Castings, Iron Gullies, &c.
(I) Yorkshire Flags, Kerb, &c.
(J) Granite Setts, Kerb, and Broken Granite.
(K) Ironstone Slag, Chippings, &c.
(L) River Gravel.
(M) Coal.

(N) Picks, Shovels, Scoops, &c.
(O) Ironmongery.
(P) Scavenging and other Brushes.

(Q) Disinfectants.
(R) Refined Tar.

(S) Pitch.
(T) Creosote Oil.

(U) Plumbing Work (for two years).

Forms of Tender may be obtained on applying to

Mr. Arthur Brown, m.inst.c.e.. City Engineer, Guild-
hall, Nottingham, on payment of a deposit of 5s. each,
which will be returned on receipt of a bond-fide Tender,
in accordance with the Specification, providing such
Tender is not withdrawn, and is delivered by the time
stated below.
Patterns and samples may be inspected at the East-

croft Depot, London-road, Nottingham.
The Committee will not consider any Tender except

on the authorised Form of Tender, which must be
delivered to the undersigned, in the official envelope
provided, on or before Thursday, 4th December, 1913.

The lowest or any Tender will not necessarily be
accepted, and Tenders will only be accepted from
persons who conform to the conditions as regards pay-
ing the local standard rate of wages, &c., and to the
working rules of the Nottingham District applicable
to the various trades.

(By order)
W. J. BOARD,

Town Clerk.
Guildhall, Nottingham.

November 12, 1913. (947)

THE URBAN DISTRICT COUNCIL OF
BARNES.

TO BUILDERS AND CONTRACTORS.
The above Council is prepared to receive Tenders

for tlie Erection of Buildings for Slab-making Plant
at their Refuse Destructor, Town Mead, Mortlake.
S.W.
The Drawings and Specification can be seen, and

Form of Tender obtained, on application to the Engi-
neer and Surveyor, at the Council House, to whom
Tenders, sealed and endorsed " Buildings for Slab-
making Plant," must be sent in not later than Twelve
o'clock noon on Mondav, the Sth daj' of December,
1913.

The Council will not be bound to accept the lowest
or any Tender, and no Tender will be considered
except on the prescribed form.

(By order)

G. BRUCE TOMES, assoc.m.inst.c.e..

Surveyor to the Council.

The Council House,
High-street, Mortlake, S.W. (975)
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w ILTS COUNTY COUNCIL.

MAIN ROADS UXDER DIRECT MAXAGEMENT.

ROAD .METAL.
The Roads and Bridges Committee of the Co\uity

Council invite Tenders from Quarry Proprietors, Stone
Merchants and others for supply of Road Metal for a

period of one year commencing 1st day of April next.

and for Ihiee years ending March 31st, 1917.

The material required will consist of Tarred Mac-
adam, Granites, Basalts, Flints, Limestones, Gravel,

&c., particulars of which are set out in Specification.

Schedules of approximate quantities and Forms of

Tender to be obtained from the County Surveyor,
Trowbridge. The bulk of the material will be required

to be delivered at Railway Stations or Wharves, ex-

cept in the case of local material.
Sealed Tenders, to be addressed to the Clerk of the

County Council, "County OfTices, Trowbridge, and must
be delivered on or before the 15tli day of December,
1913.

All Tenders to be endorsed "Tenders for Road
MetaL"
No pledge is given that the lowest or any Tender

will necessarily be accepted.

(By order)

J. GEORGE POWELL,
County Surveyor.

County Surveyor's Office,

Trowbridge.
November 18, 1913. (OVl)

wILTS COUNTY COUNCIL.

MAIN ROADS UNDER DIRECT MANAGEMENT.

STEAM ROLLING.
The Roads and Bridges Committee of the County

Council invite Tenders for Steam Rolling on 316 miles
of Main Road, for a period of ore year commencing

on the 1st day of April next, or for 3 years ending
March 31st, 1917.

Specifications, Schedules of Approximate Quantities
and Form of Tender can, on application, be obtained
from the County Surveyor.
Sealed Tenders, addressed to the Clerk of the

County Council, and endorsed " Tender for Steam
Rolling," must be delivered on or before the loth day
of December, 1913.

No idedge is given that the lowest or any Tender
will necessarily be accepted.

(By order)

J. GEORGE POWELL,
County .Surveyor.

County Surveyor's Office,

Trowbridge.
November 18, 1913. (970)

"WILTS COUNTY COUNCIL.

MAIN ROADS UNDER DIRECT MANAGEMENT.

TOOLS FOR ROADWORK.
The Roads and Bridges Committee of the County

Council invite Tenders for Tools for work on 316 miles
of Main Road, for a period of one year commencing
on the 1st day of April next, and for three years end-
ing March 31st, 1917.

Specification and Form of Tender can, on applica-
tion, be obtained from the County Surveyor.
Sealed Tenders, addressed to the Clerk of tlie

County Council, and endorsed " Tenders for Tools,"
must be delivered on or before the 15th day of

December, 1913.

No pledge is given that the lowest or any Tender
will necessarily be accepted.

,

(By order)

J. GEORGE POWELL,
County Surveyor

County Surveyor's Office,

Trowbridge.
November IS. 1913. (972)

RANSOME
. CONTINUOUS

FILTERS
FOR

MUNICIPAL
INDUSTRIAL

AND DOMESTIC
SUPPLIES

:: 'WRITE FOR EOOKLET No. 130 ::

TO

RANSOME-vcrMEHR MACHINERY CO.
— LIMITED —

509 BRUNSWICK HOUSE.
'WESTMINSTER. S.W.

Telephone :

2188 Victoria.
Telegrams :

[nehrlco, London.
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GIOSPOET AND ALVERSTOKE URBAN
r DISTRICT COUNCIL.
The Council are prepared to receive Tenders for

the Supply and Fixing complete of a New Steel

Steam Main, including all necessary Valves, &c., at

their Air-compressing Station, Westfield, Gosport.

A copy of the Specification, Plans, and Form of

Tender may be obtained from the Surveyor to the

Council, on receipt of a cheque for One Guinea (re-

turnable). Tenders, addressed to the Clerk to the

Council, and endorsed " Tender for New Steam

Main," to be delivered at the Council Offices not

later than 10 a.m. on 2nd December, 1913.

H. FROST,
Engineer and Surveyor to the Council.

Gosport.
November, 1913. . (969)

n LAENAVON URBAN DISTRICT COUNCIL.
-*-* BLAENAVON WATERWORKS.
The above-named Council is prepared to receive

Tenders for the following Works, which are included

in one Contract:—
(a) The Enlargement of existing No. 3 Reservoir,

and the execution of certain Repairs to the Eastern

Bank thereof.

(\:>) The Construction of a Storage Reservoir having

a capacity of 3J million gallons, and adjoining No. 3

Reservoir.

(c) The Construction of Two Sand Filters, with

Sand Yard and a covered Service Reservoir, having

a capacity of half a million gallons, near the site

of No. 2 Reservoir.

(d) Fencing the Sites, and Constructing Approach
Roads to the New Reservoirs.

(e) Providing and Laying new Stoneware and
Cast-iron Intercepting Drains and Conduits, and
New Cast-iron Trunk Mains from the New Service

Reservoir into the Town of Blaenavon.

(f) The Provision of Meters, Valves, Fittings, and
Appliances, and the Execution of all Appurtenant
and Minor Works in connection with the foregoing

Works.
Drawings, Specification, and Form of Contract are

depo.~ited at the Office oi the Surveyor to the

Council at Blaenavon, and may be inspected by
appointment with the Surveyor, Mr. E. W. Edwards,
after the 17th instant.

Bills of Quantities and Forms of Tender may be
obtained upon deposit of £5 with the Clerk of the
Council, such deposit being returnable upon receipt

of a bond-fide Tender.
Sealed Tenders, upon the Forms provided, accom-

panied by fully priced Bills of Quantities, must be
delivered to Mr. Illtyd G. Gwyn Thomas, Clerk of the
Urban District Council, Blaenavon, on or before the

Sixteenth day of December, 1913.

The Council reserve the right to accept or reject

the lowest or any Tender.

(By order)

GOMER S. MORGAN,
Engineer.

23 Gelliwastad-road,
Pontypridd.

November 11,. 1913. (948)

WO il B W E L L URBAN DISTRICT
COUNCIL.

ROAD MATERIALS, &c.

Tlie Council invite Tenders for the Supply, during
the twelve months ending December 31st, 1914, of the
following Materials—viz. : 800 tons Granite, 200 tons
Whinstone, 500 tons Blue Rock Limestone, 1,000 tons
Tarred Dross, 1,200 tons Lump Slag and Rejections,
300 tons Basalt, 150 tons Dross Chippings, 50 tons
Limestone Asphalt, 40 tons English Cement, and
various quantities of Setts, Kerbing, Channelling,
Flags, and Stoneware Pipes.

Further particulars and Forms of Tender may be
obtained from Mr. W. Quest, Survevor to the Council,
Town Hall, Wombwell.
Tenders must he delivered to the undersigned,

.sealed, and marked " Tender for Road Materials, &c.,"
not later than Mondaj-, the 1st day of December, 1913.

PERCY MILNES WALKER (Solicitor),

Clerk to the Council.

Town Hall. Wombwell.
November 20, 1913. (974)

THE 20th CENTURY PAVING.

CHEAP. DUSTLESS. DURABLE.

LITHOMAC
ASPHALTE MACADAM

LAia IN SITU.

THE BEST PAVING MATERIAL FOR COUNTY ROADS
— AND FOR —

ROADS BEARING FAST AND HEAVY MOTOR TRAFFIC.

THE LIMMER ASPHALTE PAVING GO., LTD,

Chief Office : CAXTON HOUSE, WESTMINSTER, S.W.

Telegrams : "LIMMER. LONDON.'' Telephone : GERRARD 9620 (2 lines
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Minutes of Proceedings.

The Part Played

by Water in

Macadam Roads.

A very interesting paper on
this subject was read at the Sur-

Vivoi's' Institution on Monday
last by Prof. W. G. Feamsides,

II. A., F.G.s. The paper, together with the reixirt

of the discussion which followed, yfill be found in

another part of this issue. Prof. Fearnsides has

not attempted to deal with the whole of the sub-

ject, but has concentrated his attention on some
of the effects of water upon the road, and more
particularly upon the part which it plays in the

crust itself, or, rather, the two parts whicla it plays

—as a binder and as a disintegrator. It is true

that a small proportion of the paper is devoted to

a consideration of the ground formations on which
roads are built, but the author has not much to

say on this subject, and soon returns to the road

crust. Mr. Fearnsides' paper is more important
and more useful than might be suppcs3d from a

hasty perusal ; it needs study, and it will repay

study. The following remarks are mainly directed

to points on which we find oui-selves not in agree-

ment with the author of the paper, or with regard

to which his observations seem to be likely to lead

to erroneous conclusions. In drawing attention, for

instance, to the action of water upon various kinds

of rocks, he points out the disadvantages without

noting the advantages of the various effects which

the water has upon the materials in question. For

instance, the effect of water in dissolving the

felspar of certain stones is of advantage in so fai"

as it tends to make the stones repeatedly bind to-

gether after climatic and traffic disturbances, and

at the same time it keeps the surface rough, while

stopping short of disintegration of the mass of the

stone within the period of its Hie- as measured by

direct wear. Even ultimate disint€gra.tion may be

not too high a price to pay for a road which keeps

on consolidating under the traffic, and maintains

a surface presenting good foot and wheel hold. If

paving stones did not decay unequally over their

surfaces they would become intolerably slippery.

Then, again, as regards the effect of water on rocks

containing iron in the ferrous state, this is most

valuable on account of the binding property which

the stone develops. Iron rust is a very good bind-

ing material, as witness the process of "rusting in."

In actual fact the teridency to further solution is

not an appreciable setback to the valuable service

performed by the water in assisting the oxidation

of the ferrous salts, whether in whinstone or in

sandstone. Similarly, as regards limestone road

crusts, the loss by the actual carrying away of

material in solution may be appreciable without

being a serious matter, in view of the fairly rapid

rate of wear under traffic and the usually low price

of the stone. ^Yhat is of importaroe is the effect

of the water in forming a solution of bicarbonate

of lime out of the carbonate, and, to a certain ex-

tent, redcpositing the material, as carbonate, in

the lower strata of the crust. In most cases, pro-

bably, the action is not so much that of a passage

of large quantities of water—which might be a

serious disadvantage- -but rather that the road

crust becomes thoroughly wet, and in that state

is hardly pei-vious, the crust containing scarcely

any voids, and the wat«r content being little more
than that in the stone itself. When the weather
becomes dry and the water dries off, the bicarbonate
is redeposited as carbonate, and this action, re-

peated many times during the year, tends to keep
the crvist as a homogeneous mass, or, at least, pro-

vides a sufficient amount of actual binding material
to prevent the stones from being shaken loose under
traffic. As regards the effects of chemical action

upon the foundation course or bottoming of the
road, we are unable to agree with Prof. Fearnsides'

view that " chemical solution is the process which
counts." In actual practice the solution of

bottoming stones by water is seldom a verj serious

matter. Many kinds of stones when buried in

soil develop a skin of relatively stable materials,

after which solution proceeds very slowly. It is

desirable in some cases to use large stones, but
this is iisually done for other reasons. Prof. Fearn-
sides' view may. however, be regarded as sound
with respect to the employment of certain kinds
of stone of relatively small gauge, and under un-
favourable conditions as regards decay in tbe
presence of water. His contentions as to the effect

of water on slags were adequately dealt with in

the discussion which followed the reading of the
paper, and we need only emphasise the point that

there are slags and slags, and remind those of our
readers who have had little to do with the materials

that some of the slags which were considerably used

in the past were unsuitable for road work, either

because they were very glassy and brittle, or on
account of the presence, in undesirable proportion,

of certain sulphur compounds.

Some Points as

Regards Water in

the Road Crust.

In dealing with the actioii of

water on road crusts generally.

Prof. Fearnsides has not dis-

tinguished between those cases

in which drainage of the crust is good so long as

it is effective as a means of preventing the water

from remaining too long in the crust, and those

other cases in which the passage of a large quantity

of water through the crust should not be tolerated

on account of the unfavourable results of chemical

action. Put in its simplest terms the point is that

stones which tend to dissolve owing to the action

of water are usually coiToded in proportion to

the quantity of water passing over them as

well as in proportion to the time of contact,

this being, of course, not applicable to the

ease of direct hydration by the water itself.

If, therefore, the stones in question, whether they

hi those of the crust or those of the bottoming, are

buried in a material such as clay, the amount of

water which would come in contact with them in

a given time will be small in proportion to tbe

amount which would come in contact with loose

stones in the same place ; and this is true whether

the clayey matter be derived from the road bed or

from attrition of the crust. The author's treat-

ment of the subject of dampness of the road crust

is intelligent and informing ; but it is disappointing
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in that he fails to recognise many of the factors

which come into play in this matter. Referring to

stone dust, he says that it has no strength when
dry nor when fully wetted, but that " in the inter-

mediate damp stages the strength is considerable

and characteristic," and, further on, " the import-

ance, therefore, of maintaining the quantity of

water in a road at a proportion not far diflPerent

from that requii'ed for the condition of maximum
strength is considei'able." His remai-ks on the

subject will well repay attention, but he has not
dealt with the subject as a whole, nor does he seem
to have considered how the proportion of water in

a road crust can best be maintained as near as pos-

sible to the '' optimum " in drought-s. The passages

relating to potholes are of considei-able interest,

and contain useful suggestions, but in practice the

"Uniform and complete sub-drainage," though it

might prevent the formation of potholes in the wet,

might fail to prevent them from being formed in

the djy. At the same time, the principle that the

material in the line of the main wheel tracks should
vain' as little as possible in a given stretch of road
is of much importance, and Prof. Fearnsides' treat-

ment of the subject is a good argument against

the cross drainage of roads which, when intended
as a means of dii-ectly draining the crust, is usually

an exceedingly vicious practice. The paper con-

tains a great many vei-y suggestive passages relating

to the behaviour of water itself, and of water in

contact with other materials, and quite apart from
its practical aspect, or immediately practical aspect,

it must be considered as a useful contribution to

the study of the nature and proj>erties of the mate-
rials of which all but a small propoi-tion of the
roads of the world are made.

Engineering

Features

of Croydon Relief

Road.

An outline of the financial

features of the scheme for the
construction of a relief road
at Croydon was given in our
account of the first part of the

proceedings a.t the Local Government Board in-

quiry which was held some months ago (The Sur-
veyor, May 23rd, p. 812), and on p. 832 (May 30th)

we attempted to put briefly, and without comment,
the grounds on which the scheme is supported, and
the main objections raised by the opponents of the
project. In round figures the amount of the esti-

mate was £55,500, towards which the Road Board
had promised £30,000. In view of certain aspects

of the scheme, the Road Board indicated later that

a further sum of £16,000 would be forthcoming,
making the total £71,500, and the Road Board's
conti'ibution £46,000. The matter which is siih

jiulice is whether Croydon may spend about
£20,000 on these works; but the position is an
unusual one, because this expenditure woiild be a
part of a work costing more than three and a-half

times that sum. Should the Local Government
Board decline to sanction the expenditure of

Croydon's £20,000 in the way proposed, it is pos-

sibly within the powers of that bodv to indicate

that sanction would be given to a contribution of

such sum if the responsibility for the road were
undertaken by the Road Board. It is to be hoped
that in any case an opportunity will soon be

afforded for the establishment of some definite rule

regarding the position of the Local Government
Board and that of the Road Board in cases of this

kind. No opinion is hei^e expressed as to whether
the work at Croydon should or should not be
carried out by the local authority. Looking at the
matter generally, however, we may point to a con-

sideration raised by Mr. Reginald Ryves in our
issue of May 30th (p. 830)—namely, that it is

desirable that the future as -well as the present

character of a by-pass road .should be decided before

it is made, and that, if necessary, the functions of

the road should be limited. The engineer responsible

for the scheme would then know what he was
designing, which is by no means the ca'^e when the

future character of the road is indeterminate, and

Mr. Ryves has, therefore, I'aised a point wliich

seems to be of first importance, whether it be

regarded from the administrati\'e, the financial or

the engineering point of view.

Apart from their bearing ujjon the financial and
administrative features of the scheme, the physical

and engineering features are of interest in them-
selves, and we have, accordingly, prepared a brief

description of the project from this point of view.

We have made use of the material in the interest-

ing i-eport of the borough road surveyor, Mr. E. F.

Morgan, and have reprotluced some portions of the

scale plans accompanying the report. We. have
also made a careful pei-sonal study of the route,

and especially of the junctions with the present

main road. Though the scheme is now under
consideration by the Local Government Board, we
may be permitted to express the hops that this very
interesting piece of work will be carried out.

Main Roads

Greater London.

The conference on the subject

of arterial road communication
in Greater London held at

Caxton Hall, Westminster, on
Tuesday, and reported on another page of this

issue, was of such a nature that it maj' be expected
to mark a definite stage in the attempt to grapple
with the important and difficult problems iiivolved.

Mr. John Burns' opening address was eminently
suited to the occasion, for the President of the
Local Government Board succeeded in creating in

a single speech both a common-sense picture of the
problem and an atmosphere through which that
picture should be viewed if we are to do justice to

our ideals of citizenshijj. As to the picture itself,

we see in one part of it the 75,000 houses and the
300.000 acres of land, i-epresenting six years of

change from rural or semi-rural conditions to those
of a definitely urban charactei- ; elsewhere we note
that thirty-eight out of the eighty local authorities
of Greater London are pixtting forward town plan-
ning schemes, and our attention is drawn to the
Local Government Board's attitude with regard to

modifications of the by-laws. As to the atmosphere
through which the picture is to be viewed, we are
urged to emulate the exaimple of Binningham, and
to make London "the flower of cities"; we are
asked, and none too soon, not to put forward " pet
schemes," and we are reminded, in a happy phrase,

that " there are signs that popular taste, executive
desire and administrative necessity are all trending
towards a greater grip of the roads and town plan-
ning problem."
As regards the sp'^cific question of how the nature

and alignment of proposed roads are to be deter-

mined, the procedui'e suggested by Mr. Burns would
not, it may be suggested, meet the actual require-

ments. That procedure would be satisfactory' if it

were a matter of adjusting the meeting places of

existing roads, or of roads the nature and align-

ment of which, in the different areas, were already

decided. This is not, however, the problem as it

stands. It is necessai-y even in cases of improve-
ment, and still more when new roads are to be
made, to look at the road as a whole from the place

where it develops from the central network to the

spot, often far afield, where we can no longer recog-

nise it as a main artery of the Metropolis, and nmst
regard it as a rural or suburban main road, or as

having disappeared in the rural road system. In
some cases the problem falJs short of this, but the

piinciple is the same even when the road is not
' arterial" in the sense of leading to the heart of

London traffic, but has the chnracter of a road of

communication between populous area? in the outer

part of Greater London.

The Superior ^^^^ ^^'^ "' accord, then, with

Autfiority. ^^* opinion expressed by Sir

Aston Webb, Sir Alexander

Stenning, and othei-s who took part in the confer-

ence—namely, that some superior authority should
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make the fiual decision in such matters. In view
of tlie great importance ol' the interests involved,

and the need for a decision unbiassed by a sense

of special obligations with respect to jJai'ticular

methods of locomotio!i, it is undesirable that the
London County Council should in any sense play
the part of an overlord in relation to schemes in

whicii the local authorities of the Metropolis arc

concerned, and it may, indeed, be urged that an
authority empoweix;d to make final decisions should
be i>rovided by the Grovernment, either in the form
of a small board, or by giving tie necessary powers
to an existing department. It may further bo
suggested that it would be undesirable to place this

responsibility upon the Road Board, because the

influence of that body and its technical and admini-
strative resources should rather be exercised in

ensuring harmonious relations between the main
roads of Greater London and the highways of the

country beyond. At first sight it might seem as

though the whole matter could best be dealt with
by a single authority, but we believe that the

sounder view is that the authority which decides

how the roads are to gii out of London should be
obliged to consider the views of another "overlord"
as to how the roads should come out of that area.

Such a function of the Road Board, it may be
pointed out, could be exercised independently of

its ordinary function as an authority contributing

to the cost of road schemes, each considered on its

merits. As regards the provision of funds, that is

a matter which demands separate consideration.

It may, however, be remarked that the develop-

ment of motor-omnibus traffic has materially

altei'ed the financial position. Great main
thoroughfares of ample width may be« used both
as main roads and as shopping and business streets,

and such thoroughfares may be created if the ex-

penditure can be justified ; but as regards the pro-

vision of artei-ial roads proper, it is not necessary

that they should in all cases be shopping streets

as well. The width needed for a main route which
will be primarily and chiefly an omnibus route is

much less than that necessai-y for a roacl-of-all-

work, and the motor omnibus provides, by the

petrol tax, a source of income which, after a period

of cooling down in the coft'ers of the Road Board,

may, at the discretion of that authority, be ex-

pended on the construction of new roads or the

strengthening of old ones. The motor omnibus
has, in fact, entirely altered and considerably sim-

plified the problem of main road communication in

and for some distance beyond Greater London.

If we were to bear in mind
Petrol in Sewers, that a great deal more harm

and suft'ering are caused by mere
thoughtlessness than by actual malice, we should
probably all be very much more thoughtful than
we now are. An example of an added danger which
is often unwittingly caused to a body of men who
desei'vc well of the public—namely, those who
work in the sewers— is provided by the careless

introduction of petrol into drains. Experience
has now demonstrated that when petrol mixes with
sewage matter a very inflammable and dangerous
gas is given off, and very serious explosions have
occurred either on contact with a light or even, in

some cases, spontaneously. The provisions of

sec. 17 of the Public Health Acts (Amendment)
Act, 1890, which makes it unlawful to pass into

sewers " any chemical refuse, or any waste steam,
condensing water, heated water or other liquid

above 110 deg. Fahr. , which, either alone or in

combination with the sewage, causes a nuisance or

is dangerous or injurious to health," are of doubt-
ful applicability. At the time when that Act was
passed petrol had not come into general use for

purposes of locomotion, nor was it so popular as

it is to-day as an ordinary household article. The
Leeds Corporation have been warning the petrol-

using public of the danger of disposing of their

surplus in this way, but it appears that some
general legislation is required in the interests not
<mly of the sewer men, but also of the public, whose
property is liable to suft'er serious damage.

A "Charles Jones" „We quote elsewhere from The

Memorial
JJospital of the zind instant,

an announcement which will

appeal to the sympathetic intei'^st of all municipal
and county engineers. It is to the effect that an
influential committee of Ealing public men have
decided to endeavour to secure the provision at

the Ealing hospital of a sjjecial ward for children,

estimated to cost some £1,500, and to be known
as the "Charles Jones Memorial Ward." The
project is a peculiarly happy and graceful tribute
to the memory of a man who served the district

for half a century with such exceptional skill and
devotion ; and it i.3, further, a notably encouraging
recognition of the fact that municipal engineering
has its rewards as well as its tribulations and trials.

To Mr. E. Purnell Hooley, the county siu'veyor of

Notts, we are much indebted for drawing our atten-

liiou to the Ealing projjosal, and Mr. Hooley adds
a suggestion, which, we think, will meet with
general approval, that it might be possible for a
fund to be raised for the provision, in due course,

in the new ward of a " Siu-veyors' " cot or cots.

Needless to say, our own services to this end would
be given ungrudgingly, and we hope to. refer

further to the matter when we have ascertained

in some detail what the suggestion involves.

Sewage Works
In another column will be

„ found an announcement in re-

. _ , ° gard to the foi-thcomiuff twelfth
in Conference. ° , j- j, ^ , aannual conference of the Asso-

ciation of Managers of Sewage DisiMsal Works,
which is to be held at the York Room, Holboru
Kestaui-ant, on Thursday, December 11th. On
this occasion the principal paper to be presented is

that by the president. Prof. A. Bostock Hill, m.sc,
M.D., D.P.H., the county medical officer of health for

Warwickshire, who is able to speak of "Fifty Years'
Personal Experience of Sewage Disposal." The
.-xope of such a paper is practically coincident with
the history of modern sewage disposal in this

country, and Prof. Bostock Hill may be trusted

thoroughly to interest his hearers. The other

papers to be read are by Mr. James Crabtree, B.sc,
A. I.e., on " The Non-Bacterial Population of the
Bacteria Bed," and by Mr. John Custance, who
deals with " The Desirability of Fuller Recognition
of the Sewage Works Manager." The conference

will be followed in the evening by the twelfth

annual dinner of the association.

Health Week.
As our readers know, the

movement " to focus public

attention, for one week in each
year, on matters of health in its personal and public

aspect, and to secure increased appreciation and
support in the carrying out of tme work of sanitary

authorities and health societies," has for two years

been actively fostered under the auspices of the
Agenda Club, who have started a great and good
work which has by now made its influence felt far

beyond the confines of the country. We under-
stand that the ever-entei-prising Royal Sanitary
Institute will undertake its future organisation,

and that with this intent they are appointing for

1914 a General Committee, which they propose to

make fully representative of those who ai-e con-

cerned with the health of the people throughout
the Empire. It is probable the firet meeting of the
committee will be convened early next month, and
we take this eai'ly opportunity of expressing the
hope that it will command the loyal and widespread
support of which its Ijeneficent possibilities are

worthy.
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The Part Played by Water in Macadam Road
Construction/

By W. G. FEARNSIDES, m.a., f.g.s., Fellow of Sidney Sussex College, Cambridge
Sorby Professor of Greology in tlie University of Sheffield.

and

Geologists and makers of roads have long found

common interests in the study of stones, both as road

metal and in the bed rock on which the roads are

built. To-night I wish to direct attention to the

special part played by water as an essential con-

stituent of all road constructions, and as the agent

which, present in excess, is most generally lesponsible

for their automatic disintegration and decay.

Water, strangely useful and commonplace in many
of its properties, is in others strangely unusual and
peculiar, and after all these years of progress remains

in many essentials an enigma to the scientist. To

the chemist the most striking property of water is its

power to dissolve a little of almost everything, and

that with many substances it combines to form

hydrates. To the physicist perhaps the most remark-

able properties are the high boiling point, the vast

change of density when water evaporates, and, related

to this, the great skin strength or surface energy

possessed by liquid water. Other important proper-

ties are the high values of the latent heat constants

both between ice and water and for water which is

evaporated. The circumstance that water expands by
one-eleventh of its volume when it becomes ice is

almost unique, and, coupled with the other circum-

stance that the solidification temperature of water

lies within the normal range of diurnal or seasonal

variations of atmospheric temperature, leads to those

phenomena which collectively we describe as frost.

Let us consider these properties of water from the

point of view of the water in roads. Water left to

itself will, in time, dissolve a little of almost any

load material. Natural waters have at one time fallen

as rain, and in their passage through the atmosphere

have taken up carbonic acid and oxygen from the air.

Water as a solvent cleans the surfaces of the mineral

particles which aggregated form the road stones, and

brings the carbonated and oxygenated water into

cheuiical contact with the bare surface. If all the

mineral particles of the stones are of such composition

that none of them react with the aerated waters all

is well, and neither rain nor water carts can work
chemical damage to the road. Usually this is not the

case, and, except in the case of flints and, perhaps,

some quartzites, there is reaction between atmo-

spheric waters and some or other of the mineral con-

stituents of the road stone, which in time leads to

tlie disintegration of the stone.

Any rock which contains felspar—and the best road

stones, granites, syenites, diorites, basalts and the

like consist largely of felspar—will have the felspar

gradually attacked, and the less silicious the felspar

the more soluble does it prove. Any rock which con-

tains a mineral rich in iron in the unoxidised—that

is, in the ferrous—state will have that mineral rusted

as well as partially dissolved. Any rock which has

a mineral rich in lime will have that lime mineral

transformed to calcium carbonate, which, in continua-

tion of the same process, will surely be dissolved.

.A.ny sulphide mineral will in time be in part oxidised

to sulphate with the production of some free sulphuric

acid, a substance which may be trusted to disturb

the equilibrium of its surroundings, and greatly to

further the disintegrating process.

The rate at which stones, in a road crust suffer

CHEMICAL DISINTEGRATION

is not, in general, great as compared with the rate

of mechanical abrasion by traffic; but in the under

or foundation layer, where "out of sight is out of

mind," and the stones are left to stew in water—some-
times percolating, sometimes stagnant—for whole

seasons together, chemical solution is the process

which counts. On ordinary road stones solvent action

is most destructive and rapid when it attacks car-

bonate of lime present as a cement holding other and

less soluble mineral grains together. The hard cement
stones of the lias and the oolite clay districts of the

south-eastern Midlands often go to pieces from this

cause. Corallian calcareous grits of Yorkshire and
Dorset, upper and lower greensand of Devonshire and

* Paper read at a meeting of the Surveyors' Institution

held on Monday last.

the Weald, and even the famous Kentish rug in its

less compact condition, should be protected from the
solvent action of water, and when buried are never
free from suspicion. Bastard limestones, much used
for second-class roads in the Pennine district, as well
as in parts of Devonsliire, Shropshire and North
Wales, also suffer solution changes, but with the in-
crease in the percentage of lime carbonate the dis-
solving waters become saturated at the surface of the
stones, and the danger of actual disintegration by
partial solution is reduced.
Igneous rocks, when compact and fresh, are attacked

so slowly that through the space of one man's life

they may be considered as immune. If already porous
and partly weathered in the quarry they generally
contain some carbonate of lime, and may quickly go
to pieces when subjected to continuous soaking within
the road. In certain regions, such as the English
Lake District, the Breidden District, the mountain
district of North Wales (including a certain section

—

now proverbial—of the Holyhead road), it often
happens that this type of altered igneous rock is the
only rock which the casual labourer has skill enough
to quarry, and though excellent material is available
at no great distance, these, and these only, are used
upon the roads.

Of all road materials now in common use those
that are most rapidly affected by the solvent action
of water are the slags. Slags upon a road crust can
be observed, , and though after every shower the
characteristic aroma of their reaction with water can
be smelt, it is a matter for argument whether their
cheapness does not compensate for the rapidity with
which they disintegrate, whether under the action of

atmospheric water or under trafhc. Placed beneath
the crust to act as a go-between and weight distributor
from the road surface to the foundations no slag is

ever safe, and numerous are the cases known to me
where estate roads made up with slags and dressed
with satisfactory coatings of the best macadam de-
veloped crop after crop of potholes by reason of the
spasmodic and irregular, sudden or gradual, disinte-

gration of odd pieces of the slag which lie invisible
and soaking continuously in the ground waters below.
Turning now to the

PHYSICAL CHARACTERISTICS OP WATER IN A ROAD,

we will first take the property by which water wets
the solids with which it comes in contact. The primi-
tive concept of a liquid as a fluid which wets things
is widespread. Certainly the liquid water does wet

—

that is, spreads as a film over the surface of most
common solids—but it is not difficult to mention a
score of liquids which, when sprinkled upon the sur-

face of common solids, refuse to wet them, and which,
instead, curl up into globules and remain as scattered

drops upon the surface. This difference of behaviour
is due to intrinsic differences between two classes

of liquids, and the physical property which controls

it can be numerically evaluated and tabulated, and
is known under the name of " surface energy " or
" surface tension."
For a liquid to wet a solid there must be a degrada-

tion of energy when the two surface films (solid-liquid

and liquid-air) are substituted for the one surface film

(solid-air). When, on the other hand, a liquid refuses

to wet a solid, there is indication that the energy
value of the solid-liquid plus liquid-air surfaces would
he greater than the energy value of the existing single

surface film of solid air.

Glass is a solid readily wetted by water. When two
glass plates are brought close together with one or

more drops of water between, the two plates stick

together, and the force required to drag them apart

is considerable. I do not propose here to attempt the

matheuiatical analysis of the manner in which the

force which resists the parting of the plates is de-

veloped—it is discussed in Poynting and Thomson's
•Properties of Matter"—but will merely say that it

is determined by (1) the surface tension— i.e., the skin

strength of the water
; (2) the curved water-air surface,

which, by reason of its surface tension, the water in

I the narrow space between the plates develops, and
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(:V) the difference of pressure inside and outside tlie

water film which the curved skin of tlie water renders
possible and necessary. The nett result is that two
glass plates with a water film between require a force

almost equal to the pressure of tlie atmosphere (about
15 lb. to the square inch) to begin to separate them.
We may repeat this experiment, using platfs nf

mica instead of glass, and find that the force required
to drag apart the wet mica plates is slightly greater

than in the case of glass. We may pile together a

whole series of damp mica plates, and find that in

order to break the column of the mica pile we have
to employ force almost as great. In order to obtain
the maximum tensile strength of piled plates it is

essential that the plates should be flat-sided and in

parallel position. Plates with water drops between,
and kept from parallelism by a match stalk wedged
in at one edge, are not difficult to separate. To i^epa-

rate curved surfaces of glass with water drops between
requires .some expenditure of energy, but the plates

come apart quite easily.

The experiments just indicated exactiv reproilucc

the

BEH-WIOITR OF W,\TER-BOUND MATERIALS

in a road. The road materials which, bound with
water, are most strong are those which break into

pieces with flat faces, and whose constituent minerals
break with a cleavage into flat-faced grains, and are
readily wetted by water. Derbyshire limestone, for

instance, breaks into flat-sided tetrahedral pieces
which will pack, and its powder consists of the flat-

faced rhombohedra of calcite. With the right amount
of water Derbyshire limestone binds magnificently.
Our experiment was made with mica. Sorby,

Hutchins and others have proved that most clays con-
sist of minute flakes of mica. Clay makes excellent
bricks, which, when dried, are strong enough to stand
one upon another to the full height of the kilns even
before they are burnt. This strength is the strength
of the water films between neighbouring mica plates,

strength exactly analogous to the strength of water-
bound macadam.

If our experimental pile of mica plates, or our brick
dried ready for the kiln, be dropped into water, the
air which with water shares the narrow places between
the mica ilakes is displaced, and the strength of the

aggregate so diminished that the mica pile becomes
"weak as water," and the brick "falls" to muddy
clay like, but more muddy than, the clay from which
it was made.

I mention this behaviour of bricks to suggest that,

by making briquettes of crushed road stone, we can
quickly obtain an excellent indication of the binding
power of the road stone.

I have tested the strength of briquettes made from
road stones which have been collected at various
places, and have found that in general those rocks
which have the lowest .silica percentage when
briquetted .give the greatest

TENSII,E AND CRUSHING STRENOTH.

With certain rocks, such as flint,^ I liave failed to

make briquettes except with the addition of a quan-
tity of clay binder, and I have foiuid that when
powdered flint is added to clay the strength of the
briquette is that of the clay only. I have made
briquettes from fresh road .stone (Clee Hill dolerite)

freshly powdered Ijy myself, and from road scrapings
taken from a water-bound road of Clee Hill stone
which was wellnigh worn out, and I have found that
the strength of the briquette of the road scrapings is

less than one-quarter that of the freshly cru.shed rock.
T al.so tried to make Ijriquettes of road sweepings from
a tar-bound road of Clee Hill stone, and was rather
astonished to find that these sweepings failed to bind.
Now I recognise that spent tar and pitch belong to

the class of solids wdiich water does not wet, and from
the similarity of the behaviour of powdered flint I am
inclined to group raw flint with the.se as the one
common rock which water does not wet, and which,
therefore, it cannot bind.
Thus far we have considered the strength of a water-

bound aggregate as an absolute property which is

determined by the form and composition of the par-
ticles liound. As a matter of fact, with one and the
same aggregate of rock fragments mingled with
different proportions of water, the strength (that is,

the stress which the aggregate can accept without
coming asunder) varies enormously. We all recog-
nise that stone dust when dry has no strength, and
that when fully wetted to the state of mud its strength
similarly is nil. In the intermediate damp stages the
strength is considerable and charaeteristii-. We niav

conveniently express this in the form of a curve, which
liasses through the origin, rises very rapidly to a
definite n)aximum, and then falls away jifiain.

The most important characteristics of the curve are
—(I) The height of the maximum (i.e., the maxinuim
strength); (2) the di.stance from the origin (;.'•.. the
percentage of water) at which the maxinuim occurs.
Powdered mica gives a high maxinmm veiy close to
the origin; powdered quartz a low maxinunn lather
far aw.ay. This curve should be determined experi-
mentally for each road stone used in large quantity.
I should infer that rocks whose strength attains a
maximum with little water are suitable for use in
dry climates, while tho.se in which the maxinuim is

far from the origin are more suited to the damp
atmosphere and freqiient showers of the liills; and I

think that experience on the road confirms this in-
ference. Quartzite and flint roads are undoubtedly
at their best after rain or in damp weather, at which
times water-bound limestone roads become almost
impassable.

I have laboured these details of the origin of the
strength of water-bound aggregates at some length,
because, both from oliservation and from experiment,
I conclude that it is the statical strength of the road

Pcrcentase by weight of water.

cru.st that determines its resistance to wear. If tlie

passing loads distribute .stresses which can be taken
up by elastic deformation there is no grinding of

stone on stone within the road crust, and the work
done in deformation is dissipated without altering tlie

conformation of the road aggregate. At their be.st

most roads are strong enough thus to carry their
loads without serious internal wear, but who, in wet
weather, or after a frost, has not heard the " scrunch,
scrunch " of internal grinding of the stones
beneath the wheels of a wagon as it passes along n
road.* The importance therefore of maintaining the
quantity of water in a road at a proportion not far

different from that required for the condition of

maxinuim .strength is considerable. To this propoi-
tion I shall hereafter refer as the " optimum."
The subject of

POTHOLES

is elo.sely related. Potholes, I take if, are areas
where, by faulty or non-homogeneous construction of

the s'ub-crust, or by some other cause, the road crust
is maintained or remains damp for periods longer
than in the areas adjoining. Hence when, after a
wetting, the average of the road in drying passes from
a condition of weakness to a condition of coniijarativa
s-trength, the place of the pothole remains weak, and
the passing traffic continues to grind stone upon stone
within the crust at times when over the rest of the
road this type of wear has ceased.
Two years ago I came across an old road-mender

on the Cambridge-I/ondon main road at his wits' end
to cure a crop of potholes in front of the entrance
to a patron's estate. The subsoil at the [ihice is

coarse gravel, and the road has been mended several
times without remaking. It seemed to me, therefore,
that this was a case of water standing in puddles in

the sub-crust. I therefore persuaded the old man to

drive a bar or spike down to the gravel in the niidst

of each of his potholes, and pjassing the place this

summer I rejoiced to be informed, and to see for
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myself, that, though the strip of road has not yet been

redressed, the potholes are no more.

If I am right in my explanation of potholes it fol-

lows that an uniform and complete sub-crust drainage

will entirely prevent them, and that there can be no

cure for existing potholes as long as water iai the

sub-crust distributes itself irregularly. It also fol-

lows that there can be no surer method of securing

the development of potholes than to put upon a worn-

out and insufficiently scarified road a thin dressing

of new macadam. Koad surfaces, by the crushing of

the surface stones, become fairly impervious, and each

depression or rut which is covered by the new coating

is a cup to hold water longer than does the rest of the

road, and hence the over-rapid wear of the road crust

above it is assured. The distribution of sub-crust

water-pockets and their resulting potholes is a long

and complex subject, and with the comment that over-

watering in the dusty season is one of the most effec-

tive methods of keeping the water-pockets supplied

with water, I must pass to other matters.

Not only does water give strength to macadam, b\it

it is water which holds together the particles of

which the weaker of the road

" SITE-ROCKS
"

(or ground foundations on which the roads are built)

consist.

Site-rocks from the point of view of the road-maker

may be divided into three classes:—
(i) Rocks which consist of compact pieces of hard

material separated one from another by joints or

open spaces which are wide enough to allow water

to pass freely through them under gravity. These

give no trouble to the road maker, and beyond the

clearing away of irregularities and the removal of

soil, the sites wlrich they afford require no prepara-

tions for the road crust coating.

(2) Rocks without open joints, in which the con-

stituent mineral particles are fairly large and the

pores between them wide enough for water to filter

slowly through. Road sites on these foundations are

sufficiently well protected from the accumulation of

excess of water by the provision of adequate lateral

drains.

(3) Rocks fine-grained and argillaceous. These, the

clay rocks, consist in large part of minute flakes of

mica, and owe such strength as they possess to the

air-water films which bind them. These have mostly

originated as mud upon the sea bottom, but as found

in mines and deep cuttings, by reason of the pressure

of overlying strata, they have lost much of their

water and become strong. Exposed to the atmosphere
for long periods, in the soil, or kept in contact with

water, they " fall " to slime or incoherent mud, and
while they are " falling " they develop the properties

of a viscous fluid. Kept dry they retain their

strength, and some of them if laid bare in dry weather

may increase in strength. By reason of the fineness

of "their grain they are wellnigh imi>ervious to the

percolation of water, and any water which comes upon
them either is absorbed to the diminution of the

strength of the clay it wets, or, diverted by the im-

pervious surface, flows away under gravity. Though
the process of absorption is more or less slow, it is

continuous and sure, and whenever a load is borne
upon a surface of clay which is kept constantly

wetted there mu.st eventually come a collapse.

Landslips generally occur on hillsides where a clay

foundation supports more massive rock, and, becoming
wetted by trickling water, can withstand their load

no longer. Road sites of argillaceous rock must
therefore be guarded with special care from the action

of water. Lateral drains are the best preventive
against the water from outside, but the American
method of shaping clay road sites with a plough and
compacting them to a camber wath a steam roller

before making up the road at all, is one which com-
mends itself to the geologist as a means of conduct-
ing away the water which enters from above. Upon
the cambered clay surface sufficient of a coarse-

textured make-up layer must be provided to dis-

tribute the pressure of traffic over a wide base, and
to act as an open drain to the water which sipes in

through the road-crust.

Slany of the worst roads I know are along outcrops
where pervious and impervious rocks meet, and it

woidd be well if those wliose profession it is to plan
new roads could avoid such localities. Springs occur

at these places, some of them with continuous flow,

others rising intermittently as bournes only when the

level of ground water in the porous strata comes to

the surface ; and if here the road be founded upon a

clay rock which loses its strength by wetting, trouble

must ensue. In any case the access of ground water

to the road crust cannot do other than impair the

wearing power of th.e road.

Turning to the important

VARIATION IN THE PROPERTIES OF WATER,

with change of temperature, we notice first the

changes of vapour pressure. By reason of the

changes in the maximum pressure which water

vapour can sustain we have the phenomena of dew
and hoar-fro.st, and, for the matter of that, all the

phenomena which accompany and control the

humidity of the atmosphere and the precipitation of

rain. These, and the influence they exert on the

production and laying of surface dust, so force them-

selves on the notice of road makers that they are

always watched for, and as far as possible kept in

check by the surveyor's arrangements for the dis-

posal of excess, and for the supplementing of any
deficiency of water.

Before leaving this subject I wish to draw atten-

tion to the influence which the surface form of the

water has upon the temperature of saturation. This

influence has been well studied in the case of rain-

drops, but seems to have passed unnoticed in the

case of the water surfaces among the crannies of

stones, where films of water are giving strength to

clay or binding macadam together. The dew-point
for convex surfaces is lower than that for flat ones,

and, again, the dew-point for concave surfaces is

correspondingly high, rising the more in proportion
as the curvature (that is, the narrowness of the

cranny) is increased. Who has not noticed that the

large pebbles on a beach dry more quickly than does

the sand ? Who does not know that a sandy soil

remains damp less long than a field of claj' ? It is

all a matter of curvature of the water surfaces. For
the same reason a new-coated road, in which all

the surface particles are still large, remains un-
affected by dew or incipient fog long after an old

and well-trafficked road has been reduced to a con-

dition ideal for a skid.

Flint, as we have already seen, behaves as a mate-
rial wliich water does not wet, and between flint frag-

ments the water stands in globules. Flint roads,

therefore, do not become slimy under the action of

dew, and, despite its excellence as a " puncture mix-
ture," there is no more eflicient material than flint

grit for sprinkling on wet and dirty roads to reduce
the slipperiness.

There remains also the important question of

STJB-CRTJST DEW,

which " droppeth " not " as the gentle rain from
heaven," but rises or transpires from " the waters
under the earth " whenever the outside atmospheric
temperature falls below that of the rocks within. Like
normal dew, when it arrives at the cooled surface, it

precipitates itself upon the water fUms, and, increas-

ing the proportion of the water beyond the optimum,
reduces and perhaps altogether destroys the strength

of the road crust. Each autumn we see water-bound
roads which have been strong all the summer going

to pieces from this cause; they seem as if they will

never dry. Roads dry and good before a frost are

notably wet and unpleasant when the thaw comes,

and this whether or not rain has fallen in the interval.

Tar-painted and other roads with waterproofed sur-

faces are just as bad as unpainted ones with respect

to this, and, indeed, the overwetting of well-drained

water-ljound roads after a frost is only rendered pos-

sible by the sealing of the outward ends of the air

passage by ice, a sealing which by design is already

accomplished in the process of waterproof painting.

As to means of preventing the ravages of sub-crust

dew, I have nothing to suggest ; but just in proportion

as the source of the warm underground water is easy

or diflficult of access, so is the process of surface con-

densation immediate or delayed.

Efficient sub-crust drainage is therefore important,

not only for keeping up the general strength of the

road crust, but also because it delays the arrival of

the winter's damp, and so secures that the proportion

of days when the road's optimum strength is reduced

is kept as low as possible.

THB PHENOMENA OF FROST

are well recognised. Frost swells the water which is

contained in narrow places, and whether the narrow

places are cracks within the stones or crannies m
which the water is at work binding the stones together
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the water must expand, and the cracks ninst open.
In well-drained roads in wliich the water content does
not far exceed the optimum, there is generally ample
room for the ice to expand between the stones.

Where, however, by the choking of the sub-crust

drainage, or by continued condensation of sub-crust

dew, the air spaces in the road are more completely
filled with water, the frozen crust has to expand, and
expanding detaches itself from the rest of the road,

and rises as the cavernous blisters which we know so

well. Then comes the thaw, and the bursting, disin-

tegrating and disarranging work done by frost becomes
evident; but much of the winter damage ascribed to

frost is really the work of sub-crust dew, and can be

minimised by the provision of a proper porous make-
up layer in which water does not accumulate.
The discovery of Macadam was that road stones so

broken that they would pack are held together by
films of water. Makers of modern roads follow Mac-
adam in preparing road metal aggregates by breaking
stones to a more or less uniform mesh, but with the

coming of motor traffic and its attendant dust they

have had to find binders stronger than water, in

order to hold their stones together imder the increased

stress of traffic. Except for raw flint, the road mate-
rials known to Macadam were all substances which
wfiter wets with avidity, but in these modern days
this is altered, and material.^; which water cannot bind
have now to be reckoned with upon our roads.

When carbonaceous binders are new laid they are

viscous and resilient, and yield under stress without
breaking ; but when, with lapse of time, by differential

evaporation of the tempering oil they become hard,

they break under the hoof or wheel, and make a mud,
or rather an emulsion, which is devoid of strength.

When looked at with a lens, spent tar or pitch which
has been scraped from a wet road and laid on blotting

paper, shows the water curled up as globules between
the pitchy splinters, and without raising the tem-

perature all my attempts to make it into briquettes

have resulted in failure. Water will not bind it, and
if a proportion of it be mingled with powdered road

stone the strength of the water-bound mixture is

diminished as the proportion of the powdered pitch

increases. Users of cars have learned to respect the

iniquities of the churned-up mud which in certain

places accumulates on tar-painted or pitch-bound

roads. Mud rich in animal or vegetable refuse has
similar characters.

There is also another side to this question, and this

involves the success or otherwise of these carbona-

ceous binders. Water does not wet the binder, but
water does wet the stones, and if water has spread

itself as a film over the surface of the stone the

carbonaceous binder cannot " wet " the water, and
therefore cannot get into contact with the stone. Even
if by drying the water has Ijeen removed from the

stone surface, it is likely to remain in the narrow
cracks and capillaries, and when the carbonaceous
binder spreads over and adheres to the general sur-

face it fails to make contact with the damper spots,

and its hold upon the stone is incomplete.

I have watched with interest

THE ROAD board's TRIALS

along the Eltham-Sidcup road and elsewhere, and
have visited the trial strips at a good many stages

of their history, and have studied the interim reports.

Were I to make a special report of my own I should
say that the success of each individual strip has de-

pended, and depended only, upon the hold which the

binder has maintained upon the stones. Some of the
strips are most certainly worn out, but in every case

it has been the binding which has ceased to hold the
stones, and not the stones which have collapsed

within the binder. In the.se trials, and, indeed, el.se-

wliere, the patent '" Tarmac," made up of furnace
slag (a road stone which, as a geologist, I could never
I)lace higher than third class), takes a high place, and
I opine that the chief reason for its success is to be
found in the circumstance that the slag, cooled
directly from the state of fusion, ctin never have had
any water spread or condensed upon its surface.
Other successful aggregates are those in which tlie
stones have been heated above the boiling point of
water before they are mixed with the binder. By this
heating the stones must of necessity be made dry, and
hence, if the binder will spread upon them, a siicces.s-
tiil junction is assured. Next best are the processes
by which boiling tar, pitch or bitumen is mingled
with cold stones, but the removal of water by this
means is never complete, and the method, as a rule,
is not quite satisfactory.
The formula adopted by the British Cork Asphalt

Company interests me. It excludes a certain quan-
tity of Portland cement, and I was anxious to know
wliy. It occurred to me that cement is an excellent
deliydrating or drying agent, so I tried some experi-
ments which lead me to believe that cement sprinkled
over the surface of damp stones licks up the water,
and makes it possible for tar or asphalt to spread
over and make firm contact with the stones. About
a year ago I wrote to one in authority suggesting that
this method of chemical drying ought to be tried, but
was given to understand that the cost would be pro-
hibitive. Personally, I think otherwise, and am con-
vinced that if those whose business it is to make tar
or pitch macadam will dry their stones by mixing with
them a little quicklime before the carbonaceous l)inder
is added, the increased efficiency of contact between
stones, the binder will more than repay the increa.se
of cost. And now for

CONCLUSIONS.

(1) The chemical action of water upon materials in
roads is small as compared with the rate of mechani-
cal wear, but care should be exercised in choosing
materials which are to be buried in road foundations.
Furnace slag for this purpose is not above suspicion.

(2) The power of water to bind is an effect of sur-
face tension, and for maximum strength and efficiency
it is important that the proportion of water should
be kept at the optimum

;

" as dry as it can be drained "

is the first approximation to the optimum for most
water-bound road materials. Potholes grow by the
wear of traffic at those places where by local water-
pockets the proportion of water is kept above the
optimum.

(3) Certain site-rocks, the argillaceous or clay rocks,
owe their strength to water binding, and are subject
to the same conditions of optimum water content.
The importance of cambering and draining the site
is, therefore, equal to that of arranging the configura-
tion of the road surface.

(4) The effects of dew, more especially the dew which
distils from below, are noteworthy, and in this, as in
the question of the strength of the road, the import-
ance of complete sub-crust drainage is to be em-
phasised.

(5) Water among solids which it does not wet acts
as an insulator, and in the making of tar, pitch,
asphalt or bitumen macadam should be rigorously
eliminated before stones and binder are brought to-
gether. The feasibility of chemical drying by adding
to the partially dried stones a suitable proportion of
quicklime or unslaked cement is suggested.
Summarily it is concluded that for each and every

road aggregate there is a characteristic optimum pro-
portion of water, which, for efficient service of road
user, the road maker cannot afford to disregard.

DISCUSSION OF PROF. FEARN3IDES' PAPER.

Mr. W. Edward WooUey, the president, occupied
the chair at the meeting of tlie Surveyors' Institution
at which the foregoing paper was read on Monday
evening. Sir George Gibb, chairman of the Road
Board, was among those present, other representatives
of the board being Colonel R. E. Crompton, Messrs.
H. Percy Boulnois, J. S. Killick and H. R. Watling,
and the company also including Messrs. E. Purnell
Hooley, county surveyor of Notts, J. Willmot, county
surveyor of Warwickshire, and R. J. Thomas, county
surveyor of Bucks.
Mr. J. Willmot, county surveyor, Warwickshire, in

proposing a vote of thanks to Prof. Fearnsides, said

the subject of water as a binder for roads was one
which surveyors had had to deal with for many years.

and its importance had always been recognised. Of
course, it was admitted to-day that in order to get
better roads they had to discard its use, and as time
went on it would be employed less and less until
in the end water binding would be discontinued alto-
gether on the trunk roads. But for many years to
come water-bound methods, for reasons of economy,
would prevail on many thousands of miles of roads,
and it was desirable, therefore, that they should know
as much as possible with regard to the system. He
was unable to follow Prof. Fearnsides in a great deal
of what he had put before them; but he thought they
would be with him in his views as to the value of

a limited use of water as a binder, and the desirability
of avoiding any excessive use of it. Unfortunatelv,
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what, was theoretically correct could not always be

carried out in actual working, as they were so de-

pendent on climatic conditions. They had been
told that what they ought to aim at was a correct

proportion of water in their roads. He only wished
they could do it. He thought Prof. Fearnsides had
been hardly kind to slag. He would not say much
about that, however, because he saw they had witli

them Mr. Purnell Hooley, who, he believed, was
brought up on slag—(laughter)—and was an authority

on it, and he hoped that before they separated they

would have his opinion on the matter ; but he was
unable to agree with the assertion that slag decom-

posed rapidly under the action of water. He had in

Warwickshire roads in which slag had been used, and
he had not found that the material suffered in that

manner. Of course, they all knew there were slags

and slags, and it was important that before making
use of the material they should have a proper analysis

made of it. His own view was it was perfectly safe

to employ slag in road making. In talking about

water for binding, they had to consider the nature

and character of the stone used, and particularly the

question of fovmdations. Waterlogged foundations

must be avoided, and accordingly they had to aim at

getting foundations as naturally dry and as porous

as possible. The experiments with briquettes were

interesting, but he thought the great difference

between the tensile strengths of briquettes made from

road scrapings taken from a water-bound road of Clee

Hill stone and those made from freshly crushed rock

were due to the presence of animal and vegetable refuse

in the road. They could not expect to get such satis-

factory results as were obtainable with clean grit. As
to potholes, those were always present in water-bound

material. His own experience was that these were

primarily due to the difference in size of the stone

used in surface coating, to inequality of spreading,

and, perhaps, also to an excessive accumulation of

binding material in one spot. The result was that

they got in the road a weak place which absorbed

the'water more rapidly than the other parts, and took

a longer time to dry ; but he did not think that pot-

noles could generally be attributed to the injurious

effect of that water on the foundations, but rather to

the action of motor-ear wheels passing swiftly over

the surface, and dislodging the stone—switching it out,

so to speak. He had been interested in the account

Prof. Fearnsides gave of the assistance he was instru-

mental in rendering to the road mender; it only bore

out the theory that if one hammered down far enough

it was possible to let the water out.

Mr. H. Feeyberq seconded the vote of thanks.

Prof. Fearnsides' paper seemed to him to be an

attemptr—a very successful attempt—to combine the

sciences of geology and chemistry with the object of

assisting surveyors in the carrying out of their every-

day work. There was no doubt that the wear and tear

that was going on in our roads was of such a nature

that the old remedies would no longer suffice. If they

could ensure that they had in all places just enough
water, and no more, road making would be a much
easier science than it was; but climatic influences

would always have to be contended with. With regard

to potholes," he would like to ask the author—who had
been speaking of a gravel subsoil—what course he

would recommend if there had been a stiff clay under-

neath.

Mr. E. Purnell Hooley, county surveyor, Notts,

said he hardly knew whether he ought to thank Prof.

Fearnsides for his paper or for the opportunity he

gave him of raising a protest once more against the

scientific theorist as against the practical road maker.

It had become more or less the fashion now for every-

body to become a " road expert," but this was the first

opportunity he (the speaker) had had of raising a pro-

test against the theorist in public on the question of

slag. He objected to a great many of the ideas that he

had been able to gather from the paper, but the chief

one that he objected to was the condemnation of slag

as a road material. He had cliarge of about 400 miles

of road in Notts; they had not an ounce of local

material available for foundations of any kind except

the manufactured article, and the two most reliable,

most satisfactory and cheapest materials that he was
able to obtain were the Fearnsides-condemned slag

and clinker ashes. If Prof. Fearnsides had had the

practical experience of dealing with a waterlogged

road, he would have been only too pleased, as a prac-

tical road man, to jump at a material which was
exactly the opposite of what his theory appeared to

leach him. He (Mr. Hooley) had with him a sample

iiieoeof road l'n\uidation taken out of a waterlogged road,

and it was possible that Prof. Fearnsides had never
seen anything of the kind before ; if he had he thoug)it
his common sense would prevent his damning the use
of that which others had found most satisfactory. It
was difficult to follow from this paper, although he
liad read the proof through three times, whether'Prof.
Fearnsides absolutely condemned the use of water or
whether he was suggesting that water was tlie proper
thing to use; but he could assure him, as a practical
road maker, that if he would only abolish the use of
water he would get over a great deal of trouble in road
construction. As far as he was able to gather, he
advocated a loose surfacing that would allow of a
certain amount of water to percolate through, and he
went on to prove his point by stating that where pot-
holes held water the proper course to pursue was
to pierce the potholes and let the water go to the
foundations. He was bound to say that his own idea
of such a proceeding was that it would be tlie height
of folly, if not madness. Nothing was more destruc-
tive to a road than an excess of wat«r, and if one
could imagine a series of potholes pierced with a bar
he must, if he would apply the idea to its bitter end,
find that he had a surface resembling a pepper box,
with the internal part of the box or road a lake of

water. How he was going to make a road under such
circums'ances passed his under: tanding. In order
to make an ideal road he agreed that it was necessary
to shape and consolidate t!ie absolute bottom ; then
it was necessary to provide a material which would
eventually form a homogeneous mass as foundation,
and nothing in the world that he could find would
provide that so satisfactorily or so cheaply as the
condemned slag, which he so pointedly rejected as
useless. Then it was necessary to find out what was
the best surfacing material to keep the whole dry,
and no surfacing with ordinary macadam would have
this effect unless something except water were used
for the purpose of consolidation. He objected most
strongly to the term "water binding." Water never
bound anything yet, except an island, and the " bind-
ing " process by water effectually insulated one piece
of stone from its neighbour instead of combining it

with its neighbour. Imagine a road thoroughly well
constructed, thoroughly steam-rolled, thoroughly well
saturated with a shower of rain soaking into every
crevice, and imagine that frozen—as they often found
their roads were— after water construction in the
winter, and take that same road twenty-four hours
after it had been frozen, " breaking up." Nothing
was more disastrous to roads than water, and why,
at this late time, Prof. Fearnsides should appear to

be recommending its iise he was unable to under-
stand, particularly if he had been good enough to

give his time and undoubted ability to an inspection
of the road at Sidcup. He had been kind enough
to mention a material which again he (the speaker)
was most interested in—that is. Tarmac. He experi-
mented on every kind of material that it was possible

for him to experiment on before he found an ideal

road material in slag, which he converted into Tar-
mac, as against ordinary tar-macadam constructed
of a more or less wet material which it was impossible
to dry unless he ruined the originating material. A
paper such as this, while, possibly, of great interest

to the scientist, was certainly a dangerous one to place
in the hands of certain members of public authorities,

who were only too prone to hang on to theory, and
assume that everyone else must be wrong excepting
the scientist, who had considered the matter from a
scientific as against a practical side, and while thank-
ing Prof. Fearnsides for giving him the opportunity
of protesting against the condemnation of, to him, a
most excellent, if not tJit: most excellent, road material,

he wished him to understand that such statements
as " Of all road materials now in use, those that are

most rapidly affected by the solvent action of water
are the slags," and "Placed beneath the crust to act

as a go-between the weight distributor from the road

sinks to the foundation, no slag is ever safe," and
" Slags u.sed as a facing have developed crop after

crop of potholes," and " Furnace slag is a road stone

which, as a geologist, he could never place higlier

than the third class," were, again, but the theory of

a scientist, which wa.s not proved accurate by the

practical road maker. He hoped he had not appeared
impertinent in his pertinent remarks, but, having
jiractically staked his existence and reputation on the

use of slag in various ways, it would be readily under-

stood that such a paper as this from a geologist as

against a practical road surveyor on the theory and
practice of road making was one that he most
seriously protested against.
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Colonel K. E. Crompton, consulting engineer to the

Road Board, agreed tlmt much depended on the

nature of the slag used in road making. As to the
question of surface ten.-iion, which had lieen raised

by Prof. Fearnsides, he had been studying that a

great deal^ and had written to everyone who knew
anything at all about it. The literature on the sub-

ject was praciicaUy nil, but he hoped that before

long there would be Available to road engineers, in

whose work surface tension jolayed a great jiart. facts

which would be worth thousands of pounds. At
present hardly anything was known about the surface

tension of pitches and other binders. The author had
performed a most valuable service in calling their

attention to the question of surface tension, and par-

ticularly differential surface tension which occurred
in winter when a tar-bound road broke up. His own
observations of spent tar or pitch scraped from a

road and i)laced in the field of a well-illuminated

microscope differed from those of Prof. Fearnsides.
He thought it was the pitch that was to be seen in

.spherical form. It was stated in the paper that glass

was a solid, readily wetted by water. Did the author
"know that the greatest authorities considered glass

io be a liquid ? [Prof. Fearnsides: Yes.] Another
statement was that, if the passing loads distributed

stresses which could be taken up by elastic deforma-
tion, there was no grinding of stone on stone within
the road crust. It might be true if there was suffi-

(Cient elasticity to take up the stresses distributed
l)y slow moving traffic, but it was the continuous
lieavy traffic that was responsible for the deformation
of roads they were acquainted with at present. There
were thousands of ways of accounting for potholes

—

all of them wrong. (Laughter.) The remark of Prof.

Fearnsides that landslips generally occurred on hill-

sides where a clay foundation supported more massive
rock was one that appealed to him, and recalled to

him his experiences of road making in the Himalayas
thirty-five years ago. He thought the author was
fairly correct in his criticisms of the trial lengths

,on the Eltham-Sidcup road, and that a great deal of

;the success there had been due to the care in drying
.the materials.

Mr. K. J. Thomas, county surveyor, Bucks, agreed
ihat potholes would always be with us on water-bound
roads, but added that it was now generally accepted
that for modern traffic water-bound material was out-
of-date and too expensive for even the lightest roads.
According to his own experience, potholes were not
due to foundation settlement, but to the effects of

self-propelled traffic. With regard to tarring, his

belief was that by doing that they prevented moisture
getting down into the foundations. He confirmed
what Mr. Hooley had said about slag, and could
testify to its ability to withstand any pressure that
was brought to bear on it. He had both slag and
granite roads in the northern part of his county,
and had been unable to distinguish any difference in

the wear or attrition of the two materials. With
regard to the stone on the Holyhead road, he hap-
pened to have been the surveyor of that road many
J ears ago. He did not know whether the men em-
ployed on it were of the same breed now as they
were then, but the rule in those days was to pick

out and use only the best stone. He was afraid that

present-day surveyors had but little option in the

matter of the choice of routes, and when called upon
to form a road were obliged to make the best of the

circumstances with which they were confronted, vary-

ing their line by not even as much as a few yards

;

but as surveyors they were delighted to find Prof.

Fearnsides taking up this question and endeavouring
to teach them something. Every bit of help they
ivere able- to get was welcome, and although they
might not agree with everything they had heard that
evening, it was a pleasure to know that others besides

themselves were working at that very vexed question.

Mr. H. YoHK, surveyor to the East Barnet Valley
Urban District Council, remarked that the geological

and chemical aspects of the question would be
studied with greater at-tention in the future. It re-

minded him somewhat of the filtration of water, which
the co-operation of the chemist and bacteriologist

had brought to what was now a complete science.

He had no doubt that potholes were due to an excess

of water. One got that mainly on granite roads.

The ordinar.v granite road, with a reasonable founda-

tion, did not appear to produce so many potholes;

but it would not stand the heavy crushing traffic,

and any excess of water or extra dryness reduced it

to mud or dust. He had always attributed the

appearance of small potholes in a newly made granite

road to inequality of spreading and compacting by
the roller. Certain portions of the road sustained
the weight, but in others not compacted to the same
degree, the water found its way between the inter-

stices. That was a matter in which both the sur-

veyor and scientist could work together for the ulti-

mate good of the nation, and he hoped Prof. Fearn-
sides would continue his studies and give them the
results of his further investigations.
The vote of thanks was carried, and Prof. Fearn-

sides, in returning thanks, announced that he would
reply in writing to the questions raised in the course
of the discussion.

DIRECTION POSTS.

WIMBLEDON BORaUCH SURVEYOR'S SYSTEM.
The system which is shown on the accompanying

sketch, and which has been designed by Mr. C. H.
Cooper, M.iNST.c.E., borough engineer and surveyor of

Wimbledon, consists of the placing of a direction post
on the near side of each road approaching a road
junction, and within about 100ft. of such junction.
By means of these posts a traveller can ascertain the
road that leads to his destination before he reaches
the junction, thus avoiding the dual functions a driver

now has to perform when he reaches a junction—viz..

ll ^ u
to avoid approaching traffic while endeavouring to

read the names on the arms pointing in various direc-

tions. This, in many cases, it is impossible to do
unless the car stops where the incidence of danger
is greatest.

In order that the direction arms may be easily read.

Mr. J. Bowen, one of Mr. Cooper's assistants, suggests

that these arms should be placed in the same plane,

so as to face the traveller approaching the junction,

the back of the boards being left blank.
In order to render the directions visible at night,

a lamp is shown, the light of this being reflected on
to the direction arms.

Roads in Egypt.—Some time ago, thanks to Lord
Kitchener, there was practically finished a fine

automobile road, 130 miles long, between Cairo and
Alexandria. The public works department is now
engaged on plans for a complete network of main
routes to cover the whole of Egypt, and these will

be in charge of the Government, while the secondary

roads belong to local authorities. It will probabl.y

not be long before it will be possible for a motor
car to go from Alexandria to the first cataract, a

distance of 600 mUes.
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BURN CLOSES BRIDGE, WALLSEND.

A FERRO-CONCRETE STRUCTURE.

The bridge to which attention is drawn in the

present article, which we reproduce from Ferro-

concrete for Xoveniber, is built entirely in Mouchel-
Hennebique ferro-concrete, and forms part of a project

got out by Mr. G. Hollings, the borough surveyor of

Wallsend, to provide an alternative route to North
Shields and Tynemouth, and to permit the construc-

tion of a road to the new cemetery which will be
established by the corporation.

The bridge is in open country, and connects the two
sides of the vallev along which flows the stream

continuous deck slab on which the roadway and foot-

paths are laid. The road is 28 ft. wide and the foot-

paths are G ft. wide. The spans are supported by
seven ferro-concrete trestles founded on extended
bases, and securely braced by horizontal and diagonal
members.
The reader has probably noticed from the photo-

graphs reproduced the " switchback " appearance of

the bridge as viewed in side elevation. This some-
what unusual feature is due to the fact that tlie road
surface of the structure has four consecutive slopes

instead of only two slopes as customary. The arrange-

ment resulted from the wish on the part of the

borough surveyor to minimise tlie gradients of the

very long approaches from the top of the hills on
both sides of the vallev, and at the same time to

\(.

ensure goud drainage of the road
surface, while keeping down the
cost of the already very high trestles

supporting the bridge.

After completion the structure
was officially tested in the presence
of Air. D. Balfour, junr., m.inst.c.e ,

acting on behalf of the Local
Government Board. The specifica-

tion provided for maximum test

loads represented by two 20-ton

road rollers or an uniformly-
distributed load of 210 lb. )>cr

square foot, the permissible deflec-

tion being ^^^ of the span, equal
to 1'2 in. in the case of the 60-f!.

spans. As a matter of fact, tlu-

actual deflection under the moving
load of two 20-ton steam rollers was
found to be less than 02 in., or

about one-sixth of the amount per-

mitt-ed by the contract conditions
and aiiproved by the Local Gcvern-
luent Board.
.\mong those present during the

conduct of the test were: Mr. G.
Hollings, the borough surveyor,
and Mr. H. Atkinson, m.s.e., dis-

trict engineer to Messrs. L. G.
Mouehel' & Partners, of West-
minster, by whom the working de-

tails of the ferro - concrete work
were prepared for tlie borough
engineer.

known locally as the Burn, the term Burn Cluses
denoting certain areas of land enclosed or held as
private property on either side of the Burn.
The valley measures about 500 ft. across, the bridge

itself being 340 ft. long, 60 ft. high above the Burn,
and 40 ft. w^ide between parapets. Earthen embank-
ments have been formed at each end to serve as
approaches, the contractor for the bridge having been
Mr. W, T, Weir, of Howden-on-Tyne.
The bridge comprises six spans, four of 60-ft. each,

and two, of 34 ft. 3 in. and 48 ft. 3 in. respectively, at

the ends. The spans are of the arched girder type,
three girders to each span connected transversely by
main and secondary beams, the whole covered by a

e; Waterproofing of Roughcast
' Walls.—Driving rains are ajjt to

penetrate the ordinary roughcast
and for tliis reason the architect for the extension to
the epileptic hospital for Manchester and district at
Whalley, near Accrington, has specified the powder
" Pudlo " to be used with the cement on the rough-
cast walls of the institution.

An Effective Protest—As a result of protests of
the Richmond Town C-ouncil at the disfigurement
of the riverside walk to Kew by the erection of a
concrete wall along the Old Deer Park boundary,
the Office of Works have officially informed the
council that they have abandoned the proposal,
"though they think the effect of the suggested wall
upon the amenities of the district has been much
misrepresented."
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HOUSE DRAINAGE LAW.

RIGHTS AND RESPONSIBILITIES OF CITIZENS AND
COUNCILS.

The second of the Chadwick Lectures on " House
Drainage Law " which ilr. W. Addington Willis.

hh.B., is delivering at the Institution of Civil Engi-

neers was given on Monday evening, and dealt with

the rights and responsibilities of citizens and councils.

It commenced by showinc: the manner in which
obligations in respect of drainage were distributed

;

the power of councils to make by-laws; and the

power of the London County Council to regulate the

building of houses in low-lying lands.

The lecturer then started with a bare plot of land
ufxjn which he assumed a citizen was seeking to

build. He showed the statutory requirements as to

or authorise the connection of drains in any way
which involved carrying them through a stranger's

land without his consent, even though the distance

traversed was but a few inches.

In the event of no suitable sewer being available

within the statutory radius, cesspools might be made,
brit they must conform to all the by-laws relating to

them, and a by-law which required the cesspool to

be a certain distance from the house was not un-

reasonable because in a particular case it was impos-

sible to comply with it.

The powers of a council to require the adequate
drainage of existing houses could not be exercised

to compel an alteration of the drains rendered neces-

sary by the introduction of or change in the .system

of sewerage, or by the discontinuance of a sewer.

This was succeeded by a consideration of the rights

of the citizen to connect his drains with the sewers

of his district, and the obligations

of the councils to provide such
sewers.

Tlie maintenance of drains was
the next part of the lecture, showing
the powers which councils have to

require defective drains t<> be reme-
died and nuisances in them to be

suppressed.
After short references to the

powers and duties of councils in

respect of sewers, the lecture cou-

cluded with a description of t!ie

manner in which the Metropoli-

tan Board of Works and their

successors, the London County
Council, had, by means of inter-

cepting sewers, prevented the
.sewage of London from flowing
into the Thames within the Metro-
politan area. The whole lecture

was supplemented by an exhibition

of diagrams, plans and pictures.

The third lecture v.ill be given
in the same plai-c at 8.15 on
Monday, December 1st. The chair

will be taken by Sir Wm. Collins,

M.D., M.S., B.sc, &c., and admis-
sion is free. The subject is " The
Combined Drainage Problem " as

it exists both in the provinces and
in the Metropolis.

A TOWN PLANNING INSTITUTE.

BuEN Closes Bridge. Wallsend; Views t.*ken
St.\GES of CoNSTRfCTION.

drainage, llie obligation of the individual to deposit

plans, and the duties of the council in considering

Ihem. In this connection it v/as shown that a pro-

vincial authority, passing plans for the joint drainage
of several houses belonging to the same owner, could

not adequately protect themselves by an agreement
on the part of the builder that he and his assignees

woidd for all time repair the joint pipes as if they
were drains and not sewers. Such an agreement was
not enforceable against the assignees, even if they

bought with notice of it.

The manner in wliich the work was to be carried

out after the plans had been approved was next
discussed, the by-laws being divided into those

directed against the evil of damp and those regulat-

ing the construction of the drains tliemselves.

It was shown that the authority could not compel

A Town Planning Institute has

now been formed with the object

of "advancing the study of town
planning and civic design, pro-

moting the artistic and scientific

development of towns and cities,

and securing the association of

those engaged or interested in the

practice of town planning."
The majority of those constitut-

ing the new institute are architects,

engineers or surveyors practically

engaged in town planning, but
associate and honorary members
will be accepted consisting of per-

sons who have taken a special in-

terest in town planning. The first

council consists of Prof. Adshead,

Messrs. H. V. Lanchester, P. T. Kunton, and Ray-

mond Unwin (architects), Messrs. J. A. Brodie, J. W.
Cockrill, W. T. Lancashire, and H. F. Stilgoe (engi-

neers), Messrs. Thomas Adams, G. L. Pepler, and

W. K. Davidge (surveyors), and Messrs. J. S. Birkett

and E. R. K. Abbott (associate members). Mr. J.

Burns, Sir J. Wolfe Barry, Sir Alex. R. Stunning, and

Sir Aston Webb are to be asked to become vice-

liresidents. Among the hon. members are Lord

Lytton, Lord Plymouth, Mr. J. Burns, Mr. J. W.
Whitley, m.p., Mr. Ebenezer Howard, and Mr. H.
Vivian.

AT Various

CHANGE OF TELEPHONE NUMBER.—Readers

are requested to note that " The Surveyor " telephone

number is now City 1046.
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COLWYN BAY HOUSING SCHEME.

THREE TYPES OF DWELLINGS.

Mr. Will. .Jones. .\ssoc.m.inst.c.e., engineer and

survevur to the urlian district council of Colwyn

Bay. ha.s subniiitted to that authority a scheme for

the laying out of some 6| acres of land near the

pumping station which is to be acquired for housing

purposes at a cost of £1,500.

In adopting lines for laying out the proposed site,

Mr. Jones has endeavoured to utilise the land so as

to secui-e ample open space with the houses and the

best possible aspect for the living rooms.

With regard to the nmnber of houses to be erected

on the site, he has concluded that the council's in-

tentions are to deal liberally with the land allotted

to each house, so that in the scheme submitted the

limitation of the number of houses to the acre works

out at twelve, and when the time comes to take in

hand the future extensions on the land it is proposed

to reserve as a recreation ground, the limitation of

houses on the site will then only be seventeen to the

acre ; while in view of the future development of

adjoining land on the westerly side Mr. Jones has

provided a short length of road for the purposes of

an outlet. These proposals, he believes, are in full

accord with the spirit of the Town Planning i\ct.

Mr. Jones has shown the new roads to be of the

full width of 36 ft. as required by the by-laws, but

it is not intended to adopt the widths specified for

the carriageway and footpaths, as he advises that

these should be laid out on the garden city formation,

and of as rural an appearance as iwssible. He sug-

gests, therefore, that the carriageway should be 16 ft. in

width, with 10 ft. margins on either side consisting of a

green sward 5 ft. wide next the carriageway, planted

with trees every 24 ft., and a tar-paved footpath next

the houses of a width of 5 ft. This arrangement of

formation he feels sure would meet all the require-

ments and convenience of the district.

The portion of the site which it is proposed tu

lay out, in the first instance, as a recreation ground,

will have an area of li acres, and may be laid out

to advantage or simply kept as a " green," which, it

is pointed out, would undoubtedly prove a boon and
great acquisition to the tenants of the houses.

The houses are to be provided with good back
gardens in order to give the tenants additional in-

terest in their tenancies, and some return in the

form of garden jjroduce. Those at the rear of the

houses in one road will be 30 ft. deep, those in the

others varying in depth between 50 ft. and 65 ft.

The following is a description of the three types of

houses it is proposed to erect:—

Twenty-eight self-contained houses, in seven
groups of four, to be let at 4s. 6d. per week. These
will face the recreation ground on the northerly side,

have a frontage of 14 ft. to each house, and contain
the following accommodation ; Living room, 10 ft.

by 12 ft.: scullery, 13 ft. by 11 ft.: first bedroom,
13 ft. by 12 ft.; second bedroom, 13 ft. by 11 ft. Also

store, pantry, scullery, sink and boiler, with out-

buildings, consisting of water-closet, and coal-place,

and garden space at front and rear.

Forty-four self-contained houses in ten blocks of

four and two blocks of two, to be let at 5s. 6d. i->er

week. These will face the recreation ground on the

southerly side, and on the westerly and easterly side

of new end road, have a frontage of 17 ft. to each
house, and contain a living room, 13 ft. by 13 ft. 6in.;

scullery. 14 ft. by 8 ft. : first bedroom, 16 ft. by 11 ft.

:

second bedroom. 9ft. by 10 ft. 6 in.; third bedroom,
6 ft. 6in. by 7 ft. 6 in. Also store, food store, cup-
board, scullery, suik and boiler, with outbuildings,
consisting of water-closet and coal-placo, and garden
Space at front and rear.

TYPE c.

yixt'ccn senii-detat'hed houses, to lie let at 6s. 6d.

lier week. These will face Church-road, have a
frontage of 18 ft. to each liou.se, and contain the fol-

lowing: Living room, 14 ft. by 12 ft.: kitchen,
10 ft. 9 in. by 10 ft.; scullery. 6 ft. by 10 ft.: first

bedroom, 13 ft. 9 in. by 8 ft. 9 in.; second bedroom,
8 ft. by 13 ft.; third bedroom, 9 ft. by 9 ft. 9 in.

-\lso food store, scullery, .--^iiik, boiler, with outbuild-

ings, consisting of water-closet and coal-place, and
garden space at rear and front.

A special feature in this type of house is the provi-

sion of a bay window (7 ft. by 2 ft. 6 in.> in the
living room, the object being to give a better archi-

tectural finish.

The headroom which ha.s been adopted for the

three types of dwellings is 8 ft. for the ground floor

and 8 ft. 6 in. for the first floor, so that the bedrooms
shall be as large and airy as iiracticable.

Mr. Jones points out that in designing these houses
he has arranged that the staircases shall be inde-

pendent of the living rooms, and that "winders" are

avoided. He adds that provision is made to have
a paved or concreted area at the rear of each hou.se.

He has not i^rovided for the inclusion of baths in any
of the three types of houses. The inquiries he has
made in this respect has resulted in his ascertaining
that, owing to misuse and carelessness, the housing
schemes recently sanctioned have not contained
these ; at the same time, if the council decide to pro-

vide them it would be a simi)le matter to include, at

a slight additional cost, a bath in the scullery of any
of the three types of houses, with a hinged cover to

form a table when not in use, the hot water supply
being derived from the boiler adjacent.
The plans which accompany Mr. Jones' report

jilainly show the design and arrangement of these
dwellings, which have l^een drawn out in strict

accordance with the suggestions contained in the
niemoranduin of the Local Government Board, and,
as will be seen from the financial particulars and
estimates which follow, the scheme is made "self-

supporting."
Eiiaal yearly
Fum incladins

CAF1T.4L Cost. PriDcipal and
Interest re-

rinlred to re-

p^y the lean.

Z,.r/af—
£ £ £ B. a.

Cost of 6 acres .T roods 10 perches 1,500
Legal expenses, &c. 100

59 16 4
1,600

lUnlJiiigs—
•28 Houses, Type .V, at i'144 7s. 6d. 4,042
•14 Houses, Type B, at £164 log. 7,249
Ifi Houses, Type C at i'188 '28. .

.

3,009
Coiitingeucies 300

14,600 585 7 5
Street irorfr?, Ac-
Road making 870
Passatres and fencing 1.050
Sewering 440
Lighting 70

Contingencies 70
2,500 175 18 2

£18,700 821

St!RVEYOK'S ESTIIUTES.

Annual Expenditure.

Repayment of Loan (Principal and Interest) at 3i per
£

(a) In respect of land, £1,600 for 80 years . 59
lb) In respect of buildings, £14,600 for 60 years 585
(c) In respect of street works, sewers. &c., for

20 years, £2,500 175
Rates at 8s. 6d. in the £ 218
Repairs, insurance, and collection of rents and

supervision 120

Annual Income.
From Rents-
Type A.—28 houses at a weekly rental of Is. 6d

Per annum
Type B.—44 houses at a weekly rental of 5s. 6d

Per annum
Type C—16 houses at a weekly rental of Bs. 6d.

Per annum

Total amount of rentals
Less allowance for empties and losses

cent.

8. d.

16 4

6

12

£1,159 19 11

£ s. d.

327 12

629 2

249 12

£1,206
46

8
8 1

Estimated nett receipts from rentals £1,159 19 11

Public Health Law This concise little work* has

been prepared mainly for the use of all concerned in

local government work who may find the larger

books too elaborate. In twenty chapters it covers

the ground sufficiently for its purpose, including

such matters as highways, but omitting rating, elec-

tions, &c. For students it shoidd be of assistance

III preparing for examinations in Public Heallli Law,
while the practitioner will find its arrangements well

suited for easy reference.

—

The Law Titties.

'A Manual for Municipal and County Engineers and Sur-
veyors. Town Clerks. Clerks lo District Councils, and other
officers and members of local authorities. By S. G. Turner,
of the Middle Temple, Barnster-at-Law, A.M.I.C.E., 4o.
London ; St. Bride's Press, Limited. Price lOs. 6d.
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London Arterial Main Roads.
IMPORTANT CONFERENCE OF BOROUGH AND URBAN AUTHORITilS.

Convened by the President of tlie Loral Govern-
ment Board for the purpose of discussing the question

of arterial main roads, and incidentally town plan-

ning, d conference of metropolitan borougli and url)un

liilthorities was held on Tuesday at Caxton Hall,

Westminster. A large number of delegates as.senili!ed

under the chairmanship of Mr. John Burns, and
the proceedings, which commenced at 10.30, did not

terminate till half-past three o'clock.

Mr. John Burns, in opening, said he was glad to

see the architect sitting side by side with the engi-

neer, the surveyor with the town planner, and the

artist with the town reformer in happy juxtaposition.

That simple fact illustrated that the subject of roads

and town planning had made enormous progress

during the last three or four years. That was one
of the most useful conferences he had ever attended
in London. Its object was to arrange some method
Ijy which the question of Greater London traffic

coidd be better served by better roads and more
spacious and dignified approaches than at present.

This subject had lieen dealt with in the last ten or

twelve years by commissions, departments, the Traffic

Branch of the Board of Trade, the Road Board, and
tlie local authorities in a not altogether satisfactory

way, acting separately and independently of each
other, often ignorant of each other's plans, proposals

and desires, and at times unconsciously hostile to

each other. The result of this lack of unity had been
that enormous tracts of land had been covered, streets

made, and roads developed in a less satisfactory way
than if a considered and harmonious idea had pre-

vailed among all the authorities concerned. In a

general way, unity in idea ought to prevail if only

as a means of saving the future from the costly and
ugly blunders that isolated action in the past had
bequeathed to them to-day. Roads were a costly

business to make when new, and they would not

cheapen as time went on. But the most extravagant
thing was the widening of old roads that were made
too narrow. The chief duty of that conference was
to save the future from much of that avoidable and
preventable waste.

THE EXP.\NSION OF LONDON.

In the past ten years £104,000,000 had been spent
on highways in England and Wales; £26,000,000, or

one-fourth of the total, by county councils. London,
in ten years, had spent £18,000,000 on its highways

—

an average of £1,800.IXW a year—while for 1913-14' the

sum might be over £2,000,000. Traffic was wonder-
fully on the increase, both in volume and speed. His
own private view was that much of it would have
been • carried quicker, better, and cheaper on the
railways if only more prescience had been shown in

the projection and orjianisation of the railways fifty

or sixty year.s ago. So greatly was the speed of

traffic increasing, and so fast was Greater London
filling up, that they could not much longer delay
dealing with this problem if Outer London was to be
saved from the heavy charges for road widening which
London itself had now to bear owing to the lack of

unity and organisation half a century ago. In six

years only there had been 1,100 streets constructed
and 75,000 houses erected, and over 300,000 acres had
been in process of lieing absorbed into an urban con-
dition. In other words, a city of nearly 400,000 people
had been raised in what, six years ago, were either
semi-rural or entirely riual areas. That was adding
to what Cobbett called the wen with a vengeance.
And all these people had been placed, and the roads
and streets made, often without corelation to old
roads and beautiful amenities and natural features,
which they ought not to allow to be swept away even
at the dictates of squalid commercialism. He ob-
served with great pleasure that Wimbledon had de-
cided to secure 175 acres of Wimbledon Park, and
that the Corporation of Richmond had been success-
ful in inducing a Government Department not to
vandalise the riverside walk between Kew and Rich-
mond. These were signs that popular taste, execu-
tive desire, and administrative necessity were all

trending towards a greater grip of the road and town
planning problem. Now that the Town Planning
Act was available for roads as well as for town plan-
ning, they ought to utilise the general sentiment

luui. in each i)urticuUir case, to unite the central and
the local authorities so as to secure the best results.

TOWN PLANNING: THE BIRMINGHAM SCHEME.

That this was already being done was shown by
the fact that in England and Wales 200 local autho-
rities were town planning, or thinking out town plan-
ning .schemes. In Greater Ixmdon there were eighty

local authorities, of whom thirty-eight were at work
on different stages of town planning and on schemes
dealing in a practical way with roads. Eleven out of

the thirty-eight had submitted schemes referring in

all to 23,0<.K) acres, and these schemes were either in

final approval, or on the road to that stage, before
the Local Government Board. Birmingham had done
admirably in this matter. No one could take up one
out of the five town and road planning schemes that
Birmingham had projected without admitting that

there, roughly, was the model and the exemplar for

all the Greater London areas to follow. The road-
ways in the Birmingham schemes varied from 18 ft.

to 100 ft., and he believed that if London and Greater
London used the Town Planning Act in the way they
had used it in Birmingham, to advance modified
town jjlanning in the county council area, and more
so outside, the roads could be better and more
cheaply laid out and more promptly dealt with than
was now the case. By the adoption of town planning
schemes the minimum width could be easily varied,

or a maximum width increased, without difficulty or

friction. The distance between the houses on oppo-
site sides of the roads coidd be fixed—and the Local
Government Board were willing, wherever the neces-

sity was proved, to modify the existing by-laws with
regard to minimum and maximum widths of roads

—

to suit Ibcal necessities. If local authorities acted

upon this hint, and landowners were only imbued
with enlightened self-interest, they would appreciate

that this would be of advantage to both in the reduc-

tion of future rates, and for the proper development
of their land and property. The roads could be nuide

to suit the traffic at the moment^ and expanded as the

traffic grew. The Local Government Board would
help the local authorities in this matter to the best

of their ability, and he was convinced it would be
as profitable to the landowners in Greater London as

that finely-inspired piece of town planning, the 404

garden squares of London, had proved to be profitable

to the existing owners, although this was done 100 or

150 years ago.

PROPOSED LOCAL CONFERENCES.

This was a subject upon which no man could
dogmatise and no authority could hold rigid, hard,

doctrinaire views. It was a question of give and
take. He suggested that first of all local conferences
of the authorities of adjoining districts should be held
at once. These local conferences must decide the

character, the varying methods, and, above all. the

alignment of local roads, and the cost and its divi-

sion amongst the various authorities interested. His
own view \yas that there was less need of money than
for ideas and generous co-operation. Foresight in this

matter was infinitely more valuable than money, and
he really believed that if, by means of these local

conferences, they could inspire something like civic

and local pride in the improvement and touching
up of the neighbourhood they would create a public

opinion which would facilitate the acceleration of

their desires. Three to four millions a year were
now spent on roads in Greater London, and local

conferences, he believed, would effect economy in

this work or give better results for the same money.
They must not have any more road authorities. Too
many authorities made for delay, and in his judg-

ment they had too many already. It must not be
accepted that the State was going heavily to subscribe

for Greater London as against the provinces, if

the State subscribed to either or to both. That
conference must not end only in the provision

for motorists of wide roads with good surfaces

for high speeds at the cost of other traffic.

The motorist was getting his share of nearly

everything, and some of them were too often

presuming on their position and liked other sections

to provide for their convenience and rapid transit.
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All kinds of traffic must fit in with the interests of

the community as a whole. He had the advantage

now of being a discipl'ned enthusiast, and he would

ask them not to have their own pet schemes—then-

circular roads, their eircumferentiaJ roads, and their

dream roads. Above all, they must remember that

the rates and taxes in the last ten years had risen

from 30 to 40 per cent. The thing needed, in his

judgment, was co-operation among the local authori-

ties, with help, guidance, advice, and perhaps some

cash for individual schemes from the central

authority.
Sir Aston Webb, on behalf of the architects, thanked

Mr. Burns for the manner in which he had laid the

matter before the conference. What had been said by

the President of the Local Government Board archi-

tects were, for the most part, in agreement with. One
point they did agree with was the statement of Mr.

Burns with respect to the appointment of another

central authority. What they wanted was an autho-

rity with the power to lay it down, if required, that

one line of road was better than another line of road.

LTnle.«s there was some limit of authority it was to be

feared that delays would only be prolontred. In re-

gard to this matter, he had to say that at a joint con-

ference of the Royal Institute of British Architects,

the Surveyors' Institution and the District Surveyors'

Association, a resolution was adoiited expressin;,'

strongly the view that there should tie some central

authority witii power to deal with the main roads of

London.
Sir Alexander Stenking (Royal Institute of British

Architects) thought that, after the local conferences

had been held, tliere should be an appointed body,

like the Local Government Board, to decide which
roads should be made, whicli were the best for the

districts concerned, and with power to say what
should be done. He tlioiight this latter point was a

most important one, for. lliere must be an equitable

di.stribution of the cost upon the various local autho-

rities.

JMr. FsTZHOY Gomme supporto<l the views of tlie pre-

vious speakers. It was, he said, lamentable to' see,

for example, the frontage line of Holboru at the

present time, owing to the miserable delay of the

London County Council. There .should h.: souse autho-

rity or Jlinister with power to decide v hat was a

local improvement and how it was to be carried out.

Lord Peel, as representing the London County
Council, remarked that the council responded to what
Mr. Burns had said with respect to the local autho-

rities. The London County Council loved the local

authorities, and the smaller tliey were the more they

loved them. As to main roads, it was admitted that

London was well supplieil. As regarded the provision

of the proposed great roads outside London, these

roads, in certain districts, were much larger than the

roads required for the local traffic, and it would there-

fore be unfair to charge the districts with the whole
of the cost of their construction and maintenance.
Mr. BoGOOM (chairman of the Finehley Urban Dis-

trict Council) said that what was required was, as

had been said, more administration from the " hill-

top "—I.e., some body from which a local authority

could obtain a definite decision upon a particular

point. At present, if they went to the Local Govern-

ment Board, they might be sent to the Board of Trade,

or some other authority. They had dealt with town
planning at Finehley, and were proposing to make
one of tiie finest developments around London. What
did they find ? A railway had given notice of a pro-

posal to cut right througii the scheme, and the local

authority were helpless. There should be a central

authority, with power to say where the railways

should go, and that there should be no interference

v.'ith the scheme in .such a manner as was proposed.

.\lderman W. Thompson (Richmond) supported the

suggestion of a series of local conferences, and that

there should be present at these conferences repre-

sentatives of the Government authorities who were

interested in the subject. They in Richmond thought

that the key of the situation was in the town plan-

ning scheme, and they therefore asked that a repre-

sentation should be made under sec. 51 of the

Housing and Town Planning Act that all the local

authorities v.hich had not proposed a town planning
scheme shoxjld be authoritatively called upon to

make one. They insisted that the cost of the roads

should be borne by the local authorities under their

town planning powers, and that some central autho-

rity should take cognisance of arterial roads and
transit. They asked for a concentration and con-

solidation of authority, and that there should be

power t« see that a road matle under a town planning

scheme should be continued at the other end. It was

also suggested that there should be power to deter-

mine the user of the roads by vehicular traffic, some

of which was of quite an exceptional nature.

Mr. Register (Middlesex County Council) said the

county of iliddlesex would be glad to co-operate with

other bodies with a view to the construction of arterial

roads northwards. His council, like the London County

Council, also loved their local authorities—like Willes-

den, for example—and hoped they would long con-

tinue. The making of approaches to London was an

important consideration, and he thought the ques-

tion of the cost of these roads was one that should

be considered with the object of relieving the local

ratepayers of a portion of the cost of upkeep. With
all deference to Sir Aston Webb, he felt that the

local authorities were getting too much dictation

froiu outside. He was in favour of upholding local

.self-government, and he resented the interference of

Government officials.

Mr. C. P. Lovelock (clerk to the Carshalton

Urban District Council) thought the suggestion of

local conferences would help the settlement of the

question of arterial roads, and he urged that these

conferences should be ha.stened, taking first of all

nhe districts that Avere promoting schemes. He did

not believe in setting up any new authority, but

rather believed in exercising the powers of those

already existing.

Jlr. Gordon (London County Council) remarked
that in Holborn or Stepney they cotdd not form town
planning scheiues, but they had an intense problem
in the cost of widening and maintaining main roads.

Was it reasonable that such districts with their

present burdens should be called upon to bear some
of the cost of the road problem outside London ?

There should be co-ordination and luiification of road

control and road areas. It was noces.^ary that some
central authority should exercise financial control of

the main roads. This must, of cour.se, be a muni-
cipal authority, for he was a lieliever in the principle

of local self-government.

Mr. ;Vldridge (National Housing CXiuncil) thouglit

the London County Council should be called upon to

place their hou.<e in order with re.spect to the develop-

ment of the 12.000 vacant acres. He compared the

local administration of London favourably with those

of Berlin and Paris, and remarked that in Paris they
found the same difficulty in api)ointing a central

responsible authority, inasmuch as when the question
was broached they had to enter the political arena.

The Mayor of West Ham wanted to know liow the

poor districts, one of which he represented, were to

find the money for the great road schemes that had
been proposed. He suggested that a special rate

should be levied to meet the eost^—say, in a district of

2i> miles radius from Charing Cross.

Mr. Seth Smith (Croydon) considered that the

scheme of arterial roads in London was being crippled

through the want of some authority.

Mr. M.\TTHEW Wallace (City of London) insisted

that where a road was made wider than local

circumstances required, the cost should be borne by
some Imperial authority. He was. per.sonally, de-

lighted to find, judging by the sjieech of Mr. Burns,
that the Local Government Board was waking up to

the importance of this matter. Then there was the

Road Board. He was informed by motorists that they
paid large sums of money into the coffers of the State,

and that there seemed to be little coming out. He
was quite in favour of the proposed local conferences,

but he did hope they would seek to do something prac-

tical, for they had waited quite long enough.

j\Ir. Newington (Greenwich) advocated the appoint-

ment of an authority for London somewhat on the

Tines of the Railways and Canals Commissions. That
was, he thought, the only means by which the ques-

tion of the cost of the roads could be settled finally,

and without friction. He felt convinced that the ques-

tions of town planning and traffic were one and the

same thing, and he thought it was one man's job.

Mr. Line (Walthamstow) thought the idea of sec-

tional conferences should receive their licarty support.

They would, in this way, come to an agreement as

to which roads were desirable, and the question of cost

could bo reserved for consideration, say, with the

Road Board. In Walthamstow they had prepared

their town planning .scheme to meet existing needs;

but a later proposal came for a new road, which they

considered was of minor importance to the district.
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As 111 tliis, they liad conilitiuiially uyrt'od to it by offei'-

iiii; to 'icar one-tliird d' the cost.

Mr. E. R. Abbott (.elerk to the Riiislip-Northwooil

Urban District Coiini'il) thought the pressing point

was to come to an agreement as to wliat arterial roads
were required, and wliere they should be. Certain
roads had been proposed, but he had yet tn learn that

the local authorities had lieen consulted with respect

to them. Tliere would, he thought, be considerable

advantage in representatives of the Local Government
Board, the Road Board and the Board of Trade attend-

ing the local conferences, and settling the lines of the

susgested roads.

The representative of Kingston-on-Thames thought
the interests of the connnunities on the existing arte-

i-ial roads should not be lost sight of. A by-pass

arterial road might dn a great injury to a locality.

He therefore considered the question of widening the

old roads should be I'lm.-idered, and there was lOom
for many of them to be widened considerably.

Alderman James (Bromley, Kent) said the main
objects ill view should be economy of expenditure,

economy of time, ami economy of administrative

energy.
Mr. Raymond Unwin remarked that they all, !io

tliought, agreed in calling together the district con-

ferences, which would, he thought, lead to a con-

.siderable measure of usefulness and success. But
these conferences should be not merely road, but town
planning conferences. They must al.so consider the

relationshi|) between the district conference and .some

central authority which should have the power of

saying that the whole of the work sliould not lie

wilstdd by some obstructive.

Mr. LoTT (Surbiton) stlid the larger number of

local authorities had no welcome to offer to the pro-

posed arterial roads becau.se of the cost. The first

duty of the local authority was to safeguard the in-

terests of the ratepayers, and these latter gave no
uiandilte for etrteridl roads. As a matter of fact, the

general rule was that the owner had to make the

road. Tliere was, he thought, need for a centrrtl

authority. The town planning autliprity sliould be

the road authority.

Mr. C. W. Taog (.town clerk, C'amberwell) observed

that the deputation that waited upon the Premier
was for Stale-aid fur main roads. In some cases the

construction of main roads was in effect suicide to u

local authority, as it was intended for taking the

traffic through the district. The question was. Where
was the expense to come from, and who was to pro-

vide it ? The Road Board were extremely sympa-
tlietic, but they gave very little cash. He suggested

that, prompted by Mr. Burns, the Road Board might
give more cash and less sympathy.

Mr. C. H. CooPEE (liorough engineer and surveyor
of Wimbledon) stated that at present tlie rural autho-

rities found 83 per cent of the upkee|j of the roads,

and whatever central authority was created it must
be one that would have cognisance of the local autho-

rity. One great use of a conference of this kind was
the education of the local authorities. Unfortu-

nately, to deal with the roads would entail n tre-

mendous expense upon the present generation and
those that followed. He thought tliat if the question

of the main roads was settled properly now the cost

might be reduced very materially. Take Oxford-

street as an exami>le. Within ten years the rateable

value on the north side, owing to the large firms re-

building, had increased over 90 per cent. If the

matter had been dealt with ten years ago, a line laid

down to wliicli the street would eventually lie

widened, and notice given to owners that they hasl

to set back without comiiensation—at least not more
than the value of the hou.'^e.s—there might have been

a chalice of reducing the cost of the improvement.
In unison with what Mr. Burns had said, he thought

it would be a mistake if there was any new central

authority created. There had been a little addition

of over 5,000 to the clerical staff of the Government
departments through new authorities being created,

and it followed that the creation of another authority

would mean a still further increase of officers. As

regarded the necessity for getting a comprehensive
scheme for roads and railways, he thought that

what had happened in London in regard to railway

.stations was an instance of what was required, for

if there had been a scheme in existence when the

railways were contemplated there would have been

better lines of railways, and more commodious and
convenient stations.

Mr. Leon (Hainmersuiith) remarked that iii his dis-

trict schemes had been jiropounded without any refer-

ence to the local authority, who would, of cour.se, have
been able to throw a considerable amount of light on
the matter. The costly arterial road proposed was
parallel with a local road which had cost £100,000, and
iieyond a doubt the amenities of the local road would
be destroyed by the new highway; and this was for
the purpose of providing for a form of traffic not
needed in the borough, ample provision having been
made already for all the requisite traffic.

Mr. J. W. Johnson (clerk to the Maidens and
Coombc Urban District Council) said that, so far as
his district was concerned, they laid stress upon these
points: Were arterial roads to be constructed ? If so,

how, and by whom ? How were they to be paid for,

maintained, and by whom ? Also they desired to know
if the betterment principle was to be applied in con-
junction with town planning.

Sir George Gibb reminded tlie conference that the
Road Board was not specially concerned with Greater
London, and that they must give just consideration
to the needs of other highway authorities. Sectional
conferences seemed to him to be absolutely the right
and only step which could be taken usefully at pre-
sent. (Hear, hear.) It was supposed that the Road
Board had hoarded millions. The fact was that the
whole of their income, from the beginning up to

October 31st last, was, roughly, £4,000,000. They had
set aside, as directed by the Act of Parliament,
CSOO.IKIO to meet trade dejiression, when it should un-
fortunately come. That left .€3,200,000, and they had
committed themselves to definite grants of £2,855,000,
and also definitely to loans of £984,000, which
amounted to £3,800,000, against an income of

£3,200,000. London could not claim anything but an
equitable share with the rest of the .country. The
board would be glad to give any possible help to the
sectional conferences.

Ml'. Burns, in summing up the discussion, observed
that the Local Government Board, the Road Board
and the traffic branch of the Board of Trade could no
longer go on playing the game of " Box and Cox " with
stat«>ly diction and almost ambassadorial language.

They could no longer take up the attitude " That is

not my departmeilt." He gathered the conference
agreed to local conferences being called, and that the

Local Government Board should convene those con-

ferences. They must, he thought, leave the drafting

of the references to the board. They might take it

Irom him that he would at once do definitely for them
what had been contemplated, but what, without sanc-

tion of public opinion, could not be done without risk

—urge the local authorities in Greater London which
had not already prepared town planning schemes to

do so. Existing central authorities, lie gathered from

that conference" should get together more closely than

hitherto, pending probable absorption of each by one

another, as subsequent circumstances might deter-

mine. " I really believe," Mr. Burns proceeded to say,
" that the time has nearly arrived when someone
will have to suggest to the Prime Minister that it is

possible that town planning and road work and the

subsidies, whether they be for road surfaces or widen-

ing, or any other purjiose, would, perhaps, come better

irom the central department that now sanctions loans,

deals with rates, and holds inquiries, out of which the

local authorities get sanction for tlie making of roads.

A happy settlement of this central authority might

be for Sir George Gibb and Colonel Hellard to occupy

bay windows in the office of the Local Government
Board." If that does not happen, something else like

it must. With the assistance of the local authorities,

the chairman went on, and their determination not to

have one interest or one authority stand in the way
of the advance of the wliole district, they could deal

effectively with any obstructive body.

Sewage Pollution In the South of Scotland.—

Sheriff Campion on Tuesday gave judgment in liti-

gation, which has been proceeding for two years,

lietween the Dumfries County Council and the Lang-

holm Town Council, to prevent the latter body from

discharging the sewage of the burgh into the river

Esk. The defence was that the discharge Wi's not

sufficient to cause pollution within the t. eining of

the Rivers Pollution Prevention Acts. Sheriti Cam-
pion decided that pollution was proved, there was

found in the Esk sewage fungus iniplyi'ig i
frsistent

and long-continued pollution, and this fungus ccered

the whole bed of the river from bank to bank. I'.efore

making an order, h.is lordship anpoinled prrties to

be heard a fortnight hence.
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The Proposed Relief Road at Croydon.
SOME ENGINEERING FEATURES OF THE SCHEME.

The proposed relief road from Thornton Heatli to

Purley. by means of which through traffic would be

enabled to pass Croydon without traversing the main
street of that town, is so aligned as to lie for the

greater part of its length at a distance of about J mile

or a little more from the existing route. The through

traffic consists largely of private motor cars, motor

cycles and ordinary cycles, and it is also expected

that a considerable number of commercial vehicles

would use the new route. At the north or Thornton
Heath end the relief road leaves the present road by

a turning which enters a straight length of abotit

J mile lying nearly at right-angles to the existing

road, and aloofness is thus rapidly attained. At

the south or Purley end a similar result is attained

in a different way,
a straight length

which lies at an
angle of about 70

deg.with the present

road being gained by
an approach of about

i mile. As, how-
ever, there is a very

large bend on the

present road, t7ie

aloofness of the re-

lief road is obtained

by an alignment
which reduces the

distance by about J

mile. A small part

of the new route lies

in what is at present

a somewhat narrow
street, with a car-

riageway of about

22 ft. Another small

portion runs through
a residential street

about 50 ft. in width,

and some other parts

of the route will

have a defintely

suburban character.

Most of the route is,

however, on land
which is under cul-

tivation in one form
or another, and more
than half of it runs
through open fields.

The geological for-

mations traversed

by the road are

chiefly plateau
gravel and the upper
chalk, the former ex-

tending from Thorn-
ton Heath to Wad-
den — nearly half

way— and the latter

from . Wadden to

Purley, where pla-

teau gravel is again
met with at the
actual junction. On
this formation the

.soil has the charac-
ter of a light alluvium. Near the Thornton Heath
end small quantities of London clay may possibly be
touched, and Thanet sands or Woolwich and Reading
beds may be encountered at Wadden, but none of

these formations need be considered as a feature of

the route, while it should further be noted that the
heavy earthwork will be almost entirely in chalk soil

or rock. In the northern half of the road the existing
roads traversed, other than made-up streets, are
country roads or lanes of various w'idths, and the
widening will usually be on one side only ; in some
places, on account of the nearness of existing build-
ings to the margin of the road, and elsewhere in
order to avoid the sacrifice of well-grown roadside
trees. Where the road passes the wall of the gas-
works it may be necessary to sacrifice a fine row of

trees, as Uie space between thern and the wall is not
vide enough for the new road. Sotith of Wadden the

Proposed Relief Road at
Croydon : Thornton

Heath End.

route will follow Coldharbour-lane for a considerable
distance, and will then traverse open arable land.
It should be noted that in tlie open fields Cold-
harbour-lane is little more than a cart track, and
neither presents engineering difficulties nor facilitates

the work of road making.

Apart from the numerous smaller problems neces-
sarily encountered in the construction of a by-pass
road, which is partly a development of old roads and
partly in streets, there are several engineering works
which may be separately mentioned.

At Wadden level crossing a bridge will be built
to take the road over the railway (Croydon and Wim-
bledon), and to avoid an awkward skew there will be
a double bend at this place. The estimated cost of

this work is £8,000. Another bridge will be required
at Wadden, across the Croydon and Epsom line, and
near the present bridge, which is on an awkward
curve, and has a width of only 24 ft. 6 in. between
parapets. The railway is here considerably below
the levels of the adjoining roads, but not in a definite
cutting. The estimated cost of the new bridge is

£6,000.

In the last 2 miles the road rises by a steady incline
to the top of a chalk hill, whence there is a fall of

about 1 in 20 to the existing road at Purley, Wood-
mansterne-road. In order to obtain the gradient of

1 in 20 in the limited space between the top of the
hill and the existing road it will be necessary to drop
the level of a wide road, made up and kerbed, which
runs along the ridge of the hill. A drop of 5 ft. is

contemplated, but this work could be avoided by
making the rise from Purley a little steeper than 1

in 20, and it is difiicult to see any serious objection
to this. A considerable amount of earthwork is neces-
sary in the construction of this part of the road, the
incline from the summit of the hill down to the
existing road at Purley. A large amount of chalk
trot by excavating for a reservoir on the top of the
hill will be available for the construction of embank-
ments.

While most of the work along the route will prac-
tically amount to road making rather than improve-
ment in the ordinary sense, about li miles towards
the south end will be road making proper in new
ground. The junction of the new road witli the main
road at Purley will be by means of a turning nearly
at riglit angles, and at a considerable gradient. From
the engineering point of view the junction suggests
no interesting possibilities other than such as would
involve really heavy expenditure, and as, in the case
of the entrance at Thornton Heath, the engineering
aspect of the work is dominated by financial con-
.siderations and the nature of the occupancy of the

-land. At each end the junction with the existing

main road is made with roads which lie nearly at

right^angles to it, though at Thornton Heath pond
the actual turning will be an easy bend. The nature
of the check to traffic imposed by the short length

of relatively narrow street will be easily recognisable

liy drivers of vehicles, and this check may be regarded

as in some respects an advantage, for the by-pass

traffic going so\ith will have to cross over from the

east side of the London road, in both cases across the

northward traffic. It is not suggested that the widen-

ing of the street at Thornton Heath or that at Purley

would be a disadvantage, and should either or both

of these works be undertaken in the future, the cost

of making a safe turning would be a very small

addition to the expenditure on widening. Tlie point

at which it is proposed to effect a junction with the

main road at Purley is where the Godstone road

branches off to the east, and traffic for Godstone from

the bv-pass road would cross the main road at a

slant," that for Redhill and the south also crossing to

reach its near side. This outlet just clears the tram-

way terminus, and it is proposed to make the tramcars

stop a few yards further back, so as to allow a some-

what better margin. This spot is nearly a cross-roads

in form, but space does not allow of its being de-

veloped in any such manner as is possible in the

open country.
"

It is closely beset by buildings, except

in one angle, and will have somewhat the character

of an urban " circus," and the need for slow and care-

ful driving at this spot is so obvious that it cannot

be regarded as specially dangerous. Various sug-
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gestions might be made as to tlie best way of dealing
with this junction, but as none of them involve any
considerable expenditure (apart from very costly
works), they need not be furtlier referred to in the
present connection.

CORRESPONDENCE.
For ever]) ill hensath the sun
There is some remedy or none:
If there be one, resolve to find it;

If not, submit, and never mind it.

—Anon., circa 1843.

MR. BOULNOIS' "GLOSSARY OF ROAD TERMS."

2'o the Editor of The Sdrveyor.
Sir,—In response to Mr. Boulnois' invitation, I

would just like to say a word or two with regard to

the above. I agree with Mr. J. A. Jenkinson when
he says that Mr. Boulnois, in his glossary, errs by
excess. I presume that the object of the work is to

compile a list of "road terms" which will become
standardised ; if this is so, I fail to see why trade
names should be included at all. These names of

various materials

—

e.g., "Tarmac," " Tarmite." &c.

—

are names which are, as a rule, registered by the firms
producing the material, and if they are to be included
in the glossary, why not include various names of

patent tools, &c. ?

Another point where, to my mind, there is excess
is where two or three words are given with one defini-

tion—e.;;., "Shoot," or " Shut€," see "Chute." This
sort of thing appears to me to be defeat! ngthe object of

the glossary. Why not delete altogether two of the three
words ? Mr. Newcomen, Mr. Berrj' and Mr. Negus, in

their letters, seem also to have rather departed from
the object of the glossary, and instead of criticising

j\lr. Boulnois' work, which is the only way to arrive

at the ultimate goal, they send np a list of local terms.
If all the surveyors and engineers in f^ngland were to

do the same, the glossary would run into two or three
volumes, and we should be no better off than at pre-
sent. The first word in Mr. Newcomen's list is " Pull-
over "—a "crossing" pure and simple. This word,
on Mr. Newcomen's own showing, is very little known,
and is evidently a coined word ; therefore, why not
strike it out, and allow the correct word, "crossing,"
to remain ? Another word from the same list is
" Sparrow-pecking." the definition of which is simply
to scarify; therefore, why not let the word " Scarify

"

stand, and delete the other, which is obviously slang ?

Mr. C. E. Berry gives a list of road terms, the first

of which is "Area." Comment, I think, is hardly
necessary. The second word in the same list is

"Camber," and the definition is "a piece of wood
cut to the camber of the road." Here we have a noun
with a definition containing the same noxni in a

different sense. Really the correct definition, accord-
ing to Mr. Berry, would be " Camber—a piece of wood
cut to a piece of wood." Why not give to Mr. Berry's
piece of wood the term of "'Template." as defined l>y

!Mr. Boulnois, and which it obviously is ? In Mr.
Berry's list we also find the word " Cauldron " defined
as " used for cooking mastic." But why for cooking
" mastic " ? If we are to devote the word " Cauldron

"

to the cooking of mastic only, we shall have to go
on the search for a different word every time we wish
to cook a different material.
A glossary of road terms is certainly needed, but

let it be a glossary of road terms and not a jumble
of all the words which we can possibly filch from
other trades, and by a slight twist adajit them to road
'iiaking.—Yours, &c.,

A. Briggs Watson, p.a.s.i.

Building and Estate Department,
Port Sunlight.

November 2.'), 1913.

To the Editor of The Surveyor.
Sir.—In the glossary of road terms I ilo not .see

any reference to the words " Steining " (noun) or
" Stein " (verl)), although these have been u.sed for a
very long i)eriod of time, and are still in connnon use
in Bristol and its neighbourhood, the noxm describing
the road-coating material, and the verb the act of

spreading it. The German origin is, of course,
evident, but the question is how the vords were intro-

duced into the South-west of England.
The Century Dictionary describes " Stein," r.

and «., as an obsolete Scotch spelling of " Steen," and
" Steen," r., to pave, &c., with stones.

Now John Loudon McAdam, who was born at Ayr.
iu Scotland, was appointed surveyor-general of the

Bristol roads in 1815, and probably brought the before-

mentioned terms with him. Not only do they linger,

but also they are in ordinary and common use in

Bristol at the present day, as well as being employed
in legal documents, only the verb is limited in ap))li-

cation to the act of spreading steining or macadam,
and is not applied to the act of paving with setts.

Another local term is "Coach-road," which is em-
ployed to signify a grade between macadam and
gravel. Probably the mail-coach drivers found

McAdam's 2-in. or 25-in. material heavy going before

the days of steam rollers, and therefore a finer mate-

rial, specified locally to pass through a IJ-in. screen,

was substituted on the lines of coach traffic.

It is quite probable that Mr. Boulnois never knew
the above terms, even 'when he was stationed at

Exeter.—Yours, &c.,

Thos. Henry Y'aebicom, m.inst.c.e.,

Consulting Engineer,
Bristol Corporation.

November 21. lt>13.

To the Editor of The Surveyor.

Sir.—In connection with my letter imder the above
heading published in last week's Surveyor, may I

call your attention to the fact that there was a slight

misprint ? " Stunt Heating " and " Stump Heating "

should be " Stunt Heading " and " Stumj) Heading "

respectively.—Yours, &c.,

T. Guy Newcomen.
Council Offices,

Thames Ditton.

November 27, 1913.

THE STATUTORY REGISTRATION OF ARCHITECTS.

To the Editor of The Surveyor.

Sir,—For nearly thirty years the Society of Archi-

tects have promulgated and pioneered a movement
for the statutory registration of architects, and have,

from time to time, promoted a Bill in Parliament
on lines which jirovide for the protection of all present

vested interests, for the attainment of that object.

For tlie past two years or so the society have tem-
porarily suspended their activities in this direction

for reasons which, I think, have been generally appre-

ciated, but in view of recent developments, they have
decided to take immediate further action.

The society's draft Registration Bill, which has been
in the meantime revised and brought up to date, has

been placed in tlie hands of an eminent counsel for

completion, and all arrangements made for again in-

troducing the Bill into Parliament at the first oppor-

tunity.

The society invite the support of all architects who
favour the principle of statutory registration.

—

Yours, &c.,
G. E. Bond,

Chairman of the Registration Commiftee
of the Society of Architects.

2.S Bedford-square,
London, W.C.

November 22. 1913.

A LEATHERHEAD APPOINTMENT.

I'o the Editor of The Surveyor.

Sir.—I should like to know if the Leatherhead
Urlian District Council are really serious when they

offer the magnificent sum of 12s. per week for an
assistant to their surveyor.

A trained youth is evidently expected to live, or,

lather, just exist, and keep up a good appearance

on this princely salary, which tlie council would be

ashamed to offer to a scavenger.

We hear a great deal about "sweaters"; but who
can be worse than some of these working-men coun-

cils ? Yet if they were told that they Avere " sweaters,"

they would be most indignant.

I appeal to all juniors to treat small-salaried ap-

pointments with the contempt they deserve, and per-

haps, in time, poorly-paid juniors will be no more.

—Yours, &c.,
Cuttoe.

November 25, 1913.

[Our correspondent writes strongly; but is he justi-

fied ? Is Leatherhead a "working-men" council?

Is 12s. a week an altogether contemptible salary for

a youth who is to be afforded an ojjportunity for an
excellent training without what is not altogether un-

known—the payment of a premium ?—Ed. Surveyor.]
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Assistants' and Students' Section.
(.'uNi.ucTUi> i;v SYDNEY C. TURNER, AS.^oc.M.iN.sr.c.E.

All coTnmunicattons in regard to this page must he
uddressed tn The Editor. St. Bride's House. 24 Bride-lane.
Pleet^gtreet. E.C. Envelopes viust be marked " Assistants'
Section" in tlie top left-hand corner. Correspondents are
invited to submit questions for consideration and answers

QUESTIONS.

This week answers are invited to tlie following

qiicslions :
—

359. House Drainage Specify for the reooiistnic-

tion of hou.'^e drain.s in respect of which nnisance

notices are to be served under the Public Health
Act, 1875, in each of the following cases : («) where
the existing pipes are so bad that they cannot be re-

used
;

(h) where the pijies theiuselves are good, but
open-jointed, and nierelv require to be made water-

tight. (' Fibre.")

361. Venturi Meter State the princi[ilos of the

Venturi meter, and describe how it is used in mea-
suring the discharge of a water main. (T. W. H..

Cla/i/iam J uiulinn.)

362. Retaining Wall A reitaining wall in masonry
is to be built alongside a maiu road, and at the side

of a river having a solid rock bed. A footpath, .') ft.

wide, runs along the side of the road, next to the

wall. The maximum load on the road is a l')-ton

roller, having a weight of 6 tons per hind wheel.

Assuming the natural .slope is 30 deg., show, by

diagram, whether the wall shown in sketch is cor-

rectly designed to bear tlie thrust of the earth and
the weight of the roller. Give all calculations.

(J. M. E.)

363. Surveying.—What are the chief differences in

construction between a tacheometer and a theodolite ?

What are tlie advantages of the tacheometer over the

theodolite, and how are the measurements effected by
means of the former instrument? (T. W. P., liexhill-

oti-Sea .)

364. Water Supply.—It is desired to construct a

set of four slow sand filters for purifying a water
supply to a district. Three of the filters are to be

capable of dealing with the whole sujjply, and one
is to be used as a standby in case of emergency.
The quantity of water to be filtered is 650,000 gallons

per twenty-four hours. The trunk main leading to

the filters is 10 in. diameter. Calculate the sizes

of the branches that will require to be taken from
the trunk main to each filter, assuming a rate of fil-

tration of 300 gallons per square yard per twenty-
four hours. Sketch a suitable arrangement for i^er-

mitting the water to enter and leave the filters so a^

to insure satisfactory working. (Aqua.)

to the questions which appear. For the contrihutiona con-
sidered to be the most meritorious, one or more premiumsm books will be awarded monthly. Diagrams must
be drawn to scale on separate sheets, ready fot
reproduction.

REPLIES TO QUESTIONS.

357. Timbering—A pier hole 6 ft. square and 15 ft.

deep is to be sunk in loose, unstable ground. De-
.scribe and give a plan and section showing the timber-
ing necessary, figuring the scantlings. (I. W. S.,

(.'la/j/iam.)

Tlie sketches show the timbering used in sinking
the hole for a manhole, G ft. square and 18 ft. deep.
The measurements were taken from actual practice,
in fjict, from work which is now in hand.
In laying a length of a new sewer, bad ground,

in the form of w-et sand was encountered at one
section, at about 7 ft. below the .surface, and in

order to support this an " internal frame " and
" close runners " were used, as is the general prac-

tice in sinking through very unstable ground.

As shown in the section, the ground was sup-

ported as far as possible by means of poling boards

and the walings A B ; then guide runners, 16-ft.

planks, were driven in at the corners, and the

walings, C D, were fitted. Runners were then

placed behind this "internal frame " close together,

forming something like a square caisson.
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The runners were " dollied " down as the work
of excavation approached 1 ft,, of their bottom, and
then fixed in position by means of " pages " or

wedges knocked in behind the walings. The work
proceeded in tliis manner until fresh walings, E F,

were applied to support the lower ends of the long
runners.
The hole in question was only 18 ft. deep, so that

only one set of runners was required. Had it been
necessary to sink a deeper hole, other guide runners
would have been fixed at the corners, inside the
driven ones, and another " internal frame " wedged
in. The M'ork would have teen carried on pre-

cisely as above, but the hole would Ise reduced in

.size at each stage of new runners.
This method would be used in sinking the pier

hole, but if the ground were bad at the surface,
runners would be started at the surface and the
work continued as described. (H. V. O., llV-v

Brotmvic/i.)

360. Shoring.—Give sketches of and describe the
following kinds of shoring: Dead shores, raking
shores, and flying shores. State for what purpose
each kind is most suitable, and the scantlings
usually employed in ordinary work. (I. W. S.,

Vlajiham Junction.)

Dead shores and needles are used to support the
upper portion of a wall when it is required to re-

move part of the lower portion for reconstruction
or alteration. The most usual applications of dead
shoring are for underpinning operations, and fixing
shop fronts, or making large openings in walls for

gateways, when the wall over the opening is to be
supported by a bressummer.

s. e>';KTx.«fc-

<„,.,„^y/a^

7^VW,7^f?9"^vMJ W/

r her<,mc;xi

-Dead &),<ir<-

^ s;3 ft..,,*

'i? E-iU

,'!.'7^-, '/'/^^/,'/-/y^^

The sketch is one of shoring used recently in fixing
a new shop front. The building was 30 ft.high, and
the shores, fixed at 6-ft. intervals, were made by
bolting together two 9-in. by 3-in. planks, and the
needles were also two 9-in. by 3-in. planks. The
feet of the shores rested on sills with oak wedges,
so that the needles could be tightened against the
brickwork. The first floor was supported by posts
and a 9-in. by 3-in. plate, until the new girder was
fixed to carry the floor.

liahing Shores.—Eaking shores are used to support
buildings vidiose walls are giving way due to heavy
loads, sinking of the foundations, or vibration, or to
give temporary support while an adjacent building,
which gives lateral support, is being reconstructed.
In constructing raking shores a 9-in. by 3-in. wall

piece is fixed to the wall by holdfasts, and at floor
levels, where the wall is best able to take external
thrusts, a 4-in. square hole is cut in the wall piece,
and a half-brick is taken from the brickwork. A
needle is fixed in the hole made, and above it a
cleat is nailed, thus forming a firm bearing for the
head of the strut.

The sole piece—a baulk of good timber—is bedded
firmly in the ground at an angle between the ground
line and the perpendicular to the shores. The shore
is sawn to the required length, and the ends care-
fully bevelled so that there is an even bearing on
the ends, the top end being notched over the needle
so that no sideslip can occur. By means of a crow-
bar the shore is levered up tight between needle and
sole plate, where it is secured by dog irons.

To resist lateral forces on the shoring system
braces are well spiked to the struts and wall piece,
and at the foot the shores are bound with hoop iron
nailed to each member.
In shoring high buildings the outer shore may be

too high to obtain in one piece of timber, and a

riding shore is fitted as shown in the sketch. This
is tightened up by oak wedges.
The best timber for shores is Dantzic fir, on

account of its straight grain, and for long shores
pine is sometimes used, but this increases expenses.

Baking Shores.

The number of shores and their scantlings are
given in the table below. It is usual to calculate
for the outer shore only, and adopt the same size
for all the rest.

Raking shores are usually fixed from 12 ft. to 15 ft.

apart.

Height of wall. No. of shores. Scantlings of Shores.

20'— 30'

3i.'-4(_.'

35'— 40'

4b' -50'

2

3

3

4

6" X 6"

7" X 7"

b" X 8"

9" X 9"

Flying Shores.—Flying shores are most used to

support buildings when one of a row is removed
which gave lateral support to the others.

In the sketch is shown a flying shore supporting

Plying Shores.

a wall at three floor levels. The advantage of flying

shores is that one strut is horizontal, giving greater
resistance to any bulging tendency in the wall.

The wall piece and needles are fixed in a similar
manner to that for raking shores, and the horizontal
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member, which must be. in one piece of timber, is

tightened up by oak wedges. The raking struts are

tightened by oak wedges at the end of one strut only.

The forms of flying shores are various, and in

some forms there are two horizontal members with

vertical posts between them, being the arrangement
for strutting tall buildings. (H. V. O., West Brom-

wich.)

ASSOCIATION OF SOMERSET SURVEYORS.

MEETiNC AT TAUNTON.

A general meeting of the Association of Somerset
Surveyors took place at the Court House, Taunton,
on the 8th inst., when Mr. H. T. Chapman, county
.surveyor of Somerset, Mr. Edw. Stead, county sur-

veyor of Devon, and members from various districts

of Somerset attended, the president, Mr. F. Parr,

Assoc.M.iNSi.c.E., borough surveyor of Bridgwater,

occupying the chair.

Mr. D. Edwards, as.soc.m.insi.c.e., borough surveyor
of Taunton, introduced the subject of "Provision of

Suitable Dwellings for the Working Classes," and in

a most interesting and instructive paper gave facts

and figures relative to the twelve houses in blocks of

four in course of erection from his designs for the

Taunton Corporation. The dwellings in question, it

will be remembered, were fully described in our is.sue

of November 7th last.

A discus.sion ensued, and an inspection of the now
dwellings was made during the afternoon.

Wallasey's Town Planning Scheme.—The remark-
able growth of Wallasey was urged on Wednesday
by the town clerk at a Local Government Board in-

quiry as a reason why the borough should receive

special treatment. The town during the last thirty

years had increased in size by 230 per cent. The
inquiry was respecting an application for authority

to prepare a town planning scheme for an area at

New Brighton, and the town clerk said whole streets

almost sprang uij in a night. So rapidly were estates

developed that it was not safe for the orpciation
to neglect making provision for town planning.

IN MEMORIAM.

THE LATE CHARLES JONES.

An influential committee of Ealing public men, in-

cluding the mayor. Councillor J. G. Eden, j.p., Mr.

Herbert Nield, k.c, m.p., Drs. C. A. Patten and
Fenton, have recently decided to appeal for funds to

meet the erection of a children's ward a.i the

local hospital to form a perpetual memorial to

the late Mr. Cluirles Jones, for over fifty years borough

surveyor and engineer of Ealing, who died a few

months ago. The ward wOl be known as the
" Charles .Jones Memorial Ward." The cost is esti-

mated at about £1,500. Alderman Box stated that

the House Committee of the hospital had approved
a plan of such a ward long before the proposition in

the present case was thought of. The crying children

in adults' wards was disconcerting to the older

patients, and the upkeep of the' new addition would
cost very little more, while its provision would give

both the children and the adult patients a much
better chance of quick recovery. The proposal for

the new ward was unanimously adopted, and ener-

getic steps are being taken in the matter. There can

be little doubt of the need for keeping children

separate from adults in hospital wards. Crying is

sometimes inevitable, even though its presence or

absence is one of the best tests we know of the

efficiency of hospital, especiaily children's hospital,

administration and nursing,—The Hospital.

[Further reference is made to the al>ove in
' Minutes."—Ed. Surveyor.]

CANADIAN MUNICIPAL ENGINEERS.

THE PROPOSED INSTITUTION.

A suggestion that the proposed Canadian municipal
engineering organisation should be affiliated with the

Institution of Municipal and County Engineers is

dealt with in a letter from ilr. A. F. Macallum, the

city engmeer of Hamilton, Ontario, to our contem-
porary the Contract Record, of Toronto. Mr. ^Macallum
says he fails to see what there is to be gained from
such a step, and goes on to point out that Britisli

conditions are not parallel with those of Canada,
" as are," he adds, " those of the country to the

south of us—facetiously called ' the land of the

free!'" While such an amalgamation might be of

slight mutual benefit, it would not, he considers, be
nearly so considerable as in the case of amalgama-
tion with the American Society of Municipal Improve-
ments, whose problems and municipal endeavours
are identical with those of Canadian engineers.

As stated in last week's issue, the council of the

Institution of Municipal and County Engineers at

their last meeting decided to enter into corre-

spondence with representative members in Canada
with a view to the formation of a Canadian district

affiliated to the institution.

BIRMINGHAM BUILDING SURVEYOR'S TRAGIC

DEATH.

The death has occurred, under tragic circum-
stances, of Mr. A. W. Lee, the city building surveyor,
Birmingham, who expired in the General Hospital
last Friday night, as the residt of injuries sustained
by being knocked down by a taxi-cab in Paradise-
street, near the town hall.

Mr. Lee went to Birmingham from Lancaster as
deputy building sm-veyor in 1896, and in 1903 was
appointed as building surveyor. His official position,

of course, was a very responsible one, and the work
of his department had recently been greatly in-

creased by the extension of the city. He was a
gentleman of exceptional attainments, and several
of the new fire stations erected in various parts of

the city were designed by him, as was also a new
police-station in Allison-street.

Motor Fire Engine for Gravesend.—The Gravesend
Corporation has recently been giving consideration
to the desirability of acquiring an '.ji-to-date li.ctor

ergine for the fire brigade, and, subject to the sanc-
tion of the Local Government Board, an order has
been placed for a Merryweather petrol-driven " Hat-
field " fire engine.



826 THE SURVEYOR AND MUNICIPAL November 28, 1913.

Law Notes.
EraTKii r.v J, B. REFGNIER CONDER, 11, Old Jewry Chamhers, E.G., Solicitor of the Supreme Court-

Tlie Editor will be jileaaed to answer any questions affecting
the practice of engineers and surveyors to local authorities.
Queries (wliicti should he written legihly on foolscap j>aper.

on one side only) should he addressed to " The Law Editor,"
at the office of Tub Sdrvevor, accompanied ()!/ tlie writer's

name and address, hut correspondents who do not nnsh their

names to he published should also furnish a " nom de

QUERIES AND RKPLIES.

In order to avoid confusion querists are requested to use

distinctive wordt as Doma de plume. The letter X, com-
binations such as X.Y.Z.. and words sucli as engineer"
and surveyor," should never be used.

Private Steeet -AVorks : Auoption in her Sei'.

146 Public Health Act, 1S7o.—"luqiiiiei- " writes:

For tweuty-llve years X Urban District Council have
not taken over a street called A street. The street

l)ecanie a public way when a wall was demolished
between A street and A place twenty-live years ago.

The street was wholly paved with cement, except a

small piece dn front of a garden. No sewer is re-

quired, the drainage of the ten houses lacing the

street proceeding fiom the backs of the latter into

the main sewer in B street. The repairs of pavement
have been done by the owners. This year the X
Urban District Council, under clause 150 oJ the Public

Health Act, 1875, according to notice, have lepaved
the whole of the street, the expense of which is to

l>e charged to the owners of the premises abutting

on the sti-eet. Tlie surveyor and owner of the land at

the time are dead, and the urban district council do
not ijroduce any wnittcn agreement. My presump-
tion is that the agreement was made orally with the

surveyor. The overt ads of the owner in connecting
the street with A place, and paving the street, were
tlie oidy conditions reiiuired of him. Then the urban
district council should have taken over the street.

According to sec. 14U, Part IV., Local Government
Provision, Public Health Act, 1875, in writing this

has not been done. The street has been renumbered
(sec. 160 of the Public Health Act, 1875). £600 has
been paid in district rates, but not one j^enny ex-

pended. The question is, under the above circum-
stances. Did A street become on completion, twenty-
five years ago, a road repairable liy the inhabitants
at large? X has not adopted the Private Street
Works Act, 1892, because I am told it is too trouble-
some to work, and very few urban district councils
have done so.

Sec. 146 of the Public Health Act, 1875 (as pointed
out in Lumley's " Public Health Acts," 7th edition,
p. 268), seems designed to meet the case ot the con-
struction ot new roads, not the making up of e.\istiug roads,
though the decision in Bromley Local Board v. Luiisbury"
(Times newspaper, December 5, 1894). has a contrary
tendency." In that case a road was laid out in 1878. In
1884 (buildings having been erected on each sidei an
arrangement was come to Ijetween a frontager and the
board that the road should be made up to the satisfaction
of their surve^'or, and kept in repair for six months, and
that the board should then adopt it. This arrangement
was carried out, but the board did not give notice of
adoption under sec. 152, and in 1888 they made the road
up under sec. 150, and sued the frontager for a proportion
of the e-icpenses. It is not quite clear from the report
whether or not th»re Avas a written agreement, but there
was a ' minute " of the board and a letter from their
clerk, which satisfied the Court that the board had treated
the road as a new one tinder the section, and that it was
to their interest so to treat it; also that the frontager
had spent a large sum of money in works which were
accepted by the board as fulfilling their requirements. In
these circumstances the Court disallowed the claim of
the board against the frontager for expenses of making np
the road under sec. 150. In the present case, in order
to succeed, the frontagers would, I think, have to prove
to the satisfaction of the Court that there was an agree-
ment, that the frontagers' part of that agreement was
carried out to the satisfaction of the council, and that
the council treated the road as a new one. under sec. 146;
and ithe surveyor and landowner between whom the
arrangement was made both being dead) it may be
difiicult to prove this, in the absence of any documentary
evidence, such as a ' minute ' of the council, corres-
pondence, cic. Unless it can be shown to have been treated
as a new road under sec. 146 (or to have been adopted
in some other way), the road is not a highway repairable
by the inhabitants at large, and the powers of sec. 150 are
exercisable.

Private Street Works : P.^et of a Street : De-
gree OF Benefit.—" W. B." writes: ISly council
propose to make up, under the Private Street Works
Act, 1892, a street leading off a main road. The houses
on one side of the street extend farther than those
on the other, so my council propose only to make up
the street as far as the houses extend on the shorter

plume." Where necessary, copies of local Acts or documents
referred to should be enclosed. All explanatory diagrams
must be drawn and lettered in black ink only, and in such
style as to be fit for direct reproduction— i.e., without
re-diawing or amendment. Unless these conditions
arc complied with ue cannot undertalte to reply to

side, and to leave the remainder for the present.

The work lias been apportioned according to frontage,

and only on those houses actually abutting on the

portion to l>e made up. (1) Do you consider this

sound, or sliould the houses built beyond the part

wliich it is proposed to make up be apportioned with
a share of the cost, and, if so, should it be according
to their frontage or degree of benefit ? (2) Will you
also please say if you consider we can make up a

portion of that street as proposed, or could the

owners object on the grounds that it is not a street

within the meaning of the Act, as it might finish as

a cul-ih-.'<ae at the other end, or lead into a street at

light angles ? (3) Facing the main road referred to

is a row of ten houses, the gable and garden of the

end house of which abut on the street proposed to

be made up. These houses have access, by means
of an entry, to the main road, but have also access
along the backs to the side street. Seeing that the
owner has direct access to the main road, could he
object to being apportioned according to frontage for

the gable and garden actually abutting on the street,

on the grounds tliat he should be ai^portioned accord-
ing to degree of benefit ?

(1 and 2) In my opinion this is correct. The coimcil have
power under sec. 6 of this Act to make up part of the
street, and the owners could not sustain an objection on
the ground statetl. Unless a i-esolution has been passed
under sec. 10, the provisional apportionment must be made
according to frontage. The council have no power to charge
the owners of premises fronting on that part of the street
which is not to be made up. See Newquay Urban District
Council V. Riclieard and Another (1911, 2 K.B., 846). (3) No.
The council are not bound to pass a r«solution under sec. 10.

Water Kiohts: Abandonment.—" Surrey " writes:

On the side of a highway by a lake there- exists a

water-driven mill used for grinding corn, beans, &c.
The highway authority recently settled an action

lia\-ing reference to damage by flood-water. A point
has now arisen in connection with the xireservation

of the water rights attaching to the mill, which was
erected several hundred years ago. (1) Do undis-
puted water rights attaching to such a mill continue
in perxietuity, whether the mill is worked or not ?

(2) If not, is it necessary to work the mill in order
to preserve such rights ; and (.3) if tlie water rights
can only be preserved by working the mill, (a) is it

sufficient just to set the mill macliiner.v in motion
once a year, or (li) must the mill be worked for a

definite time as a going concern ?

A prescriptive right may be destroyed by such an abandon-
ment as would justify a jury in presuming a release (Lovell
V. ."^mith, 3 O.B.N.S., 127). Cesser of use coupled with an
act clearly indicative of an intention to abandon the right
would destroy it without reference to time (per Lord Denman
in above case). But non-user is not conclusive evidence of
abandonment : it must be considered with reference to the
surrounding circumstances. For instance, a right of way
along a stream was not lost by the owner of the right
allowing part of the stream to be tilled with mud so as
to be impassable for sixteen years (Boiccr v. Hill, 1 Biug..
N.C., 549). It is not so much a question of the intention
of the owner of the right as of the effect the non-user is

calculated to produce in the minds of reasonable people.
If there is no other circumstance than non-user, the duration
of the non-user, taken in conjunction with the nature of the
right, is the principal guitle in determining the question of
abandoument. Applying these principles to the present
case it wouhi appear that any act calculated to negative
any jiresumptioii that might otherwise arise in the minds
of reasonable people that there was an intention to abandon
the right, would keep it alive: and therefore that strictly
it would be sufficient to set the mill machinery in motion
once a year. It would, however, in my opinion be more
prudent, in order to avoid all question to work the mill as
a going concern for a short time every year.

Cavity r. Solid Walls: Model Bv-laws as to
New Buildings.—"Garden City" writes: A builder
is desu-ous of adopting for external walls cavity
walls composed of two 4i-in. walls, with a cavity
of 2 in. tied together in an approved manner. Can
he treat these walls as 9-in. walls \\-ith regard to the
question of footings and foundations, or must the
additional width of wall at the base be taken into
consideration ?
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LOCAL GOVERNMENT BOARD INQUIRIES.
The Editor invites the cooperation of Surteyor reader!

with a view to making the information given under this
head as complete and accurate as possible.

INQUIRIES HELD.

Bradford T.C. (Nuvcuibn UUh. Mr. T. C. Kkiii).

— £yi.'2n(l f(il- tlie oxtensiiui (! tlif plaiil at tlio Vullry-

riiad electi'icity works.—M r. T. Roles, electrii-al engi-

neer, ^ave evidelioe of tlie iiceil for extension, ami said

tliat unless the work was done before loii;j thny would
lie in danger of a lireakdown. In addition to tlie

money required for eleeti'ieal plant, power was sought

to borrow £3,70() for various purposes, ineludinf; the

ai'fpiisition of two motor turbine pmnps foi lire-

brigade purposes and a motor first-aid tender.

Brighouse T.C. (November 20th. Mr. F. H.
'rnlloeb).—£;i;31 for works of sewerage in Krook-street

.

Kastriek, and Halifax-road.—It was stat<.Hl that tbe

work in Halifax-road Inul been rendered necessary by

building operations. Tlie sewer in Brook-street was
to replace an old rubble si'Wer, which was laid ui the

time of the old Kastriek bocal Board. That sewer

was now out of date and worn out. The boroni;li

surveyor (Mr. S. S. Haywood) explained his pl.m-

to the inspector.

Colwyn U.D.C.- (November 18th. Mr. M. K.
North).—£1,8-14 for widenint; .and improving Bromptoii-

avi'iiiie and Prince's-drivc.-The greater jiart of tlie

outlay is to be on laying out. a footwalk on eaib side

of Brompton-avenue, between Whitehall-road and
K'hos-road, the land for which has been given to the

town. This is the main route to Llandrillo and Llan-

dudno, and the traffic ii|ioii it was staled to be heavy
and growdng. The other improvement is the widen-
ing of Prinee's-drive at Ihe foot of I'cnrliyn-road,

whieli has already been carried out.

Dungannon R.D.C. (November 19th. Mr. G. B.
Deane).— C.'i.-iuil for a .sclu'iiie to provide laboureis'

dwellint;s and jilots of ground.—From the evidence it

appeareil that there were twenty houses in the sclieiiie,

and the estimated cost of each cottage was .tlTO. The
council had i)reviously jnovideJ bS.s ilwelling- and
plots at a total cost of £24,0-10.

Halifax T.C. (November 12th. Major J. Stewart).
£7,1)00 for the replacing of existing sewei's.—^The

town clerk, Mr. P. Saunders, asked that the loan
should l>e granted for tlie longest jieriod the Loc.il

(lOvernuient Board would allow. The insjiector:

The board don't often give more than thirty years.

The town clerk intimated that that would be quite

satisfactory. He mentioned that on the sewers being
super.seded there was au outstanding debt of £2,40rt.

The corporation asked, however, to be tieated
Ulierally regarding that, and to be allowed a short

period for its reiiayment. They did not want to be
made to pay oft the amount in one year. The inspec-
tor: Have you had to make any agreements of any
kind in-oonnection with the works? The town clerk
replied in the negative. When, he explained, the
old sewers were laid, the corijoration obtained ease-

ments, and no further rights would be infringed in
the reconstruction of the sewers. The borough engi-
neer, Mr. J. Lord,, said he calculated that, in the
stream over the sewers there would l>e an average of

about 9 in. of water. With the amotint of sewage
now passing throtigh the sewers, the sewers were not
taxed to more than half their capacity, but he thought
that a good margin ought to be allowed. If a good
margin were not provided, and anything occurred,
the corporation would be in a pecitliar position, with
the sewers luiderneath the river bed.

Larne U.D.C. (November 20th. Mr. P. C. Cowan).—£20,1100 for the construction of granolithic footpaths,
—Evidence was given by Mr. W. G. Younge (town
clerk), Mr. Wm. Pinkertou (town surveyor), Mr.
Samuel Ma!.'ill (chairman of tlie council) and IMr.

Samuel M'Meekan (viee-chainnan of the council).

Llandudno U.D.C. (November 19th. Mr. M. K.
North).—£1,400 for the purpose of extending the
promenade from Craigydon towards the Little Orme's
Head.—The town clerk (Mr. A. Conolly) said the
scheme it was proposed to carry out included the
extension of the promenade eastward from a point
opposite Carmen Sylva-road up to the nearest house
on the seaward side of Colwyn-road. It w-as proposed
to level and turf the extension.

Newtownards U.D.C. (November 19th. Mr. P. C.
Cowan).—£3,000 supplemental loan for completing the

>e\verage sc^ieme and the completion of the water-

works .scheme.—It was stilted that the sewerage scheme
had been in operation for the past two years, and was
woikiiig satisfactorily. Mi-. Croasdaile, tbe engineer,

.vaid he had inspected the outfall at Strangford Lough,
ami did not discover any jiercc'litible nuisance. Thi!

whole .scheme was a great success and likely to remain
so. With reg.-ird to the tunnel in connection with the

water supply, only a little linishing up required now-

to bo done. Tbe tunnel had been a complete success,

and all tliroiigh the drought there was a good flow, the

minimnm weekly average of which, during the dry
reason, was 00,477 gallons per day. At the pre.sent

lime the normal discharge was over 170,000 gallons
|.er day. They had got more water in the tunnel than
I hey had anticipated, and in normal years be was con-

lident there was a sufficient water supply for the town.
He hoped to havi' the tunnel completed this month.
The surveyor, Mr. J. L. Peacock, stated that when
they got the u.se of the water of the tunnel there

Would be little cause to fear a shortage in Ihe water

sui.ply.

Petersfield R.D.C. (November ISth. Mr. W. M.
Cross).— u7.7r)U for works of sewerage, and sewage
disiio-al. the latter being on bacterial lines, for Liss.

—There was a numerous attendance of ratepayers at

the inquiry, the j^lans meeting with very general

apiiroval. Messrs. Chambers Smith dt .\dams, 53

Victoria-street, Westminster, S.W., are the engineers
lor the scheme.

Redditch U.D.C. (November 20th. Mr. Courteuay
Cliltiiii).— t:0.84u lor the erection of working-class
duelliiejs, in pin.-,iiance of a scheme adopted some
months ago by the local authority.—The clerk, JMi-.

(J. W. Ilobson, explained that the council bad recently

aequired a considerable (inantity of land at a reason-
able juice, and it was pro[)osed to utilise 15 acres of

I hat land for the erection of the houses under the

scheme. There was undoubtedly a house famine in

the district. Within tbe past few months twenty
cottages, unsiiit.ilile for further habitation, had been
demolished, and there were fourteen more which
would have to go. In recent years there had been a

marked diminution in the number of worktnen's dwell-

ings erected in the urban dbstrict. The reasons

ascribed by Mr. A. J. Dickinson, surveyor to the coun-
cil, were that most builders built to sell, and, in exist-

ing circumstances, houses of this class could not be

built so as to sell remuneratively. Further, the cost

of laud in the district was high, and the cost of build-

ing materials had increased. The scheme now before

them provided for the erection of twelve houses, to

let at a rental of 5s. 9d. per week, covering everything,

but tills was only the beginning. It was proposed to

build thirty-six of the houses, and he (Mr. Hob.son)

might mention that many applications for the houses

hail already been received.

St. Helens T.C. (November 21st. Mr. W. O. E.

Meade-King).—£Il,7riO for new gas mains and ser-

vices, and the erection of offices and showrooms.

—

The town clerk, Mr. W. H. Andrew, stated that

during the past year £1,480 had been expended on

new mains and services, and it w-as estimated that

£6,750 would be needed for the next three years.

The second application was for money which had
been expended in building new ofhces, showrooms,
and a large room for committee meetings. The in-

spector asked how- the money had been found, seeing

that the ofhces had been built and completed and
weie in use. Jlr. Moore, borough treasurer, replied

that the cost had been paid by loan from the bank.

Swansea T.C. (November 2oth. Mr. A. G.

Uruiy).—£32,0(X) for works of sewerage and surface-

water drainage.—The town cterk (Mr. H. Lang Coath)

slated that certain portions of the work had boon

carried out, which would not ijrejudice the loan.

Mr. WyriU (the borough engineer) .said the works

would not supersede existing works, but would con-

sist of relaying and extensions. The inspector: 1

understand the cost of emptying the cesspools is £800

or £900 a year, and if the new works are carried out

that would be done aw-ay with. The engineer replied

in the affirmative.

APPLICATIONS FOR LOANS.

Burley-in-Wharfedale U.D.C—£1,400 for a water

purification plant.

Colwyn Bay U.D.C—£18,700 for the provision of

workmen's dwellings,

I

Dorking U.D.C—£1,260 for road improvement.
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Downpatrick R.D.C.—£35,000 for 200 cottages at
£175 a piece.

Epsom R.D.C.—£279, in respect of Cuddington and
the outfall works.

Foots Cray U.D.C.—£1,987 for municipal offices.

Haywards Heath U.D.C £1,700 for the purchase
of a site for a cemetery.

Leyburn R.D.C.—£300 for a sewage disposal scheme.

Linthwaite U.D.C—£630 for sewerage works.

Norwich T.C.—£9,000 for workmen's dwellings.

St. Helens (I. of W.) U.D.C—£900 for an iron
outfall sewer.

Southend T.C.—£5,650 for road improvement
purposes, and £3,6-50 for the provision of shelters.

Tetbury U.D.C—£795 for an additional water
supply.

Wilts CC—£4,610 for an elementary school at
Melksham.

LOANS SANCTIONED.

Brighton T.C-£8,541 (for ten years) for repaving
certain streets with ci'eosoted deal blocks.

Bridlington T.C—£4,600 for tlie purchase of land
for road widening.

Carnarvon T.C.—£1,000 for the additional cost of
the institute.

Foleshill R.D.C,—£560 for works of road improve-
ment, and £560 (for four years) for bridging a brook.

Hayes U.D.C—£350 for municipal offices, and £270
for the purchase of land for a depot.

Langport R.D.C.—£1,350 for a water supply.

Leek R.D.C—£6,250 for works of sewage disposal.

Mansfield T.C—£175 for street works.

Monmouthshire CC—£500 for an approach road
to a school.

Paignton U.D.C—£1,340 for road widening.

Pateley Bridge R.D.C—£3,720 for sewage disposal
works.

Pebworth R.D.C—£2,140 for the provision of
workmen's dwellings.

Prescot U.D.C.—£1,850 for paving works.

Torquay T.C—£1,650 for the Torbay-road widening.

Wrexham T.C—£1,168, additional expenditure
on new schools.

York T.C.—£2,500 for laying out pleasure grounds.

FORTHCOMING INQUIRIES.

DECEMBER. £
1.

—

Southall-Northwood. For the purposes
of a public convenience and pleasure
grounds (Mr. R. H. Bicknell) 7,764

2.

—

Bishop's Castle. For the provision of a
market (Mr. W. O. Meade-King) ... 1,050

2.

—

Chesterfield. For the electricity under-
taking (Mr. H. E. Hooper) 7,000

2.

—

Halifax. For street widening purposes
(Mr. M. K. North) ... ... 8,193

2.

—

Hampton. For works of sewage disposal
(Mr. R. H. Bicknell) 2,000

2.

—

Lampeter. For water supply purposes
(Mr. H. Shelford BidweU) 3,365

2.

—

Lutterworth. For the erection of work-'
men's dwellings (Mr. W. H. Collin) ... 5,139

2.

—

Samford. For works of water supply
(Mr. W. M. Cross) 217

2.

—

Swansea. For road widening purposes
(Mr. F. H. Tidloch) 3,300

2.

—

Wetherby. For sewage disposal purposes
(Major C. E. Norton) 905

2.

—

Ystradgynlais. For housing purposes
(Mr. C. H. Eyles) 15,647

3.

—

Bourne. For the erection of workmen's
dwellings (Mr. E. Leonard) 940

3.

—

Burnley. For the construction of a road
(Mr. M. K. North) 1,120

3.—Eton. For sewage disposal purposes (Mr.
W. M. Cross) 3,400

3.

—

Hindley. For electric lighting purposes
(Mr. H. R. Hooper) 2,500

3.

—

Holmfirth. For works of sewerage (Major
C. E. Norton)

3.

—

Keighley. For rebuilding a bridge (Mr.
P. M. Crosthwaite)

3.

—

Llanelly. For the construction of a
bowling green and laying out a

recreation ground (Mr. F. H. Tulloch)

3.

—

Market Bosworth. For housing purposes
(Mr. W. H. Collin)

4.

—

Caerphilly. For street improvement
purposes (Mr. H. Shelford Bidwell) ...

4.

—

Huddersfield. For the electricity under-
taking (Mr. H. R. Hooper)

4.

—

Leeds. For sewerage and sewage works
extension (Mr. P. M. Crosthwaite)

4.

—

Llantrisant. For laying out a burial
ground (Mr. F. H. Tulloch)

4.

—

Ongar. For sewage disposal purposes
(Mr. W. M. Cross)

4.

—

Royton. For private street works and
paving (Mr. M. K. North)

4.

—

Spalding. For tie erection of workmen's
dweUings (Mr. W. H. Collin)

5.

—

Banbury. For works of water supply
(Mr. W. O. E. Meade-King)

5.

—

Barton-upon-lrwell. For works of sewer-

age (Mr. M. K. North)

5.

—

Bedwas. For the erection of municipal
offices (Mr. F. H. Tulloch)

5.

—

Bedwellty. For the construction of a
reservoir (Mr. H. Shelford Bidwell) ...

5.

—

Ely. For the erection of workmen's
dwellings (Mr. W. H. Collin)

5.

—

Hale. For sewage disposal works (INIr.

P. M. Crosthwaite)

5.

—

Littleborough. For electricity purposes
(Mr. H. R. Hooper)

5.

—

Orsett. For sewage disposal purposes
(Mr. W. M. Cross)

C.

—

Nailsworth. For the purchase of fire

brigade appliances (Mr. F. H. Tulloch)

£
4,200

1,400

l,.5-50

2,189

11,069

60,000

109,800

5,500

3,100

6,322

2,360

700

1,350

3,132

3,000

4,500

4,000

6,673

100

HORSE OWNERS AND THE ROADS.

DEMAND FOR UNIFORMITY IN TAR-SPRAYINC.

On Monday, at the fifth annual meeting of the
Incorporated National Union of Horse and Vehicle
Owners, at Preston, the following resolution was
irnanimously adopted :

—

" That the conference, while appreciating the com-
mendable efforts made by local authorities to improve
the highways in accordance with modern require-

ments, strongly protests against the present irregular
system of tar-spraying, and against the construction
of such roads as regards horse-drawn traffic, such con-
struction and tar-spraying of roads being of consider-
able danger to horse-drawn traffic, and consequently
disastrous, both financially and commercially, to

owners of horses and horse-drawn vehicles. Further,
this meeting requests the council to seriously con-
sider the necessity for action at law on behalf of

members to reimburse them for loss sustained througli

such cause."

The mover said the resolution was not moved
with a view of stopping tar-spraying or other
methods of making dustless roads, but a suitable

uniform method was needed, so that horses could be
suitably shod and become accustomed to travel on the
new roads. The first question for the surveyors was
that of allaying dust ; second, the cost ; third, the
suitability of the road for motors ; and fourth, the
horse. This was not as it should be. The first should
be the suitability of the road for traffic, considering botli

horse-drawn vehicles and the motor, and all roads
should be made as level as possible consistent with
the aiTangements for getting water from the surface.

If some agreement could be arrived at as to the most
suitable kind of road for the whole country, then it

would be possible to have the horses shod in a proper
manner. The motor car had effected a revolution

in many senses. Not only did the dust nuisance
require the remedy of tar-spraying, but the frequent

repair of roads under the old system would involve

an expenditure that simply could not be borne.
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Municipal Work in Progress and Projected.
1 he Editor invites the co-operation of Scrvbvob readers with a view tw making information t/iuen under this head «s

complete and accurate as possible.

The following are among the more important pro-

jected works of whicli puiticiilars appear beiow

:

Buildings — Aldershot, Esher and The Dittons;

housing and town planning— Cardiff, Dandudno;
refuse collection and disposal—Exeter; rrads and
materials—Argyll, Exeter, Kent; sewerage and sev, age

di.sposal—Kidderminster C32.000, Mansfield £],200,

Teddington; water, gas and electricity—Chippenham,
Howden £5O.U0O, Nortlnvich £18,000.—Particulars of

other works projected will lie found in our " Local

Government Board Inquiries " pages.

BUILDINCS.

Aldershot U.D.C.—The surveyor, Mr. F. C. Uren,
has received instructions to prepare plans for public

baths.

Ardrossan T.C.—It has been decided to purchase
buildings formerly used as a bath-house, and the

adjoining ground, including a portion of the beach
and foreshore, for the purpose of constructing an
open-air swimming pond and providing an installation

of hot sea-water baths. The purchase price of the

buildings is £1,450. The estimated cost of the pond
is £1,600, and of the baths £650.

Bath T.C,—The Surveying Committee have approved
the plans of the surveyor, Mr. C. R. Fortune, for a

new weights and measures building for the county
council.

Brighton T.C.—A tender has been accepted, at

£974, for enlarging and improving the cloak-room and
lavatory accommodation at the Pavilion.

Chadderton U.D.C.—The new town hall, erected at

a cost of over £7,0(10, has been formally opened.

Coventry T.C.—Land is to be purchased near
Priestley's Bridge depot for the purpose of a mo'or-

omuibus shed.

Esher and the Dittons U.D.C.—The question of

providing new council offices is under consideration.

Exeter T.C.—It has been decided to pi'oceed with the

scheme for providing a hostel for men students at

Graslawn.

Grimsby T.C.—Alterations estimated to cost £500
are to l-e carried out at the municipal hall.

Hampshire C.C.—It is proposed to provide a new
grammar school at Andover.

Kent C.C.—A site has been purchased at Beckenham
for a secondary school for girls. A new school is

also to be erected at Broadstairs.—Extensive addi-

tions are to be made to the lunatic asylum at Chart-

ham.

Pembroke (Co. Dublin) U.D.C.—The surveyor has
received instructions to prepare a scheme for baths

and wash-houses for Ringsend, Irishtown, and dis-

trict.

Renfrew C.C.—It has been agreed to combine with

the Paisley and Greenock Corporations for the pro-

vision of a sanatorium.

Surrey C.C.—The Finance Committee have been
autliurised to acquiesce in the proposal of the stand-

ing joint committee to obtain expert advice at a fee

not exceeding 300 guineas as to the provision of addi-

tional accommodation at the county hall.—A state-

ment suggesting a new and not a widened Richmond
Bridge was made by Mr. A. C. Pain, the chairman of

the County Highways Committee. The position, said

Mr. Pain, was that a plan for improving the present

bridge had been sent to the Highways Committee by

the Middlesex County Council, and had been betore

liis committee. The view which his committee took

was not altogether favourable to the plan, and was
rather that, if anything was to be done, it would have

to be on a very big scale, and would require very

careful consideration—a new bridge, in fact. His

opinion, and that of the sub-committee who saw

the existing bridge, was that, owing to its gradient.--

and its narrow roadway, its picturesciue appearance

and its situation, it was almost impossilile to do any-

thing with any degree of satisfaction. Before very

ling his committee would bring up a report which

would afford the council an opportunity of discussing

the whole question.

HOUSINC AND TOWN PLANNING.
Abercarn U.D.C—Application is to be made to the

Llanover estate for a Site for a liousing scheme.

Banbridge U.D.C—It is proposed to build fifty

workmen's dwellings at a cost of £loO each.

Cardiff T.C—The chairman of the Public Works
Committee, Mr. J. Mander, stated last week that the
city engineer, Mr. W. Harpur, proposed within the
next three months to lay on the table a set of plans
which would enable the committee to take its first

step in town planning.

Exeter T.C.—It has been agreed to erect twelve
cottages in accordance with the plan of the city
surveyor, Mr. T. Moulding, and, subject to the con-
sent of the Local Government Board, to lay out the
surplus land acquired for the purposes of the scheme
as an open space with gardens.

Ham U.D.C—The Local Government Board have
sanct.ioned the town planning scheme, as to which they
recently held an inquiry.

Llandudno U.D.C—It has been decided to build
tuenty-four additional workmen's cottages on land
held for the purpose in King's-road, in the Warren
district. Eight will have two bedrooms, with a bath-
room for each block, and the approximate rents of

these houses will be 5s. 6d. a week. Each of the re-

maining sixteen houses will have three bedrooms and
a bathroom, and the approximate rent will he 7s. a

week.

Midhurst R.D.C—The surveyor, Mr. A. G. Gibbs,
has received instructions to prepare a scheme and a
report on the number of houses necessary for roadmen
and other permanent weekly emploj^ees of the council.

North Walsham U.D.C.—The provision of workmen's
dwellings has been referred to a committee for inquii-y

and report.

Scarborough T.C—A special sub-committee has
been appointed to submit proposals for dealing with
some of Scarborough's most crowded areas, at a sum
not exceeding a penny rate

—

i.e., approximately £900
a year.

Wrexham T.C—The Local Government Board have
written stating that a substantial addition to the

number of existing houses in the town was necessary,

but, if the council were prepared to take immediate
action, the board were willing to accept proposals

which made ijrovision for the immediate erection of

thir;.y cottages to let at low rentals. Each cottage

should have three bedrooms. The council were
asked to give the letter their most careful considera-

tion and to inform the board within one month
whether they would submit proposals on the lines

indicated with a view to their being carried into full

effect at the earliest possible date.

PARKS AkD OPE!i SPi^CSS

Bexhill T.C.—It has been agreed to purchase a

further portion of coastguard land from the War Ut1i<-e

for £2,000. The land occupies a most advantageous
position in the centre of the sea-front, and would be

a suitable site for the propose! vvintT garden.

Ogmore and Garw U.D.C.—Plans have been

approved for a recreation ground to cost £956.

8£FUSt GOaSCTlJ^l AJkD DSS'^lS? L
Camberwell B.C.—With respect to the allegations

by the Southwark Board of Guardians that the near-

ness of the council's railway siding, where refuse was

dealt with, to the Champion Hill Infirmary, consti-

tuted a nuisance, dangerous to the health of the

inmates, a letter has been received by the council from

the Local Government Board stating ;
" Apart from

the question whether there was sufficient evidence to

connect the outbreak of enteritis at the Southwark

Infirmary with the presence of refuse at the siding,

the board were satisfied, on the report of then-

inspector that the use of this siding was so unde-

sirable that it should be discontinued. The board

express their disappointment at the attitude of the

borough council in the matter. They press that

immediate steps may be taken to abandon the use of
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this pailicuhar siding. The board trust tli.it when
this has been done ll\e whole question of tlie .irrnnge-

nients to be made for the disposal of ivfuso will receive

the serious consideration of the council."

Exeter T.C.—Acting upon the report of a sub-com-

mittee, the Lighting and Cleansing Committee have

instructed the city surveyor, ]\Ir. T. Moulding, to

jn-epare plans of a building for a refuse destructor on

the grounds of St. Thomas sewage works. The com-

mittee have also resolved that before proceeding with

plans the city surveyor should report on the power

likely to be derived from a destructor of the size

required in dealing with the city refus(\ and the use

that might be made of such power.

ROADS AND MATERIALS.

Aberdeen T.C.—Powers are to be applied for tor

several street improvements, iiirludins a srbeiiie for

iinprovin.s the jun.-lion of SI. Nic-liolas-sl reel with

Union-street.

Argyll CO.—The Lorn District Committee have

approved a list of improvements suggested by the

road surveyor, Mr. Kenneth Macrae, and estimated

to cost £14,023. These include the bottoming of

l)ortions of surface on the Oban to Ardrishaig road

and on the Blackmount road, the stripping and widen-

ing of certain poi-tions of these roads. im]iroving the

turns at four points on the Dalmally to Inveraray

road between Tettle bridge and Cladich, widening and
improving the gradients at the west end of (he Pass

of Brautler between the end of (he wood and the

widening recently carried out ; the widening and
bottoming of road from Bridge of Awe to a point

near Orunachjf ; and the widening and bottoming of

portions of surface on the Stronmilihan and Dalmally
road.

Balrothery R.D.C.—The couiily surveyor, Mr.

William CoUen, placed before the council lately a

scheme of direct labour for the maintenance of the

300 miles of roads in the rural district for a period

of three years from April Isl next, at a cost of

£10,000 per annum, this figure representing the

average annual expenditure on these roads during the

past three years. In a report on the scheme the

county surveyor suggested that a good quarry should

be obtained in each of the three divisions of the rural

district, and that for each quarry theic should be

purchased a portable engine and a set of si earn rock

drills, a mechanical stone-breaker, a weighbridge,

a steam tractor, three wagons, a magazine, a slied, a

store, and an office, for the purchase of which a loan

should be obtained. The council adopted the scheme
of direct labour.

Belfast T.C.—A scheme of im|)rovement is contem-
plated in the district, between Crcgagli-strect and
Ravenhill-avcuuo.

Barnstaple R.D.C.—It has been agreed to carry out
in a modified form the proposal of the mad surveyor,

Mr. A. A. Richards, for the draining and- metalling
of jjart of the Instow-road.

Buckhurst Hill U.D.C.—Tlu surveyor, Blr. H.
Tooley, has received instructions to prepare specifica-

tions for several schemes of kerbing and clianriclling.

He will also report upon the condition of ]\Ionkhanis-
laue.

Bury T.C.—It is intended to apply to the Local
CTOvernnient Board for a provisional order for power
to purchase conipulsorilyeertain lands in the borough,
the purpo.se for whicli the lands are proposed to be
taken being the widening of highways in Bolton-.street,

Kochdale-road, Walmersley-road. Farad i.se-street.

Chesham-road, Rook-street, Clough-slreet. Stanley-
street and Water-street.

Carrickfergus U.D.C.—It is intended to lay a
granolithic iootiiatb in High-street at a cost of £182.

Chard T.C.—The council have approved the plans
and estimates of the surveyor, Mr. E. "\V. Hearn, for
the proposed widening of the road between Furnham
Vicarage and the new drill hall.

Exeter T.C.—The question of i-epaving a consider-
able length of the tramway track has been referred
to committee.

Foleshlll R.D.C— Although unsuccessful in their
lecent effort to obtain a grant from the-. Road Board
for improvements at Rowley's Green and Holbrooks,
the council have decided at a future date to renew
their application in respect of Watery-lane, at
Keresley, which is situated in a district wliere a new
colliery is being established, and is flooded in time
of rain.

Grangemouth T.C. —Repairs are to be carried out,

in Karl's-roud, .it an estimated <-ost of .e2,0lX).

Kent C.C—An estimate of £2,210 has been adopted
for the improvement of the footpath at Cro3'don-

road, Penge.

Plymouth T.C.—The borough surveyor, Mr. J.

Paton, has been authorised to carry out an improve-
ment from the junction of Weston Park-road and
Peverall Park-road, onward to Holland-road.

Richmond T.C.—The Surrey County Council have
sanctioned a L'rant of £652 towards the cost of improv-
ing the jiniction of Sheen-road and Worplc-way.

Sidmouth U.D.C.—The surveyor. Mr. R. Lake, has
licen instructed to obtain tenders for the work of

widening Winsladc-road.

Tettenhall (Staffs) U.D.C.—It has been decided to
arcr|it the nlfer of a second-haml r2-ton steam roller

for Liao.

Upholland U.D.C.—As the result of the demolition
of certain property it is intended to widen Parliament-
street from 24 ft. to 32 ft.

Warsop U.D.C.—The alternative plan of the sur-

veyor, Mr. L. A. Westwick, for widening Wood-lane,
at an estimated cost of £110, has been approved.

Westminster B.C.—In connection with the reduced
speed liiuil for iimlor vehicles the Londini County
Council have written suggesting that th<? lamp-posts
in tile roads affected should have red and white bands
l)ainted on them in order specially to indicate the
existence of the reduced speed limit, as has been done
by the Wandsworth Borough Council at Higll-street,

Putney. The county council also think it desirable

that a uniform practice in (his respect should be
adopted throughout the County of London, and aiv

suggesting to the other boroughs in which reduced
speed limits are in oi)eiation that they should adopt
the same course. The Works Committee of the
borough council have directed that red and white
bauds be |)ainted on the lam|i-posts in the vicinity

of Hyde Park-corner as suggested, and recommended
to the council that the proposal of the London County
Council should be generally adopted in all the roads
in Westminster to which reduced speed limits apply.

West Sussex C.C—Application is to be made to

the Road Board for a grant and loan to enable such
work being carried out on tlie Haslemere and
Chichester road as would place the road in such a satis-

factory condition as would warrant its being mained.

Woolwich B.C.—The council have accepted a grant
of Ct.oOU from the Road Board towards the cost of

paving foot])aths iu Folkestone-road.

SEWERAGE AND SEWAGE DISPOSAL

Coatbridge T.C.—A scheme for dealing with the
.so'.vagc of Hrewsterford is to lie ciuricd out at an esti-

in.-ited cost of EOtV).

Derry T.C.—Tlie executive sanitary officer reported
recently to the Public Health Committee that the
staff was engaged in having water closets substituted
for privies, and all the latter were being gradually
cleared away. Alderman Anderson stated that within
two years the number of dry closets in the city had
been reduced from 3,900 to 1,500.

Kidderminster T.C—The Local Government Board
have intimated that after further consideration they are
prepared to sanction the council's proposals to buy two
farms from the Earl of Dudley for the extension of

the corporation sewage farm, on condition that the
surplus land whicli is not required for sewage disisosal
shall be disposed of as soon as possible, and that an
agreement is come to with Bewdley Council as to
the distance from their waterworks the sewage shall
be placed. The new scheme will cost over £20,000,
and there will also be an outlay of over £12,000 for
draijiing the areas recently added to the borough.

Mansfield T.C.—The Sewerage Committee recom-
niend sewerage extension woi-ks estimated to cost

£1,200.

Preston T.C.—^It is proposed to drain and level part
of Moor Park, at au estimated cost of £400.

Teddington U.D.C.—Jlessrs. W. Cunliffe A- Sons,
Limited, contractors for the .sewerage works exten.sion.
having intimated their inability to proceed with their
contract, it was on Monday decided to advertise for
tenders for its completion. The engineers for the
scheme—Mr. W. Fairley and Mr. M. Hainsworth, the
surveyor to the council—were also authorised to eui-
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|iliiy a compclent peisoii (d make a valuation of lln'

iiiadiial and plant npon tlie works at date.

Weetslade U.D.C.—Nogoiiations have been opciiod
up witli tlie iieifrliliouiing local authorities with a view
to the adoption of a joint soheine for conveyinp: the
sewage tn the sea, at an estimated cost of C-(.(KH).

WATER, CAS, ANQ ELECTRICITY.
Ashington U.D.C.—The question of a water supply

scheme is heing considered by the council.

Bridge of Allan T.C.—The council have offered

£26,683 for the purchase of the local gas under-
taking, and as the company claim £45,(1*111 the matter
is to be referred to referees.

Chippenham R.D.C.—At a meeting of the council

hold recently, Mr. T. J. Moss-Flower, C.E., 28 Victoria-

street, Westminster, S.W., and Carlton Chambers,
Bristol, attended and explained the scheme of water
supply he had, in co-operation with Mr. A. H.
Lapliam, the council's surveyor, prepared for supply-

ing a large part of the <ouncii's area with water,

including Chippenham Without, Hardenhuisli,
Langley Burrell, Kington J^angley, Draycott Cerne,
Sutton Benger, and Christian Malford. The sclieme

involves the sinking of a deep well, and boring,

provision of engines and pumps, la.ying a <ast-iron

rising main some 2i miles long, construction of a large

storage reservoir, and some 12 to 14 miles of distri-

buting mains. The scheme was adopted by the

council, and instructions were given for the making
of the necessary boring.

Howden R.D.C.—The coiiMcil have sealed a petition

to the Local Government I'oard in the matter of the
water supjily. ExperimciHal boring is being carried

on at Dale Plantation, South Newbald, and a favour-

able I'eport relating to it was )e<'ently made by the

engineer, Mr. Percy (iriHilli. The scheme of water
supply, which has already been before the council,

involves an expenditure of over £50,000.

Leiston-CUm-Sizewell U.D.C.—The surveyor .ind

water engineer, Mr. C. F. Brown, has prepared plans
for a scheme for the provision of engine drivcis'

cottages at the New AVell, and llie installation of an
electrical indicator and recorded for registering llie

liepth of the water in the tower tank at the pumping
station. A loan of £510 for the work is being

applied for.

Mexborough U.D.C.— I ho council are applying to

rarliament im: powers to iiurcliase the uiTclertaking of

the Mexl)orom.'li and District Water Company. Ltd.

Northwich U.D.C.—Parliamentary powers are to be
sought for a supplementary water sup|)l.v scheme, the

cost of whicli is estimated at £18,0IXt.

Street U.D.C—The surveyor, Mr. W. H. Cousins,
recently submitted a report on the new water .supply

at Rodney Stoke, the council liaving sunk a borehole
on their property there to the depth of over .'500 ft.

During a period of fourteen days the flow giiugcd con-
stantly G6,0n0 gallons per day. This was not the maxi-
mum amount of the borehole, but it was considered
that a supply of between .jO.ofK) and 60,000 gallons per
day would bo sufficient for all present and near-future
))Urposes. The reports of analyses were cpiite satis-

factory. The surveyor and tiie clerk were warmly
thanked for their services in connection with the
matter.

Tobercurry (Co. Sligo) U.D.C—The Local Govern-
ment Board have asked to be definitely informed as
to whether the council intended tn abandon the con-
templated scheme of new waterworks for the town
in order that they might give an early decision on a
memorial received from the townspeople. A scheme,
at an estimated cost of £5,00f), was prepared over a

year ago. but was subsequently abandoned by a majo-
rity, and was again revived some months ago. The
council have requested the Local Government Board
to hold an inquiry.

MISCELLANEOUS.

Leiston-cum-Sizewell U.D.C.—The surveyor, Mi-. C.

F. Brown, has been instructed to jjrepare plans,

estimates, and specifications for laying out about
4 acres of land as a cemetery.

Lewisham B.C.—The General Purposes Committee
recommeTided the council not to consent to the scheme
of the county council for the construction of the

tramway vid Eltham-road and High-street, Eltham.
The council, however, have referred the matter back.

Wembley U.D.C—Land costing £2,000 has been

purchased for the purpose of a burial. ground.

PERSONAL.

j\lr. J. Kinerscn, Stockton, has been appointed sur-

veyor to the Whitby Rural District Council.

Mr. F. S. Cutler, deputy surveyor to the Deptford
Borough Council, has lieen granted an increase of

salary.

Mr. F. W. Turton, surveyor to the Sedgley Urban
District Council, has been voted an increased salary
of C40 per annum.
Mr. H. Boyes, surveyor to the South Crosland Urban

District Council, has been appointed to the additional
oliicc of building in.spector.

Mr. D. T. G. Brown, surveyor and inspector to the
Sherborne Url)an District Council, has had his salary
increased by £30 per annum.

yiv. E. P. MoorhoTise, of Rothwell, has been aii-

pointed surveyor and inspector of nuisances to the
Hexham Urban District Council at a .salary of £200.

-Mr. L. S. IMcKenzie, city engineer of Bristol, with
tbe chairman of the Sanitary Connnittce and the
legal adviser to the conunittee, has been apiiointed
to attend tbe Town Planning Conference to be held
at Bath next month.

Mr. Frederick Thomas Culbill died, we regret to

state, on the 22nd inst. at his residence at Becken-
liani, aged seventy-eight. Mr. Cutbill had been a
director of Claridge's Patent .\si)haUe Company,
Limited, since its incorporation as a limited com-
pany thirty-nine years ago.

Mr. F, O. C. Na.sh, Assnc.M.iNsT,.r.ii,, who, on
Friday last, was appointed chief assistant l)y the
Town Planning Committee of the Birmingham City
Corporation, has been engaged as assistant to the
city engineer of Newcastle-on-Tyne dining the past
five years. A .son of Joseph Nash, k.i., Mr. Nasli
was educated at St. Paul's School, and has had
seventeen years' experience on inii>inlant works of

construction.

.Air. Arthur G. Bates, who has been for upwards
of three years in the engineer's department at Chis-
wick, was last week the recipient of a presentation
from his brother officers on the .staff of tlic Chi.swick
Urban District Council, upon his taking up an ap-
|iointmenl under Jlr. .James A. Webb, engineer and
surveyor to the Hendon Rural District Council. The
pre--entation took the form of a box sextant and i>ro-

fessional books. Jlr. Bates had already been pre-

sented with a dumpy level b.v his cbicf on tbv com-
pletion of his articles.

FOK OTHER ADVERTISEMENTS
See End of Paper.

j^EATH RURAL DISTRICT COUNCIL.

RESOLVE.V SEWERAGE WORKS.

APPOINTMENT OF CLERK OF WORKS.
The aliove C-ouncil require the services of a

thoroughl.v competent Clerk of Works to supervise

the Construction of Sewerage and Sewage Disposal
Works, under the direction of the Engineer, Mr.
W. B. Clason Thomas, Assoc.m.inst.c.e.

Salary £2 10s. per week, pa.vable monthly, subject

to one month's notice at any time on either side.

Every candidate must have had inevious experi-

ence in the supervision of the construction of similar

woiks, and he will be required to check all levels,

and be competent to measure up and keep systematic

account of the work done from day to day.

The work comprises the Construction of Detritus

Tanks. Settling Tanks. Storm-water Tanks, Effluent

Tanks, Bacteriological Filter-beds, Automatic Dis-

tributors, the Laying of 12 in., 9 in. and 7 in. Sewers,

with the necessary ^Manholes, Flushing Chambers,
Vent Shafts, and other appurtenances. The person

appointed will be required to reside at Resolven.

Application, stating age, with full details of pre-

vious cxjierience and particulars of similar work, the

construction of which the applicant has supervised,

accompanied by copies only of not more than three

testimonials, are to be sent to the undersigned on or

before December 10th, 1913, endorsed " Clerk of

Works, Resolven."
CUTIIBERTSON St. POWELL,

Clerks to the Council.

."iS Water-street,

Neath.
November 20, 1913. (998)
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TTRBAN DISTRICT OF FINGHLEY.
^ TEMPORARY JUNIOR ENGINEERING

ASSISTANT.
The Council of tlie iibove-named District reqviire tlie

services of a Temporary Junior Engineering Assistant
in, their Kngineer and Surveyor's Department, at a
salary of £65 per annum

:

Candidates must be competent levellers and sur-

veyors and good draughtsmen, and must have had
at least twelve months' experience in a municipal
engineer's office.

Preference will be given to those who have passed
the examination of the Institution of Municipal and
County Engineers.
Form of application may be obtained from the Engi-

neer and Surveyor, IMr. C. J. Jenkin, at the under-
mentioned address.
Applications, endorsed " Temporary Assistant," ac-

companied by copies of three recent testimonials, must
he delivered to the undersigned by not later than
12 o'clock (noon) on Friday, the 12th December, 191.3.

Canvassing, either directly or indirectly, will he
deemed a disqualification.

E. H. LISTER,
Clerk of the Council.

Council Offices,

Church End,
Finchley, N.

November 26, 1913. (1,002)

BE C K E N H A M URBAN DISTRICT
COUNCIL.

TO CONTRACTORS.
The Beckenham Urban District Council invite Ten-

ders for the making up of Sherineham Road. The
works include the supply of about 70 cubic yards of

Field Flints, 16 cubic yards Croydon Gravel, the refix-

ing of about 640 lineal feet of Kerb, the supply and
laying of 6S0 lineal feet of Channelling, together with
the remodelling of 110 lineal yards of roadway, and
works incidental thereto.

Plans and Sections may he seen, and Bills of Quan-
tities, Specifications and Forms of Tender obtained,

on application to Mr. John A. Angell, Surveyor, on
and after December 2nd, on the production of a
receipt from the Collector for a deposit of £1, which
will be returned on the receipt of a bond-fiJe Tender.
A clause will be inserted in the Contract providing

that the Contractor shall (1) pay to the employees the

wages generally accepted as current for workmen en-

gaged on similar work in the town where the work is

executed, and (2) to the extent of 75 per cent at least

of the staff required in the execution of such works,
give preference to and engage .=uch competent worli-

men of the class required as may be bond-fide residents
in the Parish of Beckenham and may offer themselves
for employment.
Payment under the Contract will not be made until

six months after the completion of the Works.
Tenders, duly sealed, and endorsed " Tenders for

Road AVorks." to reach the undersigned not later than
4 p.n)., Monday. December 15th, 1913.

The Council do not bind themselves to accept the
lowest or any Tender.

(By order)

F. STEVENS,
(1.003) Clerk of the Council.

ROTHERHAM RURAL DISTRICT COUNCIL.
' The above Council are prepared to receive

Tenders for (1) the Provision. Laying and Jointing,

&c., of about 1,130 yds. 12-in. and 545 yds. 9-in.

Stoneware Pipe Sewer in Steadfolds-lane. Brookhouse,
Laughton-en-le-Morthen. near Rotherham

; (2) the
Provision. Laying and Jointing of alx)ut 224yds. 9-in.

Stoneware Piiie Sewer in Rotherham-road, !Maltby

;

(3) the Provision, Laying and Jointing of about 72 yds.

6-in. Stoneware Pipe Sewer in Church-lane, Maltby,
near Rotherham; and (4) the Provision, Laying and
Jointing of about 330 yds. of 9-in. Stoneware Pipe
Sewer in Bawtry-road, Bramley, near Rotherham.
Plans may be seen, and Specifications, Bills of

Quantities, and Forms of Tender obtained, from the
Engineer to the Council, Mr. B. Hey, m.i.mtjn.e..

Imperial Buildings, Rotherham, upon payment of

CI Is. (cash or postal order only) for each set of

Quantities, &c., required, which will be returned on
receipt of a hona-fidc Tender, and in the case of the
accepted Tenders the deposit will be retained until
contiacts and bonds have been entered into with the
Council, and in the event of a withdrawal, such sum
will Ix" forfeited.

Sealed Tenders, endorsed respectively (1) " La\igli-

ton and Brampton Sewerage," (2)
" Rotherham-road

Sewerage, Maltby," (3) "Church-lane Sewerage.
Maltby," and (4) "Bramley Sewerage," to be delivered

to the undersigned not later than Monday, tlie 8th

day of December, 1913.

the (Council do not bind themselves to accept tl>e

lowest or any Tender.

(By order)

OXLEY & COWARD.
Clerks to the Council.

6 Westgate,
Rotherham.

November 26, 1913. (l.OOO)

pOTHERHAM RURAL DISTHJCT CuL NCIL.
-*-^ PARISH OF RAVENFIELD.
The above Council are prepared to receive

Tenders for the Carting from Rotherham Station to

Ravenfield of about 39 tons of 3-in. Castriron Water
Pipes, and the Excavating, Laying, Jointing and
Filling-Ln of about 1,820 Un. yds. of 3-in. Cast-iron

Water Pipes.
Full particulars and Forms of Tender may be

obtained of the Engineer of the Coimcil, Mr. B. Hey.
M.I.MTJN.E., Imperial Buildings, Rotherham, on pay-
ment of £1 Is. (cash or postal order), which will be

returned upon receipt of a bond-fide Tender, and, in

the case of the accepted Tender, the deposit will

be retained until a contract and bond have been
entered into with the Council, and, in the event of

a withdrawal, such sum will be forfeited.

Sealed Tenders, endorsed " Rotherham R.D.C.
Waterworks," to be delivered to the undersigned not

later than 12 noon on the 6th December, 1913.

The Council do not bind themselves to accept the

lowest or any Tender.

(By order)

OXLEY & COWARD,
Clerks to the Council.

6 Westgate.
Rotherham.

November 26, 1913. (1,001)

TAERBYSHiRE COUNTY COUNCIL.
-*^ TENDERS FOR ROAD MATERIALS.
Tenders are invited for the Supply of Broken Stone

and Chippings required for the Maintenance of the

Main Roads, such as:—
Granite,
Basalt,

Slag,

Limestone,
Tarred Macadam,
Tarred Chippings,

or other suitable Materials, delivered at various
Railway Stations and Wharves in the County during
the year ending 31st March. 1915.

Form of Tender and Conditions of Contract may be
obtained at my Office, and will be forwarded through
the post on receipt of a stamped addressed large

foolscap envelope.
Tenders for Tarred Macadam must he upon a

special Form, for which application must be made.
Tenders are to be delivered to me not later than

Tliursday, December 11th, 1913.

The lowest or any Tender will not necessarily be
accepted.

J. W. HORTON, ASSOC.M.INST.C.E.,
County Surveyor.

County Offices,

St. Mary's Gate, Derby.
November 26, 1913. (999)

G1OSP0RT AND ALVKR.STOKK URBAN
' DISTRICT COUNCIL.
The Council invite Tenders for the laying of about

2'JO yds. super, of Compressed Asphalt Block Carriage-
way Paving.
Plans may be seen and Specification and Form of

Tender obtained upon application to the Surveyor to

the Council.
Sealed Tenders, addressed to the Clerk to the Coun-

cil, endorsed "Tender for Asphalt Paving," to be de-
livered at the Council Offices not later than Noon,
IMh December next.

H. FROST,
Surveyor to the Council.

Town Hall,
Gosport.

November. 1913. (1.004)
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Institution of IVlunicipal and County Engineers.
WEST MIDLAND DISTRICT MEETING AT BIRMINGHAM.

There was an interesting discussion on tlie corrosion
of water mains at tlie meeting of the West-Midland
District of tlie Institution of Municipal and County
lOngineers at Birmingliam, on Thursday of last week,
following tlie paper of Mr. William Ransom, assoc.m.
iNST.c.E., assistant engineer, Worcester, which was
published in our issue of last week. Mr. A. T. Davis,
county surveyor of Shropshire, chairman of the dis-

trict, presided over the gathering, and there were
pre.sent Messrs. A. D. Greatorex (West Bromwich),
l)ast-president, H. E. Stilgoe (Birmingham), member
of council, R. Blanchard (Cannock), W. B. Chancellor
(Lichfield). H. J. Coleliy (Atherstone), F. C. Cook
(Nuneaton), hon. district .secretary, R. Dixon (Strat-

tord-on-Avon), S. Douglu.s iKenilworth"), C. F. Gettings
(Worcestershire), H. H. Humphries (Birmingham), E.
HoUoway (Eveshaui Rural), W. H. Jukes (Tipton),

J. T. King (Birmingham), G. W. Lacey (Oswestry),
J. Moncur (Staffordshire), R. C. Moon (Nuneaton),
A. E. Newey (Foleshill Rural), W. Plant (Stafford). W.
Ransom (Worcester), W. O. Thorp (Malvern) and .J. D.
Watson (Birmingham), members; E. J. Goodacre
(Nuneaton), A. R. Gray (Birmingham), H. B. Matthew
(liirniinghaui), associate-members, and J. T. Fitch
(Birmingham), student.
Mr. F. C. Cook, hon. district secretary, announced

letters of apology for absLMice from Messrs. T. Caink
(Worcester), E. H. Crump (Hinckley), A. J. Dickinson
(Redditch) and G. Green (Wolverhampton).
Mr. A. D. Greatorex took the chair until the arrival

of Mr. A. T. Davis,

PRESENTAIION TO THE LAIE HON. DISIRIUI SECHEIARY.

Mr. Greatorex intimated that a presentation was
to be made to the late secretary of the district, Mr. H.
Richardson, on his marriage. Mr. Richardson had
Jiot yet returned from his honeymoon.

Mr. H. E. Stilgoe (Birnungham) said at a meeting
(jf the Executive Committee, which was held there a
few weeks ago, it was thought that the occasion of

Mr. Richardson's wedding would be a very suitable
and proper one for his friends in the Midland District
to .show in some tangible form their approval of and
gratitude for the services which Mr. Richardson had
rendered to the institution in the past Ijy acting as
secretary for the Jlidland District. His activities

were always exercised in the best interests of the
institution, and for several years he acted as secretary
in a nianner very pleasant to all of them. He spared
no pains to interest all the members with whom he
came in contact in the \\ork of the institution, and
he was always foremost in arranging meetings and
excursions, and he never forgot at any of those meet-
ings to enlist the sympathies of those present for the
widow and orphan fund of the institution. They
would all remember that Mr. Richardson took a

special interest in this branch. It was intended to

present to him a silver salver—a heavy, handsome
piece, which had been inscribed as follows: "The
Institution of Municipal and County Engineers.
Presented to Mr. H. Richardson on his wedding day,
29th October, 1913, by his friends in the Midland
District." The inscription was short, but it expressed
their feeling of regard for Mr. Richardson as a friend,
ff it was the wish of the members present he would
hand the salver to Mr. Ricliardsou or send it to him
with an expression that tliey wished him long life

and happiness in his new estate. (Cheers.)
Mr. J. D. Watson (Birmingham) said he had known

Mr. Richardson for a long time, and he had a very
great liking for him. He had found Mr. Richardson
a man one could do business with, although one held
views entirely opposite to him, Mr, Richardson had
always been fair and reasonable in any business he
had had to do with him, even where their board's
interests seemed to clash. He was a really good
fellow, always ready to enter into the business of the
institution with heartiness, and they had never had
an excursion without his passing the hat round for
tlic widow and orphan fund. He was sure they all

wished him long life and happiness, and that his
marriage might be productive of happiness to him
and his wife.

Mr. A. D. Greatorex (West Bromwich) said he
wished to associate himself with the remarks of Mr.
Stilgoe and Mr. Watson. He had known Mr. Richard-
son for seventeen years, and he had always found

him to be what Mr. Watson had said. He was sure
that every nieml)er of the Midland District wished
Mr. Richardson every hapiiiness in liis marricil lite.

He did not think they could do better than leave the
matter in the hands of Mr, Stilgoe, and ask him to

hand the presentation to Mr. Richardson on his re-

turn, with their best wishes for the happiness of him-
self and wife.

ELECTION OF EXECUTIVE COMMITTEE.
Tlie following were elected to form the Executive

Conunittee for the district:—
Warwickshire: JMessrs. Sholto Douglas (Kenilworth),

J. Willmot (Warwickshire), H. Richardson (Birming-
ham), E, J, Goodacre (Nuneaton) and A. R, Gray (Bir-
mingham),
Worcestershire: Messrs, C. B. F. Gettings (Worce.s-

ter.shire) and F. Woodward (Stonebridge).
Staffordshire: ilessrs. W. B. Chancellor (LichtieldK

H. J. Clar.son (Tamworth), A. D. Greatorex (West
Bromwich), J. Moncur (Staffordshire), W, Plant
(Stafford) and G. Green (Wolverhampton).

Shropshire: Mr. G. W. Lacey (Oswestry).
Herefordshire: Mr. J. H. Jack (Hereford).
Mr. A. T. Davis thanked the members for his re-

election as chairman of the district, and as their
representative on the council of the institution.

mutual defence fund.

Mr. F. C. Cook, hon. district secretary, read a
letter witli reference to the proposed formation of a
Mutual Defence Fund.
Mr. A. D. Greatorex (West Bix)mwicli) said the

suggestion was that members .should voluntarily sub-
scribe so that in the event of any member being
unfairly attacked by any member of his authority
the fund would be available for his defence. They
had had one or two cases of recent years where sur-
veyors liad been undidy harassed by members of
their council.

.\ majority of the members present voted in favour
of llie proposed fund.

THE CORROSION OF WATER MAINS.
Following the reading of this paper, Mr. Ransoji

said: I liave brought with me ju.st a small bit of

iron iiipe. which I obtained a few weeks ago from
mains about fifty years old. It illustrates the ordi-
nary form of rust which collects inside the main.
The main recently burst, having been in use about
fifty years.

[The short length of pipe was passed round and
examined with much interest. There was a thick,
but varying, incrustation of rust on the inside of

the piije.]

The Chairman (Mr. A. T. Davis) said he hoped
they would have a good discussion on this interesting
paper. What they wanted was to thresh the subject
out. Those who were not actively engaged in the
control of water sui^ply works were desirous of
learning from those so engaged.
Mr. G. W. Lacey (Oswestry) proposed a vote of

thanks to Mr. Ransom. So far as the paper itself

was concerned it was rather a statement of facts
which most of them, who had to do with waterworks,
were fairly acquainted with as to the cause of rust
and the chemical action which takes place in the
pipes. So far as his own waterworks (Oswestry) were
concerned, they had a peaty water, which was acid,
and had the effect upon the pipes which Mr. Ransom
mentioned in the latter part of his paper. The
original pipes which were laid for the conveyance of
the water from the storage reservoir to the service
reservoir were laid some forty years ago, and in all
probability were either not coated with a bitumen
coating, or else imperfectly coated; at any rate, after
a period of years had elapsed the quantity of water
discharged by the main was found to be considerably
reduced, and scraping of the main throughout its

entire length was adopted. That scraping did not
take place laitil the main had been in u.se for ten
years, and the amount of corrosion, or of growth on
the interior of the main in that time was very con-
siderable. The effect of scraping had increased the
delivery to the extent of 30 per cent. At the present
time—it was now twenty years or more since the
scraping was first undertaken—the growth on the
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pipe had exceeded the effect of the scraping, although

rhe scrapinjj was done three or four times a year, and
it liad become necessary to duplicate the main, to

wliere the hydraulic maui would give them delivery

t.lirough the original main. It meant duplicating the

original main for half its distance to give them a

supply sufficient for their needs. Dr. Campbell
Brown conducted an elaborate inquiry into the effect

of these growths on the mains of the Liverpool Cor-

poration, and his report was published some years

ago. He found that it was an organism %\hich

attaclied itself to the pipes. The Liverpool water
was a similar water to Oswestry—a peaty water from
off the hills. Liverpool found it necessary, not to

-scrape their large mains, but to pass through them a

kind of turbine brush, which had the effect of clear-

ing the main and increasing the delivery. The reason
scraping was not adopted was the damage to the

protective coating of the pipes, because there was
no doubt if scraping did take place the coating was
damaged, and the growth was increased from the
chemical action of the water on the pipes. This
gixjwth in the Oswestry pipes, which in the course of

years had become very hard—an oxide of iron—was
almost i in. in thickness. The scraping did not now
remove it, because it had got too great a hold upon
the pii)e, but it had the effect of increasing the bore
by which they obtained an increased supply. There
was an interesting discussion on a paper by Mr.
Ingham at Torquay some years ago on the incru.sta-

tion of water mains, and it was then stated, he
lielievod by JMr. Eden, of Sheffield, that not only had
he found this growth on pipes where the coating had
not been damaged, but he also found it on the gun-
metal valves. Clearly, in that case 'it vi-as not a

chemical action, and he thought it had been estab-
lished that this growth was of a bacterial nature.
:Mr. Kansom's paper was of considerable interest,
and he hoped there would be other gentlemen present
who could give them information as to different
classes of water and the effect it had upon their
pipes. Unquestionably, one of the great points to be
emphasised was that the coating of water mains
should be done in the very best possible manner.
There was no doubt that the roughness of surface of
a cast-iron pipe rather lent itself to incrustation,
unless exceptional care was t^ken in the coating.
If every part of the iron did not receive its coating,
and they got pinholes in the coating, then the
corrosion more ea.sily commenced. There was
an interesting point in the paper about the cor-
rosion of steel pipes. In that case Mr. Ransom men-
tioned a South African steel water main which had
become so pitted with rust that it had become neces-
sary partly to replace it with a cast-iron main. That
was a stumbling block in the way of those who de-
sired to use steel mains, which he did on the occa-
sion of this duplication, and after consideration he
came to the conelusaon that there was likelv to be
more risk with it. Mr. Gettings had risked it at
Teignmouth. and time would prove what effect the
water there had on that steel main, and at would be
interesting to know whether corrosion did take place.
If corrosion did not take place it would be avoided
by the coating of the pipes, and the steel having a
smoother surface, consequently there was a good
opportunity of the pipe being thoroughly covered,
thus delaying the action of the water on tlie metal.

^Ir. W. O. Thorp (Malvern) said corrosion of water
mains was well known to them, but the real action
which went on and the contributing causes had been
very little studied. He could only" speak of his own
personal experience in Malvern. They had water
pipes which had been in the ground fifty or sixty
years, and he had taken up 3-in. pipes wliich it had
been impossible to put more than a finger through,
tlie corrosion had been so considerable. He had been
interested as to the effect of pressure on corrosion.
In tlie high-level districts, where the pressure was
only 30 lb. or 40 lb. to the square inch, the corrosion
had been less than in the lower part of the district,
wliere the pressure was 1801b. to the inch. They had
reduced the pressure in the low-lyinc districts toSOlb.
instead of 180 lb. to 200 lb., and the future would show
what the effect would be on the corrosion of the pipes.
With regard to hardness, their Malvern water was
notoriously soft, and that did contribute to the corro-
sion. They had an auxiliary supply which was harder,
and in the mains which carried that water the corro-
sion had been stopped. One ^vould like the amount
of CO, that was necessary to create a serious amount
of corrosion, because when they liad found the cause
of damage the next thing was to find the best method

of curing it. They could not find out the method of

curing until they knew what was doing the damage.
He would also like to know whetlier storage in the
reservoir was sufficient to remove the CO. in the
water. He should think that aeration would remove
a large portion of the CO,. With regard to steel and
cast-iron pipes, lie had laid both pipes, and he had
a certain amount of doubt as to the advisability of
laying steel pipes, especially in districts where corro-
sion was known to have taken place in cast-iron pipes
previously. He had laid about 1 mile of steel pipes
through land where there were no connections to the
main, but when they came to property he had put
in cast-iron pipes with which to make the connections.
Tliat would be an interesting comparison in the future.
Where the soil had an effect on steel pipes, he felt

Lliat they should not be used, even where they were
covered with Hessian cloth soaked in bitumen. In
the course of time the Hessian cloth decayed, and
brought the outer soil into contact with the steel pipe,
and there was only about Jin. of metal before the
steel was worn through. That would be the case
directly the Hessian cloth lost its virtue. He had
adopted scraping in several instances, but his experi-
ence was that, after the pipes had once been scraped,
they had to continue the scraping so frequently that
it would pay them better to put in a new main alto-

gether. Scraping was advantageous the first time,
but after the first time they had to do it so frequently,
and had so many complaints from householders as
to ru.st and discoloration in the water, that he thought
it w'as better to put in a new pipe altogether.

Mr. W. Plant (Stafford) remarked that fortunately
he was in a district where the water was hard, and
there was no troulile from corrosion. The few mains
he liad taken out were practically clear.

The Chairman: That is very interesting; it bears
out wliat Mr. Thorp has stated.

Mr. R. Dixon (Stratford-on-Avon) said he might
almost repeat the words of Mr. Plant. The Stratford
water was fairly hard, and during the eigliteen years
lie had been in Stratford he had found no corrosion
at all in the mains.

Mr. H. E. Stiluoe (Birminghani) thought it might
be of some service to consider the use of steel mains.
It appeared to him that the oxidation which takes
place must be considered from the external as well
as the internal side of the pipes. He had known of

cases where steel mains had failed by reason of their

being attacked from what the soil contained on the
outside. This had happened chiefly where the wra))-
ping of bituminised Hessian cloth had failed at the
joints, and the steel mains had been attacked. In
laying the mains the workmen were not always the
mo.st delicate people in handling steel or any other
.substance, and the wTapping became rubbed. In such
instances trouble would very soon take place. Where
it took place along a line of water mains, where it

was practically impossible to carry out tests, the loss

of water might be very serious, and go on for a long
time without being discovered. There had been very
serious difficulties in various places in this way. He
would not himself la.y a steel main with a view to

its superseding a cast-iron main. He thought that
might be taken as good practice. One would only
think of laying a 9-in., 6-in. or 4-in. steel main to

supersede a cast-iron main where there might be
special circumstances in which the steel main might
be employed. He thought anyone embarking on a
water undertaking should use a steel main with
caution. He was not clear whether Mr. Thorp said
whether the whole of the incrustation was due to

deposit or apparently due to the action of the water
on the main. It occurred to him that some of it

might be due to deposit. He had had a somewhat
similar experience of the incrustation of mains, be-

cause he had worked in a very hard chalk water with
very little deposit and very little damage to cast-iron
mains after many years, and he had also worked in
waters from the greensand, which had had very
serious effect, not only in corroding the mains, but
in causing serious deposit. Those waters seem to have
acted on the mains in such a way as to make tliem
almost rotten, so that w'hen it was sought to take
them out the pipes would hardly stand handling at
all.

Mr. John D. Watson (Birmingham Drainage
Board) also spoke of the paper in words of praise,

and emphasised the need for studying tlie nature ami
the chemical constituents of the water to be conveyed
before determining the kind and size of conduit to

be employed. Engineers had realised that the
absence of such a study had brought about failure
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in the past, and that they ought to associate them-
selves with the chemist and the bacteriologist before

completing their plans of water supply schemes. He
t'ould remember when he entered the service of the

Arbroath Town Council as borough surveyor in 1SS4

that he was surprised to find that the water mains
which had been committed to his care were quite

free of incrustation, although they had done service

tor nearly twenty years. The quality of the Arbroath
water was in great contrast to the water supplied to

Dundee, where he had been engaged previously, the

Dundee water being soft and slightly acid, due to

peat from the mountain tarns, and therefore liable

to promote the ferruginous fungoid growth referred

to by iNfr. Ransom in speaking of the need for neu-
tralising acidity. Probably Mr. Eansoni was right

in suggesting that the presence of acid due to vege-

table substances in potable water engendered condi-

tions favourable to the growth of crenothrix ; further,

that neutralising the acid would probably counteract
the growth of that organism in waterworks mains.
The Dundee water, which was upland surface water
obtained from the Grampian Mountains, had a hard-
ness of rather less than 2 degrees, and it was no un-
comuioa thing to have mains furred up with ferru-

ginous growths. The Arbroath water was a contrast
to this, being obtained from wells, and containing
calcium carbonate (1.5 degrees of hardness). He did
not wish to be understood as saying that a hard water
never gave rise to incrustation in waterworks mains,
although be believed this was the general experience.
It wa.s alx)ut the year 1?.S4 that the late Mr. Bateraan
drew attention to growths forming in the main sup-
plying Manchester with water from Gorton. The
nature of this incrustation Mr. Bateman likened to
small mussels. The Gorton water had 2() degrees
of hardness, and tlie myriads of these " mussels

"

probably derived from the lime in it greatly
diminished the earr>-ir!g capacity of the main. WHien
the Gorton water was abandoned, and Longdendale
water, which was almost entirely free from lime, was
-ubstdtuted for it, the mussels died and became de-
taelied from the pipe, and increased carrying capacity
of the pii>e was the result. Mr. Watson had the ini-

l>ression that the soft water supplied to Dundee cor-
roded only the cast-iron mains; the steel main which
was laid across the present Tay Bridge by Mr. James
Watson, of Bradford, in ldS5, has not, so far as he
had learned, given any trouble in this respect. If
this were correct it showed that there was something
to learn which was not obviously apparent, but
having been out of waterworks practice so long, he
admitted that it may have been that he had not been
following the advances which had been made in this
respect, and rendered clear to them what was a diffi-

culty to him. Some reference had been made to the
.short Kfe of steel mains. His experience was not so
unfortunate as that of some of his friends. He was
now using a portable steel pipe, 9 in. in diameter,
and about 1 mile in length, for the conveyance of
.sewage sludge, and it appeared to be in as good con-
dition to-day as it was -iv hen laid ten years ago. This
pijje was handled a great deal, and received many a
blow in being transferred from place to place, and, of
course, the foul liqtiid it conveyed contained more
carbon dioxide than any potable water, yet it was in
excellent condition, both inside and outside. The
whole subject was an extremely difficult one. and if

the author of the pajjer had "done no more than
direct attention to it, he had rendered a great service
to all who were interested In waterworks.
Mr. C. F. Gettixos i Worcestershire) said he was

not there to defend steel pipes, but he had used them
to a considerable extent—something like 16 miles of
main. Before deciding to use those pipes, there were
a number of points which had to be considered. One
wa.s that they were dealing with a verv difficult
country to traverse, and they had exceedingly high
pressures. When he told them that the working pres-
sure at one place where they crossed a tidal river
oOOyds. wide was 3751b. to the square inch, thev
would appreciate that was a very heavy pressure.
They had also a very soft water. They had a water
which was rather lower than the Glasgow water; it
was not 1 deg. of hardness; it came right oft Dart-
moor. He went into it very carefully at the time, and
got a considerable amount of information from engi-
neers and analysts all over the world, and he was
.-atisfied that it was worth while not only doing, but
risking. Without labouring the point at all. he might
say they saved a considerable amount of monev—
ubout £5,(XH) on a £25.000 scheme—l)y adopting the use
of steel pipes. Those pipes had been in nearly eight

years. It might be of interest to the meeting to know
that, previous to his giving up the appointment which
he held in Devonshire, at that time he was greatly
inte.'ested and followed very carefully the condition
of these steel pipes, and he had a section cut out when
they had been in position just over five years. Imme-
diately adjacent to the section of the steel pipe they
cut out was a cast-iron pipe which had been put in

just under twelve months longer, and they also cut
out a section of that pipe. On the cast-iron pipe they
found considerable corrosion, so much so that they
were contemplating scraping. On the steel pipe there
was absolutely no corrosion, and without a microscope
they could not detect the slightest pinholes. He was
informed to-day—because he was still watching tho.=e

pipes, as he was naturally interested—that they were
still keeping in an equally good condition. They had
done something to harden the water, and they put in

mechanical filters. The water that was passing
through those pipes now was, approximately, of 2 deg.
of hardness, so it was still a very soft water. The
great point in using steel pipes was that they could
deal with very heavy pressures, and the whole pipe
line was tested up to 5001b. to the square inch.

The Chairman added his meed of praise to Mr.
Ransom for this paper. The paper and the discu.-siou

had pointed the moral that they should, if they de-

vi.sed a scheme of water supply, make i)roper research
and have the water carefully analysed, and ascertain
what was the best conduit for it. They had heard
from Mr. Gettings that at Teignmoulh steel pipes

had answered the purpose, although the water was
very soft. Before Mr. Gettings had .^iwken he was
inclined to think that what had fallen from Mr. Thorp
was very wise advice, that where they had soft water
to deal with to employ cast-iron pipes. He remem-
bered some twenty-five years ago there was a meeting
at Torquay, and a paper was read which showed that

tlie water was excessively soft.

Mr. Gettings ; The same water.

The Chaiemak said at Torquay they had consider-

able difficulty with the mains. They had to scrape

them in those days. They introduced some method
of scraping Avhich was worked by the pressure of the

water in the main. A piston, with certain knives

attached to it, was forced along by the pressure and
scraped the interior of the pipe. That was done from
time to time. Whether it. had been continued be
could not say.

Mr. Gktiings: That has been continued, and they

have duplicated their mains.

The Chairman remarked that they would see liow

this problem bristled with difficulties. They had a

main, laid with steel pipes, which up to tlie present

was perfectly free from incrustation. It behoved
them to lie very careful before launching any new
scheme of water supply as to distribution. Mr.
Ransom would feel from the tone of the discussion

ihat he had done something to contribute to the

information which they were all desirous of obtain-

ing, and he thanked him most heartily for the trouble

he had taken in preparing the paper.

The vote of thanks having been accorded,

Mr. Ransom, in reply, thanked the members for so

kindly recei\"ing the paper, and especially those who
had taken part in the discussion. Mr. Laeey had
referred to the scraping of mains. He believed the

general opinion was that when scraping had once

been adopted it did not really pay to reserape. The
rust so soon reformed, and the cost of rescraping

was so considerable that it did not pay. He was
hoping that someone would be able to suggest or

point out some method by which the free CO.
could be dealt with. He had endeavoured to

find out ,-ome method where the CO,' was dealt

with, and the only method he had seen adopted was
that referred to in the paper. Mr. Thorp had re-

ferred to rust being formed more quickly where there

was an increased pressure; that bore out the theory

of one of the authorities in his paper. The theory
was that with an increased pressitre the water got

into closer contact with the main, and increased the

effect of the rust. As to the storage of water and its

effect on CO., he believed that storage had very little

effectp in ridding the water of CO, ; and there was the

possibility of the water absorbing more oxygen, and
thus increasing the effect of chemical action in the

main. Mr. Watson emphasised one of the main
jioints they ought to consider. They ought to deal

with the water in the first place and not the main

:

get the water in such a condition that it would not

interfere with the main, and so be in the happy
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position of seeing that the main had little incrusta-

tion. Mr. Gettings' point was a very practical one.

and showed that they should not be too quick in

making ceiieralisations. They had some condemn-

ing' steel pipes, and at Teignniouth they had a case

in which steel pipes had been used and found very

^.ffective.

THE MEMBERSHIP ROLL.

At the last meeting of the council of the Insti-

tution of Jlunicipal and County Engineers the

following were

Elected to :Membership—Messrs. E. W. Cade,

district engineer, Public Works Department, Ceylon
;

W. Clark, burgh surveyor. Taypoi-t ; M. Yamaoka,

engineer of the Government-Genera! of Chosen

(Korea); K. H. Dvmond, deputy city engmeer and

surveyor, Exeter; and P. Collins, engmeer, The

Municipalities, Ministry Interior, Cairo.

Elected as Associate Members—Messrs. A. B.

Gladwell. deputy borough surveyor, Boston; P- G.

Eckersall, engineering assistant, Birmingham Coi_-

poration; R. E. Holding, engineering assistant, AVood

Green Urban District CouncU ; and P. F. E. ^ mton,

chief assistant engineer, Hendon Urban District

Council.

Elected as Students—Messrs. J. H. P. Andrews,

engineering assistant, Walsall Corporation ;
B. Crone,

surveyor's office, Portslade-by-Sea Urban District

Council; R. B. Herd, borough engineer's office.

Newport (Mon.) ; and H. L. Torr, borough engmeer's

office, Southend-on-Sea.

air. J. Owen was transferred from Associate Member

to jMember.
METROPOLITAN DISTRICT.

\ meeting of the members of the Metropolitan

District will be held at the offices of the institution

on Fridav, December 5th, at 7.30 p.m., when a paper

by Mr. Sydney G. Turner, assoc.m.insi.c.e., Bar-

rfster-at-Law, entitled " Some Recent Legal Decisions

of Interest to Municipal Engineers," will he read

and discussed.

NORTH-WESTERN DISTRICT.

\ meeting of the institution is to be held in the

Xorth-Western District at Manchester on February

20th and 21st.
Thomas Cole,

92 Victoria-street, S.W. Secretary.

ASSOCIATION OF MANAGERS OF SEWAGE

DISPOSAL WORKS.

The twelfth annual conference of sewage works

managers will be held in the York Room of the

Holboru Restaurant. London, on Thursday, December

nth, at 3 p.m., when the following papers will be

presented:—
"Fifty Y''ears' Personal Experience of Sewage Dis-

posal." "by Prof. A. Bostock Hill, m.sc. m.d., d.ph..

county niedical officer of health for Warwickshire

(president).
•' The Non-Bacterial Population of the Bacteria

Bed," by Mr. James' Crabtree, b.sc, a.i.c.

'• The Desirability of Fuller Recognition of the

Sewage Works Manager. " by Mr. John Cu.-tancc

(member).

The twelfth annual dinner will Ije held in the Royal

Venetian Chamber of the Holborn Restaurant.

Tickets, programmes, &c.. can be obtained on appli-

cation to the hon. secretary, Mr. Chas. H. Ball,

Chorlton-cum-Hardy, Manchester.

INSTITUTION OF MUNICIPAL ENGINEERS.

INSTITUTE OF SANITARY ENGINEERS.

FORTHCOMING MEETINGS.

On Wednesday, December 3rd, Mr. H. Percy Boul-

nois, M.iNST.c.E., the president, will present, ut a

meeting of the Institute of Sanitary Engineers, to be

lield at Caxton Hall, Westminster, a pajier entitled
•• Reminiscences of a Sanitary Engineer."

The president-elect, Mr. John D. Watson,

M.INST.C.E.. chief engineer to the Birmingham, Tame
and Rea District Drainage Board, will deliver his

inaugural address to the members on Wednesday,

January 7th.

NORTHERN DISTRICT MEETING AT NEWCASTLE-ON-TYNE.

A Northern District meeting of the Institution of

Municipal Engineers was held at the town hall, New-
castle-on-Tyne, on Saturday last, the chair being

occupied at the commencement of the proceedings

by Mr. J. W. Moncur, m.inst.c.e., Ixirough engineer

of Sunderland, chairman of the district. Tliere was
a good attendance of members.

It was decided to hold the annual meeting and
dinner of the district at the Turk's Head Hotel, New-
castle, on Saturday, January 10th, and a small com-
mittee, including Mr. John Robinson, the hon. district

secretary, was ai^pointed to arrange the details.

Mr. W. Finch, county surveyor of Cumberland, and
vice-president of the institution, was unanimou.sly

elected to the district chairmanship for the following

year.

The agenda included the discussion of the papers
Ipy Messrs. R. J. Spencer-Phillips, Arthur Palmer,
and T. C. Barralet, which were read at the fiftli

annual general meeting in London on the 7th inst.,

Iiut time did not permit: of this, owing to the pressure

of other business. A full report of the meeting will

l,>e given in our next issue.

SOCIETY OF ENGINEERS.

At a meeting of the Society of Engineers to be held

on Monday, December 1st, at the Institution of Elec-

trical Engineers, Victoria Embankment, W.C., a

paper entitled " The Corrosion and Rusting of Iron"
will be read by Mr. Erie K. Rideal, the following

being a synopsis : Chemical composition of rust—
Electrolytic theory of corrosion — Rusting in ferro-

concrete—Why the corrosion of iron in concrete is

not more prevalent—Corrosion due to external elec-

trical currents—Corrosion in water pipes—The protec-

tion of ironwork (1) by elimination of dissimilar elec-

trodes; (.2) by raising the resistance of the electro-

lyte; (3) by coating with other metals; (4) by ex-

ternally applied electric current—Testing iron and
steel for corrodibility—The influence of carbon in

iron.

The chair v.ill be taken at 7.30 p.m. precisely.

INSTITUTION OF WATER ENGINEERS.

WINTER GENERAL MEETING.

The eighteenth winter general meeting (being the

third statutory annual general meeting of the insti-

tution) will ^x held at the apartments of the Geo-

logical Society, Burlington House, W., on Saturday,

December 13th. Proceedings will commence at

10 a.m.
The following papers have been promised for read-

ing and discussion;—
(1)

" Compulsory Returns by Water Undertakings,"

by John Chisholm.

(2)
• The Portland Urban District Council Water-

works (Description of Friar Waddon Borehole

Scheme)," by R. Stevenson Henshaw.

(3) "The Solubility of Carbonate of Lime, and its

Bearing upon Certain Processes for the Treatment of

Water Supplies," by William T. Burgess, f.i.c.

(4)
" The Treatment of Plumbo-Solvent Water by

Cleans of Mechanical Filters," by Frederic John'

Dixon, ASSOC.M.INSI.C.E.

Advance copies of these papers will, it is hoped, be

available for the use of those wishing to take part in

the discussions, and early application should be made
Ijy those intending to be present at the meeting, to

whom alone they can be sent.

APPOINTMENTS VACANT.

Official and similar advertisembnts received up to 4.30 p.m.

on thcrsdais will be inserted in the following days issub,

but those responsible for their despatch arc recommended
to arrange that the'/ shall reach The Sceveyor office bi/ noon
on WEDNESDAYS fo ensure their inclusion in the weekly list of

summaries. Such advertisements may, in cases of emergency
only, be telephoned (City Ko. 10i6) subject to later con-

firmation by letter.

BUILDING INSPECTOR. — November 29th.—

Southend-on-Sea Town Council. £160 per annum.—
Mr. Ernest J. Elford, borough engineer and surveyor.
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SURVEYOR'S ASSISTANT.—November 29tli.—
Leatherhead Urban District Council. 12s. per week.

—Mr. Sidney R. Drake, engineer and surveyor.

SANITARY INSPECTOR. — December 1st. —St.
Pancras Borough Council. £120—£200 per annum.—
Mr. C. H. F. Barrett, town clerk.

CLERK IN COUNTY SURVEYOR'S OFFICE.—
December 1st.—West Suffolk County (Council.—l\rr.

W. Lionel Jenkins, county surveyor.

CLERK OF WORKS.—December 1st.—Morley
Town Council. £3 per week.—Mr. Fred. Thackray,
town clerk.

ARCHITECTURAL ASSISTANT.—December 2nd.

—East Riding of Yorkshire Education Committee.
£90 per annum.—Mr. .1. Bickersteth, clerk, County
Hall, Beverley.

ASSISTANT SURVEYOR AND SANITARY IN-
SPECTOR.—December 2nd. — Hipperholme Urban
District Council. £90 per annum.—Mr. G. Wharton
Thompson, engineer and surveyor.

CLERK OF WOKKS.—December 2nd.-Wands-
worth Borough Council. £4 4s. per week.—Mr. D. A.

Nicholl, town clerk.

ASSISTANT WATERWORKS ENGINEER. ~ De-
cember 3rd.—Corporation of Oldham. £150 per
annum.—General Manager, Gas and Water Office.s.

SURVEYOR.—December 3rd.-St. Asaph Rural
District Council. £70 per annum.—Mr. .1. W. Davie.^,

derk.

SEWAGE WORKS RESIDENT ENGINEER.—
December 4th.-—Sherborne Urban District Council.

£3 3s. per week.—Mr. H. J. Seymour, clerk.

CLERK OF WORKS.—December 4th.—Skegness
Urban District Council.—Mr. R. H. Jenkins, engineer
and surveyor.

ENGINEERING ASSISTANT.—D.vember oth.—
Corporation of Birmingham. £130 per annum.

—

Mr. Henry E. Stilgoe, city engineer and surveyor.

ASSISTANT SURVEYOR.—December Gth.—Earby
Urban District Council. £65 per annum.—Mr. ,Ias.

E. Aldersley, engineer and surveyor.

INSPECTOR OF NUISANCES.—December 8th.—
Broadstairs Urban District Council. £150— £180 per

annum.—Mr. L. A. Skinner, clerk.

JUNIOR ASSISTANT.—December 10th.—Borough
of Stoke-on-Trent (borough surveyor's office). £(55

—

£95.—Mr. A. Burton, borough surveyor.

COUNTY ARCHITECT.—December 13th.—Essex
County Council. £800—£1,000 per annum.—Mr.
John H. Goold, clerk, Shire Hall, Chelmsford.

COUNTY SURVEYOR.—December 13th.—Somerset
County Council. £5.j0—£800.—Jlr. G. I. Simey,
clerk, Weston-super-Mare.

ENGINEERING INSPECTOR.—December 15th.—
The Road Board. £250 per annum.—Secretary of the
Koad Board, Queen Anne's Chambers, Westminster,
S.W.

DIVISIONAL SURVEYOR. —December 15th.—
East Suffolk County Council. £150—£170 per
annum.—Mr. W. Jervis, county road surveyor, County
Hall, Ipswich.

ARCHITECTURAL AND ENGINEERING ASSIST-
ANT.—December 15th.—Cornwall County Council.

£130—£150.—Albert E. Brookes, county surveyor.

ASSISTANT ENGINEERS.—Public Works Depart-

ment, Government of the Gold Coast. £350—£400.

—

Crown Agents for the Colonies, 4 Whitehall-gardens,
London, S.W.
ASSISTANT ENGINEER.—Gambia Public Works

Department. £41)0 per annum, with £100 duty
allowance.—Crown Agents for the Colonies, White-
luiU-gardens, London, S.W.

CLERK OF WORKS.—(No date.)—Clare County
Council. -JOs. per week.—County Surveyor, Ennis.

MUNICIPAL COMPETITICNS OPEN.
Official and similar advertisements received dp to "1.30 p.m.

ON THDBSDAVS will IE INSF.RTED IN THE FOLLOWING DAY'S ISSCE.

but those responsible lor their despatch are recommended
to arrange that they shall reach The Sukvevok office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Sucli advertisements may, in cases of emergency
only, be teleplioncd (City No. 101,6) subject to later con-
firmation by letter

COVENTRY.—February 1st.—Sketch plans for a

technical institute, for the corporation.—Education
Offices, 44 Bayley-lane.

BELFAST.—March 20th.—Designs for an art
gallery and museum, for the corporation.—Mr. II.

Meyer, town clerk.

NEWPORT PAGNELL.—No date.—Plans and speci-
fications for working-class cottages, for the rural
district council. Award of ten guineas.—Mr. C. W.
Powell, clerk.

DURHAM.—(No date.)—Plans for a residential
school for defective children, for the county council.—"
Education Committee, Shire Hall, Durham.
BATH.—(No date.)—Designs for a secondary school,

for the corporation.—Mr. F. D. Wardle, town clerk.

MUNICIPAL GGNTRAGTS OPEN.
Official and similar advertisements received np to 4.30 p.m.

ON THURSDAYS WILL BE INSERTED IN THE FOLLOWING DAY'S ISSUE,
but those responsible for tlieir despatch are recommended
to arrange that they sltull reach The Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 10i6) subject to later con-
firmation by letter.

Buildings.

HAMPSHIRE.-November 29th.—For alterations at
a school, and the construction of a corrugated iron
building, for the county council.—Mr. A. L. RoberLs,
architect. The Castle, Winchester.

EAST GRINSTEAD.—November 29th.—For the erec-
tion of refuse destructors, for the urban district
council.—Mr. W. E. Woollani, engineer and surveyor.

BURNLEY.—December 1st.—For the erection of a
cemetery chapel, and electricity sub-station, for the
corporation.—Mr. G. H. Pickles, borough engineer
and surveyor.

PENARTH.—December 1st.—For the erection of a
pavilion, construction of footpaths, drains, and man-
holes, for the urban district council.—Mr. Edgar J.
Evans, surveyor.

NOT'flNGHAM.-December 1st.—For the execution
of repairs to council properties for two years, for the
corporation.—Estates Surveyor, Guildhall.

GLAMORGAN.—December 1st.—For the erection
of a school and other works, for the county council.

—

The Clerk, County Hall, Cardiff.

CORK.—December 1st.—For the improvement of

the pier and harbour at Baltimore, for the county
council.—Mr. E. Callanin, secretary, Courthouse,
Cork.

STEPNEY.—December 1st.—For the construction
of an underground convenience, for the borough
council.—Mr. M. W. Jameson, borough engineer.

HASTINGS.—December 2nd.—For the construction
of two shelters, for the corporation.—Mr. P. H.
Palmer, borough engineer.

WAKEFIELD.—December 2nd.—For additions to
the fire station, for the corpoi-ation.^City Surveyor.

EAST STOW.—December 2nd.—For the erection of

v.-orkmen's dwellings, for the rural district council.-
Mr. H. H. Simon, Stowmarket.

EALING.—December 2nd.—For the extension of

the administrative block at the isolation hospital, for
the corporation.—Mr. W. R. Hicks, borough engineer.

SOUTHEND-ON-SEA.—December 4th. — For the
erection of a swimming bath, including the steelwork
constructjion and other works on the Western Espla-
nade, for the corporation.—Mr. Ernest J. Elford,
borough surveyor.

HUDDERSFIELD.—December 4th.—For puUing
down existing buildings and erecting new buildings,
for the corporation.—Mr. K. F. Campbell, borough
engineer and surveyoi-.

NEWCASTLE-ON-TYNE.—December 5th.—For the
erection of a bowling green shelter, for the corpora-
tion.—City Engineei'.

WARRINGTON.—December 5th.—For the erection

of a boiler-house and chimney, for the corporation.

—

Boiough Surveyor.

LONDON.—December 5th.—For the construction
of a tunnel under the Thames, for the Water Board.
— Chief Engineer, Savoy-court, Strand, W.C.

CORNWALL.—December Gth.—For the extension
of a school, for the Education Committee.—Mr. S.

Hill, architect. Green-lane, Redruth.

CHERTSEY.—December 8th.—For the erection of

sixteen artisans' dwellings, for the rural district

council.—Mr. H. E. Paine, clerk.
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BARNES.—December 8th.—For the erection of

buildings for slab-making plant, for the urban district

council.—Mr. G. B. Tomes, surveyor.

BATH.—December 8th.—For the erection of two
cotrages, for the corporation.—Mr. W. H. Radford,
Albion Chambers, King-street, Nottingham.

WEMBLEY.—December 9th.—For the erection of

a bandstand, for the urban district council.—Mr. C.

R. W. Chapman, engineer and survej'or.

CHESTER.—December 9th.—For the erection of

a tuberculosis pavilion, for the corporation.—City
Surveyor.

DURHAM.—December 9th.—For the erection of a
fichool, for the Education Department.—Mr. W.
Rushworth. Shire Hall, Durham.
TEXTERDEX.—December 13th.—For the erection

of two cottages, for the corporation.—Mr. W. L. C.

Turner, borough surveyor.

DARTFORD.—December 13th.—For the erection of

a public library, for the urban district council.

—

Tlie Surveyor.

XEWCASTLE-OX-TYXE.—December 1.5th.—For the
erection of a transit shed, for the corporation.—City
Engineer.

BLAENAVON.—December 16th.—For the enlarge-
ment of reservoir, construction of storage reservoir and
sand filters, fencing, laying intercepting drains, and
providing motors, valves, fittings, and appliances, for

the urban district council.—Mr. E. W. Edwards,
surveyor.

CUMBERLAND.-December 17th.—For the erection
of a court house at Silloth, for the county council.

—

;Mr. G. D. Oliver, county architect, Carlisle.

SHAFTESBURY. — December 29th. — For works
required in the construction of -a system of water
supply for the palish of Gillingham, including the
supplying and laying of ITg mUes of 9-in., 5-m., 4-in.,

3-in., and 2-in. iron mains, and the construction of

a service reservoir, for the rural district council.

—

Messrs. A. P. J. Cotterell & Carr, 17 Old Queeu's-
street, AVestminster, and 28 Baldwyn-street, Bristol.

CROMPTON.—January 10th.—Schemes and tenders
for refuse destructor and steam disinfector, for the
urban district council.—Mr. F. F. Gartside, clerk and
surveyor. Town Hall, Shaw, near Oldham.

Iron and Steel.

WCiRKINGTON.—December 1st.—For scraping
about 4 miles of 13-in. diameter water main, for the
corporation.—3Ir. H. B. Williams, borough water-
works engineer.

GOSPORT AND ALVERSTOKE.—December 2nd.-
For the supply and fixing of a new steel steam main,
including all necessary valves, at the air-compress-
ing station, for the urban district council.—Mr. H.
Frost, engineer and surveyor, Grosport.

HYDE.—December 2nd.—For the supply of iron
pipes and specials, for the corporation.—Borough
Surveyor.

NEWCASTLE - ON - TYNE.—December .5th. — For
taking up. redressing, and refixing the existing stone
base of the palisading, and fixing dwarf standards
and guard rail to stone base, for the corporation.

—

City Engineer.

HASTINGS.—December 9th. — For the supply of

cast-iron socket pipes and irregulars, for the cor-
poration.—Mr. P. H. Palmer, borough engineer.

Roads.

TEIGNMOUTH.—November 29th.—For widening
and improving two streets, for the urban district

council.—ilr. F. W. Knight, surveyor and water
engineer.

CARilARTHEN.—November 29th.—For the supply
of road materials and haulage, for the county council.
•—Mr. R. Williams - Jones, County Offices, Car-
marthen (Western Division), and Mr. Gomer Henry.
Shire Hall, Llanddo (Eastern Division).

SLEAFORD.—November 29th.—For tlie supply of

a new steam roller and scarifier, for the rural district
councO.—!Mr. F. H. Ellis, surveyor.

HARROW.—November £9th.—For work of making
up part of a road, for the urban district council.—
Mr. J. Percy Bennetts, engineer and surveyor.

KIRKCALDY.—November 29th.—For laying a road
with granite causeway, for the corporation.—Burgh
Surveyor.

SHREWSBURY.—November 31st.—For the con-
struction of a street, for the corporation.—Mr. W.
Chappie Eddowcs, borough surveyor.

WOMBWELL.—December 1st.—For the supply of
granite, whinstone, blue rock, limestone, tarred dross,
lump slag and rejections, basalt, dross chippings,
I'mestone asphalt, English cement, setts, kerbing,
channelling, flags, and stoneware pipes, for the urban
district council.—Mr. W. Quest, surveyor.

DARLINGTON.—December 1st.—For the supply of

concrete kerb, flagging, and cement, for the corpora-
tion.—Boroueh Sui-veyor.

GOWER.—December 1st.—For load widening work,
for the rural district council.—ilr. H. J. Ind. clerk,

Central-buildings, Fisher-street, Swansea.

PENARTH.-December 1st.—For private street

works, for the urban district council.

—

"Sir. Edgar J.

Evans, surveyor.

DONCASTER.—December 1st.—For reconstructing
two roads, for the rural district council.—Mr. W. R.
Crabtree, surveyor.

GILDERSOME.—December 1st.—For the supply
of granite, tarred slag, kerbs, flags, and setts, for the
urban district council.

—

'Sir. W. Wilby, surveyor.

IMOL'NTAIN ASH.—December 2nd.—For improving
a footpath, for the urban district council.—The
.Surveyor.

TOTTENHAM.—December 2nd.—For making up
Tariif-road, for the urban district council.—Mr. W. H.
Prescott, engineer and surveyor.

HOVE.—December 3rd.—For paving and other
works, for the corporation.—Mr. H. H. Scott, borough
surveyor.

CHESHAM.—December 3rd.—For kerbing, chan-
nelling and paving works, for the urban district

council.—Mr. Percy C. Dormer, engineer.

BARNES.—December Sth.—For the erection of

buildings for slab-making plant at the refuse

destructor, for the urban district councU.—Mr. C.

Bruce Tomes, surveyor.

ROMFOKD.—December Sth. — For the supply of

l)est blue Guernsey granite, for the rural district

council.—Mr. G. La[>v.ood, highway surveyor.

BL.VNDFORD.—December 9th.—For the supply of

100 yds. of picked flint, or 100 tons of 2-in. broken
road stone, for tlie corporation.—Mr. C. W. Symes,
town clerk.

CAMBRIDGE.—December 9th.—For the supply of

broken granite, syenite, and basalt, for the urban
district councd.—Borough Suneyor.

MALDEXS AND COOMBE.—December 9th.—For
making up a certain street, and paving footpaths with
artificial stone slabs, for the urban district comicil.

—

Mr. R. H. Jeffes, engineer and surveyor.

BELFAST.—December 10th.—For the supply of

2o0 tons of setts, for the Belfast Harbour Com-
missioners.—Mr. W. R. Kelly, harbour engineer.

KENT.—December 10th.—For the supply of 70,000

tons of broken road stone, such as Rhenish basalt,

Guernsey, Jersey, or Alderney granites, Clee Hill

basalt, Leicestershire granites, Penlee, St. Keveme, or
Cornish granites, Northumberland whinstone, Pen-
maenmawr or other North Wales granites, quartzite,

Norway granite, Quenast or lessines, or any other

equally durable material, for the county councU.

—

Mr. W. B. Prosser, clerk, Sessions House, Maidstone.

HALE.—December 13th.—For making up a road,

for the urban district council.—Mr. T. Blagburn,
surveyor.

WILTS.—December 15th.—For the supply of tools

for work on 316 miles of main road, for the county
council.—Mr. J. George Powell, county surveyor.

Trowbridge.

WILTS.—December 15th.—For the supply of road

metal for one year, for the county council.—Mr. J.

George Powell, county surveyor, Trowbridge.

WILTS.—December 15th.—For steam rolling on 316

miles of main road, for the county council.—Mr, J.

George Powell, county surveyor, Trowbridge.

WOKINGHAM.—December 17th.—For making up
certain streets, for the corporation. — Mr. C. W.
Jtarks, borough engineer and surveyor.

Sanitary.
CHORLEY'.—November 29th.—For the supply of

disinfecting liquid, for the corporation.—Mr. J. Mills,

town clerk.
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LOCKKRBIE.—November 29th.—For the execution
of sewerage works, for tlie lorporation.—Messrs. D.

Balfour cV Son, 3 Nit-hohis Buildings. Newc;istle-oii-

Tyne.

RISHWORTH.—November 29th.—For laying 9-iu.

surface-wat«r drain, for the urban district council.

—

Mr. J. Eastwood, surveyor.

CLECKHEATON.—November 30th.—For altera-

tions and additions to public conveniences, for the

urban district council.—The Sanitary Inspector.

HEMEL HEMPSTEAD. — November 30th. — For
works of sewerage, for the rural district council.—Mr.
W. H. Radford, engineer, Albion-chambers, King-
street, Nottingham.

STONl"..—December 1st.—For the removal of house
refuse, for the rural district council.—Mr. W. W.
Wynne, clerk.

AUOKL.VND.—December 1st.—For the construction

of .-sewage disposal works, for the rural district coun-

i-il.—The Surveyor.

NUXE.\TON.—December 2nd.—For the construction

of earthenware and cast-iron pipe sewers, and other

works, for the rural district council.—Mr. F. C. Cook.
engineer.

NAAS No. 1.—December 3rd.—For the construction
of pipe drains, manholes, and other works, for the
rural district council.—Jlr. Francis Bergin, engineer,

.'t(i Westmoreland-street. Dublin.

UXBRIDOE.—December -Ith.—For the removal of

refuse, for the rural district council.—Mr. Charles

^\'oodbridge, clerk.

HUDDKRSFIELD.—December 4th.—For the con-

struction of stoneware and iron pipe sewers, and the
erection of a pumping and screening chamber, for the

corporation.—Mr. K. F. Campbell, borough engineer.

MANCHESTER.—December .3th.—For the execution

of sanitary alterations, for the corporation.—Manager
of the Drainage Department.

KIRKCALDY.—December Gth.—For the construc-

tion of sewers, for the corporation.—Burgh Surveyor.

BEDFORD.—December 8th.—For supplying 100
strong galvanised iron sanitary circular dustbins, for

the corporation.—Mr. N. Greenshields, borough
engineer and surveyor.

WARSOP.—December 8th.—For relaying 550 yds.

of pipe sewers and other woi'ks, for the urban district

council.—Mr. L. A. Westwick, surveyor.

DUNMOW.—December Sth.—For the construction

of sewerage and sewage disposal works, for the rural

district council.^Messrs. Sands & Walker, engineers,

Milton-chambers, Nottingham.

BENFIELDSIDE.—December 9th—16th.—For con-

structing outfall sewer and manholes, for the urban
district council.—Messrs. Taylor & Wallin, Cathedral-

buildings, Newcastle-on-Tyne.

LONDON.—December 9th.—For the construction of

274 ft. of 12-in. and 9-in. stoneware pipe sewers, for

the county council.—Chief Engineer, County Hall,

Spring-gardens, London, S.W.

SHERBORNE.—December 11th.—For the construc-

tion of outfall and intercepting sewers, sewage
disposal works, engine-house, cottage, and other

works, for the urban district council.—Messrs. Dodd
& Dodd, County Chambers, Corporation - sti'eet,

Birmingham.

TOTNES.—December 12th.—For laying stoneware
sewers, building manholes, and laying water mains,

for the corporation.—Mr. A. Warren, borough
suneyor.

TODMORDEN.—December 16th.—For the construc-

tion of cast-iron pipes and fireclay pipe sewers, for

the rural district council.—Messrs. C. H. Marriott,

Son, & Shaw, Church-street Chambers, Dewsbury.

YSTRADGYNLAIS. — December 17th. — For the

construction of a scheme of sewerage and sewage
disposal for the parish of Ystradgynlais Lower, for the

rural district council. — Mr. Thomas Watkins,
surveyor.

BOGNOR.—December 22nd.—For supplying cast-

iron pipes and appendages, and laying and jointing

the cast-iron outfall and other pipes, construction of

engine-house and tank, and providing and erecting

pumping plant, valves and connections, for the urban
district council.—The Engineer.

Stores.

NOTTINGHAM.—December 4th.—For the supply of

cement, blue lias lime, red bricks, blue bricks, timber,

earthenware pipes, iron castings, iron gullies, York-

shire flags, kerb, granite, setts, broken granite, iron-
stone slag, chippings, river gravel, coal, picks, shovels,
scoops, ironmongei-y, scavenging and other brushes,
disinfectants, refined tar, pitch, creosote oil, and
plumbing work, for the corporation.—Mr. W. J. Board,
town clerk.

DUBLIN.—December 10th.—For the supply of

barrows, brass, brushes, cartage, foreign timber, iron
castings, and other materials, for the Port and Docks
Board.—Mr. N. Proud, secretaiy, Westmoreland-
street.

Miscellaneous.

LONDON.—December Sth.—For the construction of

a tunnel under the Thames, and laying of mains at
Richmond and Twickenham, for the Metropolitan
Water Board.—Mr. A. B. Pilling, clerk. Savoy-court,
W.C.
CHIPPENHAM.—December 10th.—For making a

boring at Langley Burrell, and for testing the yield
of water therefrom, for the rural district council.

—

Mr. A. H. Lapham, surveyor.

HALIFAX.—November Ijth.—For supplying and
fixing post and rail fencing, for the corporation.

—

Mr. James Lord, borough engineer.

PLYMOUTH.—December 19th.—For remaking the
bowling green on the Hoe, for the corporation.—Mr.
.lames Paton. borough engineer and surveyor.

TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.
The Editor invites the co-operation of Sckvbtob readers

with a view to making the information given under this
head as complete and accurate as possible.

* Accepted. t Recommended for acceptance.

J Provisionally accepted.

CONWAY.—For works of sewerage, for the rural district
council.—Messrs. T. B. Farrington & Son, Llandudno :

—

Kearsley & Son. Leigh, Lanes j62,472
Jukes & Co., Tipton 2,124
T. Harris. Bootle 2.0TJ
M. A. Boswell, Wolverhampton 1,639
G. P. Trentliam, Limited, Birmingham and Colwyu

Bay 1,449
Anderton & Co., Cohvyn Bay 1,255
B. Lumb, Old Colwyn and Todmorden ' 1,238
H. C. Pullar, Wresham and Glasgow 1,162
J. S. Salt, Leek, Staff 1,115
E. H. Horncastle, Conway and Coventry 1,023

CONWAY.—For the extension of the pumping station,
laying water mains, and other works, for the rural
district council.—Messrs. T. B. Farrington
Llandudno :

—

W. Jowett, Prescot
J. Evans, Old Colwyn
B. Lumb, Old Colwyn and Todmorden *

B. H. Horncastle, Conway and Coventry
M. A. Boswell, Wolverhampton

Son,

£1,999
1,975
1,965
1,879
1.785

DOVEPv.—For the erection of eight dwellings, for the cor-
poration.—Mr. W. C. Hawke, borough engineer:

—

G. H. Denne & Son. Deal £2.400
W. Ballard, Ramsgate 2,316

G. Miinro, Dover 2,310

Hayward & Paramor, Dover , , . 2,282

M. Pickett, Dover ... 2,081

Austeu & Lewis, Dover . . 2,056

W. H. Grigg. Dover 1,974

G. Lewis & Sons, Dover *
.

1,959

ESHER AND THE DITTONS.—For making up Foley-road,
Section 2, for the urban district council.—Mr. H. C. Fread,
engineer and surveyor ;

—

E. Free & Sons, Maidenhead £877
W. H. Wheeler & Co., London, S.E 859

T. Adams, Wood Green 833

S. Kavanagh & Co., Surbiton t 747

Surveyor's estimate, £816.

HAMMERSMITH.—The borough council have accepted the
following tenders :

—

.1. Mowlem & Co., Limited, Westminster.—For the construc-
tion of five coal storage tanks at the electricity works,
at £10 392.

Fraser & Chalmers, Limited, London Wall-buildings, E.G.

—

For the supply of coal hoppers, weighing machine, and
mixing tank at Chancellor's-wharf. subject to their

substitatine an Ingrey weighing machine for the Avery
weighing rSachine, at £731 ; lor the supply of electric

crane, rail track, and conveying plant, at £2,429.

Gwyune's, Limited, Hammersmith.—For the supply of

pumping plant at Chancellor's-wharf and electricity

works, at £922. , . .. , t j
British Mannesmaun Tube Company, Limited, London-

wall —For so much pipe work, including jointing

material and template lengths as may be required.

PAIGHTON.—For the Well-street machinery depot, for the

urban district council.—Mr. C. Owen Baines, engineer and
surveyor :

—

E. Westlake, Paignton £1,884

W. Jury, Paignton
E. Harris & Sons. Paignton
W. Smarridge, Paignton
H. Webber & Sons, Paignton
Wilkins & Sou, Torquay
E. P. Bovey & Sons, Torquay *

1,762
1,749
1.748
1,722
1,698
1,687
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RADSTOCK.—For the supply of basalt and other road stone,
for the urban district council.—Mr. G. H. Gibson,
surveyor :

—

Sommerfield & Lang, Limited, Liverpool.—2-in. basalt,
lis. 6d. per ton.

H. L. Cooper & Co.. London.—2-in. granite, lis. 9d. per ton.
Eoadstone Supply Company, Shepton Mallet.—Local basalt,

2-in., 8s. 4d. per ton.
S. C. Gilson & Sons, Bath.—Limestone gravel, 5s. per ton.
F. W. Wheeler. Midsomer Norton.-Steam roller, Is. 3d. per

ton. or 28s. 6d. per day.
Earl Waldegrave. Radstock.—Seconds house coal, 19s. 8d.

per ton.
Milling Company. Radstock.—Bruised English oats, lis.

per sack; best broad bran, 6s. per cwt.

(All delivered to Radstock stations.)

SKEGNESS.—For making up Wilford-grove. Clifton-grove.
Trafalgar-avenue. Marine-avenue. Lifeboat-avenue, and
Sea View-terrace, for the urban cli«i:i.» council.—Mr.
K. H. Jenkins, surveyor :

—

Pearce & Co., Limited £2,829
E. Knight 2,708
T. H. Harper 2,663
Lane Brothers 2,586
E. & E. lies 2,558
Bristowe & Co., Limited 2,539
A. E. Palmer 2,519
«. Dunkley & Son 2,500
H. C. Pullar & Co. 2.314
Thornhill Brothers •

2.268

SWANSEA.—Accepted for the supply of
unclimbable fencing, for the corporation
borough engineer :

—

Hill & Smith, Limited, Brierley Hill, £268.

wrought-iron
Mr. G. Bell,

TOTNES.—For the erection of a public convenience, for the
corporation.—ilr. X. Warren, borough surveyor :

—

T. E. Brook. Totnes .... ... £197
W. Reeves & Son. Totnes 196
C Kinsman. Totnes 179
C. Reeves. Totnes . , 145
J. Selwood. Totnes '

144

WELLINGTON (Salop).—For the erection of twenty-two
workmen's dwellings, for the urban district council.

—

Mr. G. Riley, surveyor:-
J. Cooke. Staflord
A. Pearce, Wellington
W. Roe. Wolverhampton
E. & J. ilillington. Wellington
A. Roper, Wellington .

.

France Brothers, Wellington
J. Cawer, Wellington '

Surveyor's estimate. £3.755.

IRONFOUNDEES' WORK.
W. Davis. Wellington *

Surveyor's estimate, £150.

£4,179
4.120
3,840

£151

WEMBLEY.—Accepted for the erection of a temporarj-
hospital, for the urban district council.—llr. C. R. W.
Chapman, engineer :

—

T. W. Palmer & Co.. Merton Abbey. £460.

MEETINGS.

Secretaries and others will oblige by sending early notice of
dates of forthcoming meetings.

DECEMBER.
.—Society of Engineers: Mr. Eric K. R ideal on "The

Corrosion and Rusting of Iron. ' Institution of
Electrical Engineers. Victoria-embankment. 7.30 p.m.

.—Instittite of Sanitary Engineers : Jlr. H. Percy
Boulnois, President, on " Reminiscences of a Sanitary
Engineer." 8 p.m.

—Institution of Electrical Engineers : Dr. G. Klingenberg
on " Electricity Supply in La"ge Cities." 8 p.m.

.—Institution of Mechanical Engineers : Mr. Edward B.
Ellington on " Water as a Mechanical Agent " (First
Thomas Hawksley Lecture). 8 p.m.

—Institution of Municipal and County Engineers : Metro-
politan District Meeting; Mr. Sydney G. Turner.
ASSOC.M.iNST.c.E., Barrister-at-Law, on " Some Recent
Legal Decisions of Interest to Municipal Engineers."

,—Association of Managers of Sewage Disposal Works :

Annual Conference. Holborn Restaurant, Loudon.
3 p.m. ; Annual Dinner.

,—Concrete Institute : 5Ir. Laurence Gadd on " Some
Fallacies in Testing Cement." 7.30 p.m.

.—Institution of Water Engineers; Winter Meeting in
London.

—British Constitution Association : Sir William Chance
on ' Building By-laws." Caxton Hall, Westminster.
8.15 p.m.

.—Royal Institute of British Architects ; Mr. W. A.
Forsyth, f.r.i.b..*., on " The Repair of Ancient
Buildings."

JANUARY.
.—Institute of Sanitary Engineers: Presidential Address

by Mr. John D. Watson, M.iNST.c.E. 8 p.m.
—Surveyors' Institution : Mr. Graham Mould, Barrister-

at-Law, on " The Law of Dilapidations."
,—Surveyors' Institution : Mr. George Corderoy on

" Measuring and Quantity Surveying.
"

.—Concrete Institute : Discussion on Joint Report of the
Reinforced Concrete Practice Committee and the
Quantity Surveyors' Association, on " Standard
Methods of Measurement for Reinforced Concrete
Work." 7.30 p.m.

FEBRUARY.
-21.—Institution of Municipal and County Engineers

:

Meeting at Manchester.

pOUNTY COUNCIL OF SOMERSET.^ APPOINTMENT OF COUNTY SURVEYOR.
The Somer.•^et County Council invite applications for

tiie appointment of a County Surveyor and Road
Engineer to take charge of, and he responsible for.

Main Roads and County Bridges, and iJiich other
Roads, Bridges and Works as the County Council
may he from time to time interested in, but not

including County Buildings, to advise the County
Council and the County Works Committee and their
Sub-Committees thereon, and also to advise the
County Council and any of its Committees on any
matters arising from time to time in connection with
roads, tram-vvays. light railways, locomotives, extra-
ordinary traffic, water supplies, electric lighting,
drainage, and other local improvement schemes and
the like, so far as County interests are concerned.
The salary will commence at £.550 per annum, and

will rise by alternate yearly instalments of £50 to
£800. An office and staff is provided, and travelling
and out-of-pocket expenses wUl be allowed.
The Officer appointed will be required to reside in

or near Wells, subject to removal to such other place
in the County as the County Council may hereafter
determine at a year's notice.

The Officer appointed will hold ofiBce subject to six
calendar months' notice on either side. He will be
required to devote the whole of his time to the duties
of his office, and not to engage in private practice.
Preference will be given to candidates having pre-

vious County Council service and experience of
County Main Road administration.
Candidates should not have attained the age of 45

years on 1st April next.
Applications, stating applicant's full name, age,

experience, and qualifications for the appointment,
and accompanied by copies of not more than three
recent testimonials, to be sent in writing to the Clerk
of the County Council, Sidney House, Boulevard,
Weston-super-JIare. not later than noon on Saturday,
13th December.
Original testimonials must not be sent with the

aiiplications. Personal canvassing will be deemed a
disqualification.

(Bv orderl

G. I. SIMEY,
Clerk of the Countv Council.

Weston-super-Mare.
November 26, 1913. (995)

pOUNTT BOROUGH OF STOKE-ON-TRENT.^ BOROUGH SURVEYOR'S DEPARTMENT.
The Corporation invito applications for the appoint-

ment of a Junior Assistant in the Borough Surveyor's
Office, at a salary of .£65, rising, in the discretion of

the Council, to £95 per annum.
Applicants must be neat and expeditious Draughts-

men and accurate Surveyors and Levellers.

Preference will l:>e given to candidates who have
had experience in a Borough Surveyor's Office.

-Vpplications, stating age and experience, accom-
panied by not more than three recent testimonials,

and endorsed "Junior Assistant," must be sent to me
not later than Wednesday, the lOth December, 1913.

Canvassing, directly or indirectly, will be a dis-

qualification.

A. BURTON. ASSOC.M.INST.C.E., F.S.I.,

Borou.trh Surveyor.
Towjt Hall,

Stoke-on-Trent.
November 21. 191.']. (98G)

WANTED, Junior Assistant in Surveyoi-'s

Office of Urban District Council (near Man-
chester). Salary. 35s. per week. Candidates for the

position must have had experience in the routine work
of a Municipal Surveyor's Oftice, including the pre-

[laration of plans, sections, and apportionments for

work carried out under the Private Street Works .\ot,

1892. Applications must be sent not later than the

.'>tii December next, stating age and experience, to-

gether with copies of testimonials, to Box 1.341. office

of The Surveyor, 24 Bride-lane, Fleet-.-treet, E.C.
(978^

OLERK OF WORKS with experience in steam
Rolling and Road Construction wanted; at

least 40s. weekly will be paid.—.Apply, sending copies

of testimonials and certificates of efficiency, to County
Surve.vor, Ennis, Co. Clare. (989)
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^ASAST SUFFOLK COUNTY COUNCIL.

MAIN ROADS.

APPOINTMENT OF DIVISIONAL SURVEYOR.
Applications are invited for the appointment of

Divisional Surveyor, to take charge (under the Connty
Road Surveyor) of a District of Main Roads in the

County.
Applicants must not be more than 35 years of age,

and must be prepared to devote their whole time to

the duties of the office and to commence such duties

as early as possible.

Salary £150 per annum, rising by annual incre-

ments of £10 to £170 per annum, which includes all

travelling and other expenses, except travelling out

of district on County business when instructed by
County Road Surveyor, postages, telegrams, and
stationery.

Applications, in candidate's own handwriting, en-

dorsed " Divisional Surveyor," and accompanied by
copies of not more than three recent testimonials,

must be sent to the undersiirned not later than the

lotli December, 1913.

Personal canvassing will disqualify.

Forms of application and particulars of the duties

and terms of the engagement may be had on appli-

cation to

W. JERVIS,
County Road Surveyor.

County Hall, Ipswich.
November 25, 1913. (997)

ClARBT URBAN DISTRICT COUNCIL.
-*^ ASSISTANT SURVEYOR.

Tile above Council invite applications for tlie

a|)|)ointment of Assistant Surveyor, at a salary of

CCw per annum.
Applicants must be neat and expeditious Draughts-

men a:id accurate Surveyors and Levellers, and pre-

ference will be given to candidates with experience in

the carrying out of Private Street Works and in the
Inspection of Buildings.

A])plications, in the candidate's own handwriting.
.stilting age, qualifications and experience, accom-
panied by copies only of not more than three recent
testimonials, to be sent to me on or before Saturday,
the 6th December, endorsed " Assistant Surveyor."
Canvassing is strictly prohibited and will be deemed

a disqualification.

.IAS. E. ALDERSLEY.
Engineer and Surveyor.

Council Offices, Earby.
Noveml)or 19, 191.3. (990)

HERBORNE URBAN DISTRICT COUNCIL.s
SEWERAGE AND SEWAGE DISPOSAL

WORKS.

RESIDENT ENGINEER.
The candidate nnist have had previous experience

on similar works, be able to set out the works, test

materials, use the various surveying instruments,
and measure up work done.
The person appointed will be required to act under

the directions of Messrs. Dodd & Dodd^ mm.insi.c.e.,
the Engineers to the Council.
The salary will be at the rate of £3 3s. jier week.
Applications, endorsed " Resident Engineer,"

stating age and qualifications, accompanied by copies
of three recent testimonials, to be sent to the under-
signed not later than 12 o'clock noon on Thur.sday.
the 4th day of December, 1913.

Applicants who canvass any member of the Council,
either directly or indirectly, will be disqualified.

H. J. SEYMOUR,
Clerk

Long-street,

Sherborne,
Dorset. (987)

pITY OF BIRMINGHAM.^ The Public Works Committee are ])repared to

receive applications for the appointment of Engineer-
ing Assistant in the City Engineer and Surveyor's
Department, at a salary of £130 per annum.
Preference will be given to those candidates who

have had special experience in works of sewerage.
Age not to exceed .30 years.

Applications, in candidate's own handwriting,
stating age, qualifications, present and past expe-

rience, together M'ith copies of not more than three

recent testimonials, to l)e sent to the imdersigned
not later than Friday, December 5th next, endor.sed
" Engineering Assistant."

Canvassing, directly or indirectly, will be con-

sidered a disqualification.

The candidate appointed will be required to suli-

scril>e to the Corporation Superannuation Scheme,
and for that puri>ose nuist submit himself to the
Corporation Doctor for examination. The appoint-
iuent will be subject to the Doctor's report being
satisfactory.

HENRY E. STILGOE,
City Engineer and Surveyor.

Council House,
Birmingham.

November, 1913. (994)

i -CORNWALL COUNTY COUNCIL.^ MAIN ROADS AND BRIDGES COMMITTEE.
Tlie above Committee invite applications for the

position of Architectural and Engineering Assistant
in the County Surveyor's Department.
Applicants must be good Draughtsmen, and must

have had experience in the Extension and Reijair of

Buildings and the Construction of General Engineer-
ing schemes, including Reinforced Concrete.
Salary £130 per annum, rising by annual incre-

ments of £10 to £150.
Applications, stating age and qualifi(jations,

together with cojaies of three recent testimonials, to

lie forwarded to the undersigned not later than the
loth December.

ALBERT E. BROOKES,
County Surveyor.

County Hall,

Truro.
November 25, 1913. (996)

TENDERS WANTED.
UOROUGH OP PLYMOUTH^
-*-' HOE BOWLING GREEN.
The Corporation is prepared to receive Tenders

from experienced Bowling Green Makers for Re-
making the Bowling Green on the Hoe, with be.-^t

quality Sea-washed Cumberland or Scotch Turf.
Plans may be seen, and Specification, with

Schedule of Quantities, obtained, at my office, on
and after Wednesday next, the 19th November, 1910.

Tenders to be delivered at my office not later than
p.m. on the 13th December, 1913.

The Corporation does not bind itself to accept the
lowest or any Tender.

JAMES PATON,
Borough Engineer and Surveyor,

^lunicipal Offices,

Plymouth.
November 15, 1913. (964)

w ILTS COUNTY COUNCIL.

MAIN ROADS UNDER DIRECT .AIANAGEMENT.

ROAD iMETAL.
The Roads and Bridges Committee of the County

Council invite Tenders from Quarry Proprietors, Stone
Merchants and others for supply of Road Metal for a
period of one year commencing 1st day of April next,
and for three years ending I^Iarch 31st, 1917.

The material required will consist of Tarred Mac-
adam, Granites, Basalts, Flints, Limestones, Gravel,
&c., particulars of which are set out in Specification.

Schedules of approximate quantities and Forms of

Tender to be obtained from the County Surveyor,
Trowbridffe. The bulk of the material will be required
to be delivered at Railway Stations or Wharves, ex-

cept in the case of local material.

Sealed Tenders, to be addressed to the Clerk of the

County Council, County Offices, Trowbridge, and must
be delivered on or before the 15th day of December,
1913,

All Tenders to be endorsed " Tenders for Road
Metal,"
No pledge is triven that the lowest or any Tender

will necessarily be accepted.
(By order)

J. GEORGE POWIOLL,
County Surveyor.

County Surveyor's Office,

Trowbridge.
November 18, 1913. (971)



842 THE SURVEYOR AND MUNICIPAL November 28, 1913

wILTS COUNTY COUNCIL.

MAIN ROADS UNDER DIRECT MANAGEMENT.

STEAM ROLLING.
The Roads and Bridges Committee of the County

Council invite Tenders for Steam Rolling on 316 miles

of Main Road, for a period of one year commencing
on the 1st day of April next, or for 3 years ending
March 31st, 1917.

Specifications, Schedules of Approximate Quantities

and Form of Tender can, on application, be obtained
from the County Surveyor.
Sealed Tenders, addressed to the Clerk of the

County Council, and endorsed " Tender for Steam
Rolling." must be delivered on or before the 15th day
of December, 1913.

No pledge is given that the lowest or any Tender
will necessarily be accepted.

(By order)

J. GEORGE POWELL,
County Surveyor.

County Surveyor's Office,

Trowbridge.
November 18, 1913. (970)

wILTS COUNTY COUNCIL.

MAIN ROADS UNDER DIRECT MANAGEMENT.

TOOLS FOR ROADWORK.
The Roads and Bridges Committee of the County

Council invite Tenders for Tools for work on 316 miles
of Main Road, for a period of one year commencing
on the 1st day of April next, and for three years end-
ing March 31st, 1917.

Specification and Form of Tender can, on applica-

tion, be obtained from the County Surveyor.
Sealed Tenders, addressed to the Clerk of the

County Council, and endorsed " Tenders for Tools,"

must be delivered on or before the 15th day of

December, 1913.

No pledge is given that the lowest or any Tender
will necessarily be accepted.

(By order)

J. GEORGE POWELL,
County Surveyor

County Surveyor's Office,

Trowbridge.
November 18, 1913. (972)

STRADGY'NLAIS RURAL
COUNCIL.

DISTRICT

SEWERAGE AND SEWAGE DISPOSAL WORKS

TO SEWERAGE CONTRACTORS.
The Rural District Council of Ystradgynlais invite

Tenders for the execution of a scheme of Sewerage
and Sewage Disposal for the Parish of Ystradgynlais
Lower. The proposed works include the Furnishing
and Laying of about 28,000 yds. of Stoneware Pipe
Sewers, varying from 21 in. to 6 in. in diameter, also

Manholes, Flushing Tanks, &c., and Disposal Works,
comprising Detritus Tanks, Settling Tanks, Percolat-
ing Filters, Storm Tanks, Effluent Tanks, &e., in

accordance with the Specification and Drawings pre-

pared by Mr. Gerald Swayne, assoc.m.inst.c.e.,
1 Victoria-street, Westminster, S.W., the Engineer
for the Works.
A copy of the Specification, Bill of Quantities, and

Form of Tender may be obtained, and the Drawings
may be seen, on or after Thursdav. the 27th instant,
at the Office of Mr. Thomas Watkins, the Council's
Surveyor, Ystradgynlais, or at the Engineer's Office,

Westminster, on deposit of Five Guineas, w-hich will

V)e returned on receipt of a bond-fide Tender, with the
Bill of Quantities filled in and the return of the
Siieciflcation.

The Engineer will in due course fix a day to meet
intending Contractors at Ystradgynlais and go over
tlie ground with them.
Tenders, sealed and endorsed " Tender for Ystrad-

siynlais Sewerage Works," are to be sent to the under-
signed on or before Wednesday, the 17th December.
1913.

The Council do not bind themselves to accept the
lowest or anv Tender.

A. JESTYN JEFFREYS,
Solicitor and Clerk to the Council.

Queen's Chambers,
Neath. (991)

sHAFTBSBURY RURAL
COUNCIL.

DISTRICT

GILLINGHAM WATERWORKS.

CONTRACTS.
The Shaftesbury Rural District Council invite

Tenders for the works required in the Construction

of a system of Water Supply for the Parish of Gilling-

ham within their District, including the Supplying,

Trenching, Laying and Jointing of about 17i miles

of 9-in., 6-in., 5-in., 4-in., 3-iii., and 3-in. Cast-iron

Mains, and in the Construction of a Service Reser-

voir to contain 300,000 gallons in the Parish of Mere,

the providing and fixing of all requisite Valves,

Standpipes, Special Fittings, &c., and for other works
incidental thereto, the whole in accordance with the

Plans and Specification prepared by the Engineers to

the Council, Messrs. A. P. J. Cot.t«rell & Carr,

M. ANDA.M.iNST.c.E., of 17 Old Queen-street, West-
minster, and 28 Baldwyn-street, Bristol.

Contractors may submit Tenders for one or both of

the following.:—
(1) The Supply and Delivery of Cast-iron Pipes and

Specials at Gillingham Station, including

testing same.
(2) The remainder of the work specified, including

Maintenance and other incidental Works.

Copies of the Specification, Form of Tender, and
Bills of Quantities may be obtained from the Engi-

neers on and after December 3rd next by intending
Contractors on payment of the sum of Five Guineas,
which will be returned on receipt of a hond-fide

Tender and all other documents supplied.

Tenders, on the Forms provided, must be delivered

to me under seal, and endorsed " Gillingham Water-
works," not later than 10 a.m. on Monday, the 29th

day of December, 1913.

Contractors will be required to provide security in

an approved Guarantee Society for the due perform-
ance of the Contract under sec. 174 (4) of the Public
Health Act, 1875. They must also have previously

carried out a Waterworks Contract of a total value
of at least £10,000, and must furnish particulars of

this, and at least two other Contracts for inquiry.

The Council do not bind themselves to accept the

lowest or any Tender, or to consider the Tender of

any Contractor who may not comply with the above
conditions.

(By order)

GHAS. R. DICKENSON,
Clerk to the Rural District Council

of Shaftesbury.
Union Offices,

Shaftesbury,
Dorset.

November 24, 1913. (993)

THE URBAN DISTRICT COUNCIL OF
SHERBORNE.

SEWERAGE AND SEWAGE DISPOSAL WORKS.

CONTRACT No. 1.

The Urban Dist{-ict Council of Sherborne are pre-

pared to receive Tenders from Contractors for the

Construction of Outfall and Intercepting Sewers.
Sewage Disposal Works, Engine-house, Cottage and
other Works in connection there\Yith.

Plans and Sections of the proposed Works may be
seen, and Specification, Bill of Quantities, Form of

Tender, and other particulars obtained, from the
Engineers on application to Messrs. Dodd & Dodd,
MM.iNST.c.E., County Chambers, Corporation-street,

Birmingham, on payment of a deposit of Five Guineas,
which w-ill only be returned on receipt of a bond-fide

Tender and the return of all documents.

Sealed Tenders, endorsed " Tender for Contract
No. 1," are to be delivered at my Office at Sherborne
at or before 12 noon on Thursday, the 11th day of

December, 1913. The lowest or any Tender will not
necessarily be accepted.

(By order)

H. J. SEY-AIOUR
Clerk.

Long-street,

Sherborne, Dorset.

November 20, 1913. (988)
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PUDLO
PATENTED AND REOISTERED.

FOR FLAT ROOFS,
FLOODED BASEMENTS,
AND DAMP WALLS.

OQakes Cement

A Powder wliicli rather

strengthens cement.

Cannot weaken it.

vSee Faija's & Kirkald}''s tests

in Booklet —free.

British ! — Mamifactured at Kind's Lvuii b

KERNHR-r.REKNWOOD & CO.,

ANNE'S GATE, KING'S LYNN,

RANSOME
CONTINUOUS

FILTERS
FOR

MUNICIPAL
INDUSTRIAL

AND DOMESTIC
SUPPLIES

:: WRITE FOR BOOKLET No. 130 ::

RANSOME-verMEBR MACHINERY CO.
- LIMITED —

509 BRUNSWICK HOUSE.
WESTMINSTER, S.W.

Telegrams :

Vermehrico, London.
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"DOROUGH OF EALING.
-*-* EXTENSION OF ADMINISTRATION BLOCK

AT THE ISOLATION HOSPITAL,
SOUTH EALING.

The Town Council of this. Borough lieieby invites

Tenders for tlie above work.

The Drawings and Specification may be seen, and

Forms of Tender, together with Schedule of Quanti-

ties and other particulars, obtained, on and after the

24th November, 1913. from Mr. W. R. Hicks, assoc.m.

iNST.c.E.. Borough Engineer, Town Hall, Ealing, W.,

any day during office hours, upon payment of a

deposit of £1 Is., which will be returned upon receipt

of a hond-fide Tender.

Sealed Tenders, in the envelope provided, endorsed
" Tender for Extension of Administration Block,

Isolation Hospital," must be delivered at my oflace

not later than 9.30 a.m. on Tuesday, the 2nd day

of December, 1913.

The Council does not bind itself to accept the

lowest or any Tender.
The tenderer whose offer is accepted shall be held

to have bound himself to an agreement, and may be

compelled to carry out the obligation arising from

his Tender, even though he may not have signed a

formal Contract.

Dated this 18th day of November, 1913.

(By order of the Council)

GEO. E. BRYDGES,
Town Clerk.

Town Clerk's Office,

Town Hall, Ealing W. (965)

BOGNOR URBAN DISTRICT COUNCIL.
The Council are prepared to receive Tenders for

the following Contracts in respect of the New Sewage

Outfall Works:—
CONTRACT No. 1.—The Manufacture and Supply

of Cast-iron Pipes and Appendages.

CONTRACT No. 2.—For Laying and Jointing the

Cast-iron Outfall and other pipes, the Construction

of Engine-house and Tank, the Providing and
Erection of the Pumping Plant, Valves and Connec-

tions.

The Specification and Quantities for Contract No. 1,

and the Quantities for Contract No. 2 may be obtained

on payment of One Guinea for each Contract (which

will be returned if bond-fide Tenders be sent in), on

application to the undersigned, or to the Engineer,

:\Ir. E. Herbert Steven.son, 38 Parliament-street.

Westminster.
The Specification for Contract No. 2, and the Draw-

ings, may be inspected at the Offices of the Clerk

to the Council or the Engineer.

The Council do not bind themselves to accept the

lowest or any Tender.
Sealed Tenders, endorsed " Tender, Contract

No. 1," or
'' Tender, Contract No. 2," respectively,

nnist be delivered at the Offices of the undersigned

not later than noon on Monday, the 22nd day of

December. 1913.

JOSEPH JUBB,
Clerk to the Council.

Council Offices,

Bognor. (992)

APPOINTMENTS WANTED.
Prep.aid Advertisements under this heading are inserted

at the rate of One Penny per word, with a minimvm cJiaroc
of is. Three consecutive insertions given for the price
of Two.

^ENGINEERING SURVEYOR, a^e 81, 14 years'
-^ experience, Rural, Urban and County Offices.

Thorough knowledge all branches surveying, levelling,

specifications, estimates and plans. Roads, bridges,

steam haulage, and quarrying. Calculations, steel

and ferro-concrete. Would prefer good city, county,
or private office where high-class surveying, engineer-

ing and draughtsmanship essential. Will sacrifice

for permanency. Plans, specifications, exam, papers,

summary of past experience, testimonials and refer-

ences gladly submitted.—^Box 1,330, office of The
SuKVETOH, 24 Bride-lane, Fleet-street, E.G. (906)

G~rBNERAL ASSISTANT, 28, desires engage-
' nient, temporary or permanent. 12 years' ex-

perience, municipal and private; water supply, sewer-

age and sewage disposal, highways, public buildings,
housing. Good draughtsman, surveyor and leveller.

—Box 1.33S. office of The Surveyor, 24 Bride-lane,

Fleet-street, E.C. (958)

PREPARATION FOR
EXAMINATIONS.

SURVEYORS' INSTITUTION
EXAMINATIONS.

Complete COURSES OF PREPARATION for these
EXAMINATIONS are conducted by Messrs.

PARRY, BLAKE & PARRY
& B. W. ADKIN,

who have successfully prepared over 3,000 candidates
and 96 prizewinners, including 11 Gold Medallists,
14 Silver Medallists, 17 Institution Prizemen, &c.
The Courses are given either in Evening Classes,

by Correspondence, or in Office (study during the day-
time at 82 Victoria Street, with personal help).

Messrs. Parry, Blake & Parry also conduct Courses
of Preparation, with the highest success, for the
Examinations of THE INSTITUTION OF MUNICIPAL AND
COUNTY ENCINEER8, &c.

The teaching is done personally by the members of

the firm, namely:—
Mr. RICHARD PARRY, p.8'.i.,a.m.i.c.e.,b.sc.(lond.),

Barrister-at-Law.

Mr. E. H. BLAKE, f.s.i. (with Special Sanitary
Science Diploma), Gold Medallist, s.i., 1911,
F.i.sAN.E., M.R.SAN. I., and Diploma of the Insti-
tution of Municipal and County Engineers.

Mr. A. E. PARRY, r.s.i., and
Mr. B. \V. ADKIN, p.s.r., f.e.s., m.r.a.s.e.. Silver
Medallist r.e.a.s., Barrister-at-Law.

A Staff of fully qualified Assistants is also engaged.
For full particnlara of these Oonrsea, or for any advice

with reapect to the iliaminations, please apply to

Messrs. PARRY, BLAKE & PARRY,
Tele., Qerrard B680. 82 Victoria-Street, Westminster.

E.E.C. MOTORS
AND GENERATORS

I' OK

DIRECT AND ALTERNATING CURRENT.

HIGHLY EFFICIENT AMD THOROUGHLY RELIABLE.
FURNISHED TO MEET ALL REQUIREMENTS.

For particulars and prices apply

—

ELECTROMOTOR EQUIPMENT COMPANY, LTD.,

59-65 Paul Street, Finsbury, London, E.C.

D.C. MOTOR, RAINPROOF TYPE H. rifi'oraji " Equilectro, London." Telephone : 10289 Central.
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Minutes of Proceedings.

The Western

Approach Road
to London.

An import-ant stage was
readied last week in the pro-

gress of the scheme for the con-

stniction of the great main road

which it is proposetl shall be made as an approach

to London from the west. The subject was dis-

cussed at the monthly meeting of the Middlesex
County Council, and from the brief rejjort of the

])roceedings which appears on another page it will

be se<}u that the council had to consider several

points which are important, not only in their re-

lation to the present scheme, but also as matters

of principle. An important feature of the scheme
as an engineering work is the width of the road,

and, while estimates have been prepared both for

a road of 100 ft. in width and for one of 80 ft., it

has been intimated that the Treasuiy. acting pre-

sumably upon the advice of the Road Board, do
not see their way to approve of a road of a width
greater than 80 ft. The matter has no doubt been

carefullj' considered by the technical advisers of

the board, and we have no doubt that to the pro-

fession generally it will seem better that the
scheme should be carried out on this basis than
that the width should be determined on the basis

indicated in the phrase. '" One of the finest pro-

posals any road autlioritv in England has ever had
to consider." As regards the sum of £2,000, it

seems to be generally agreed that it is by no means
excessive as a remuneration for the services of the

county engineer, Mr. II. T. Wakelam, on account

of the work entailed, not only by the construction

of the road, but also by the acquisition of proper-

ties. It was pointed out in the discussion that 3

per cent on the engineering cost of the road would
amount to £8,400, and, regarding this sum as one
which may reasonablv be expended in paying the

salaries of the engineers responsible for sucli a

work, we may consider that the sum of £6,400 is

available for the payment of the remainder of

the engineering staff and for office expenses. Sup-
posing the work to occupy three years, which may
be considered sufficient, if not more than sufficient,

as far as the engineering work is concerned, it

should be possible to pay a salary of £1,000 a

year to a whole-time ent^ineer acting under the

general instructions and regular supervision of the

county engineer. Of the remaining £3,000. some
part of this may, pei-haps. be regarded as having
been already spent by the Middlesex County
('ouncil ; but there shoiild remain a sufficient sum
to pay the salary of a fully qualified senior

assistant who would l>e responsible for the super-

vision of details of the work. Even if we make
allowance for the fact that in road construction

work a considerable portion of the total expendi-

ture is incurred in repeating the same processes

over several miles or several furlongs of the road.

it can hai-dly be contended that a sum of £8,400
is larger than ought to be spent on the remunera-
tion of the engineei-s and in meeting their office

expenses. If a work of this character were carried
out by a firm of consulting engineers the senior
partner would devote a considerable proportion of
his time to the scheme, and one may suppose that
in an ordinaiy case a junior partner would prac-

tically give his whole time to the work, in which
he would be aided by a fully qualified and well-

paid assistant. Considering the enormous waste
of public money which has been incurred, and
which is incurred annually, because the proportion
of engineers' time devoted to the work of construc-
tion and maintenance has been, and is, very much
smaller than it ought to be, it is to be hoped that
the scheme as finally approved will include an
ample provision for the conect designing of every
detail of the work and an intimate supervision of

its execution. The County Council of Middlesex
aie, quite reasonably, taking up a very responsible

position in this matter ; and it will not only be
necessai-y and proper that their surveyor should
receive suitable remuneration for the services

which he performs in connection with the road, but
it will also be necessary to make such arrange-
ments that his knowledge of the scheme and expe-
rience as a highway engineer shall be continuously
available during the execution of the project, and
applied to eveiy part of the work by men who are

capable of putting his ideas into effect, without
involving the chief engineer himself in the "harass-

ing work of making frequent decisions in matters
of detail.

Iron V.

Steel Pipes.

Many engineers at the

jiresent time are brought face

to face with the question

whether to use steel pipe for gas or water mains
or whether to use the older and more costly cast-

iron pipe. The fact that an enormous and ever-

increasing quantity of steel pipe is being used bj'

engineers, both at home and abroad, is insufficient

evidence for the engineer who wishes to take no
risks. He hears of the coiTosion and pitting of

long pipe lines of steel main, and he also hears of

other mains of the same material giving excellent

results under similar conditions. It should, how-
ever, be observed that he is apt to overlook the

many instances of corrosion in cast-iron mains,

neither are these instances generally reported,

seeing that, being of common occurrence and
nothing new, thej'^ are of secondary interest to

the failure of a newer material still supposed to

be under trial. For instance, while we hear much
of the pitting of the Coolgardie steel pipe line, it

is not generally known that it was preceded by
considerable trouble from the coiTosion of cast-
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iron pipes. Neither is it generally known, in the

case of a 12-in. cast-iron main and a 21-in. steel

main laid at Perth, in Western Australia, under
somewhat similar conditions to those at Coolgardie,

that eight yeai^s after the two mains were laid the

cast-iron main was found to be badly corroded

and had to be scraped, while the steel main was

still in good condition, and that five yeare later

the cast-iron main again needed scraping. After

that it was found to be soft inside for a depth of

-^in., while the steel pipe was still found to be in

good condition.

These facts, and many others of similar interest,

were drawn forth in the discussion which followed

the reading of Mr. Eric Eideal's excellent paper

on the corrosion and rusting of iron at Monday
evening's meeting of the Society of Engineei-s.

Mr. Eideal's paper is of considerable merit, giving

as it does in a concise form the results of research

and experimental work during recent years. It

is clear that the corrosion of iron and steel is a

very complex question, and is dependent upon a

number of conditions which must be studied care-

fully and scientifically before any conclusion can

be arrived at as to the best material to be used

and as to the efficiency of any coating material.

There can be no doubt, however, that it is possible

for the chemist to give such advice to the engineer

as will lead him to come to a proper judgment in

such matters, and the fact should receive careful

attention, for there is no material upon -which the

success of the engineer is so dependent as iron.

The recent report of the Corrosion Committee of

the Institute of Metals records cases in which a

film of calcium carbonate, so thin as to be trans-

lucent, has produced a completely protective

effect upon the interior surfaces of pipes. Mr.
Rideal urged the importance of making us? of

this valuable fact, and strongly advised the treat-

ment of watei-s with small quantities of lime as

being better than coating in some cases, depending
naturally upon the quality of the water. The old

practice of lime washing the interior surfaces of

pipes supports the idea.

It is interesting to note Mr. Eideal's improve-

ment upon Mr. G. Whipple's electrical survey

method of testing coiTodibility. In this method,
which was described in The Surveyor of December
20, 1912, a wire is attached to the black scale on

the steel, and a second wire is attached to the

metal beneath the scale, and these two wires being

coupled to a galvanometer an appreciable current

can generally he measured. Mr. Eideal shows that

the value of the method is somewhat vitiated by
the presence of the ti-aveiling touch electrode, which
is of metal, and for which he has substituted a

tube filled with liquid. The paper, which is dealt

with elsewhere in these pages, is certainly a valu-

able contribution to the work which is now going

forward, having for its object the avoidance of

corrosion and rust troubles.

* * *

^c <.n I.- J. I In the course of his opening
The "Combined" , i. ^i. c » i ^speech at the conference oi local

authorities and others interested
Sewering Towns. . , . , i j.-m artenal road communication

in Greater London at Caxton Hall on Tuesday,

the President of the Local Government Board

stated that, in his judgment, there wei-e too many
authorities already. This statement referred to

road authorities, but it applies vrith equal force to

sa.nitary authorities, and has a direct bearing upon

the very pertinent remarks made by Mr. F. W.
Cable, ASSoc.M.TNST.c.E., in the paper he read before

the Institute of Sanitar}' Engineere last week. He
pointed out that an enormous sum of money, in

the form of both capital outlay and annual expen-

diture, could have been saved, in many c.nses, if

drainage boards had been formed to carr^^ out the

eewerage of several adjoining districts with a com-

bined system of treatment at one site. The reasons

for this lack of combination were well described by

Mr. Cable, but the primaiy cause is, undoubtedly,
the multiplicity of local authorities. A good
example exists not far from Loudon, where six
local authorities jjossessed among them, until re-

cently, four separate sewage disposal works within
a radius of about 1 mile, one of these works dealing
with the sewage of three of the authorities. All
are so situated that there would have been no diffi-

culty, from the point of view of engineering or of
cost, in arranging to pmifj' the combined sewage
of all six authorities at one site, and it would only
be reasonable to expect that any alteration in the
above-described onditions wou^d be in the direc-

tion of securing greater combination with con-e-
sponding increase in economy, especially in the
form of annual expenditure. The actual course
adopted, however, has been exactly the opposite.
Within the last two yeais one of the authorities
whose sewage was treated in combination with two
of the othere has sj>ent some £60,000 in providing
sewage disposal works of its own, one of the other
thi-ee is expending some £35,000 in altering and
extending its existing works, and the remaining
two authorities are contemplating additional outlay
upon their sevfage works. There are thus now five

separate sewage works within a radius of about 1

mile, with five separate staffs for management,
while the amounts recently expended on additional
works would probably have more than sufficed for

the construction of one combined sewage disposal

works for the whole of the six authorities, with a

great saving of the ratepayei-s' money. It should
be noted that loans for the above-mentioned sums
were sanctioned by the Local Government Board,
and if the board has no power to prevent such ob-
viously unbusinesslike methods of adminstration,
it is well worth v/hile to consider the desirability

of giving it such powers as will enable it to do so.

In the words of Mr. Cable, " it seems inoredib-e

that, in these times of co-operation and collective

enterprise, such vast sums should be wjisted

annually, not in a legitimate compatition, but in

wanton selfishness as to the provision of commodi-
ties."

Highway Statistics

and Other Matters

Of the six reports on the sub-

ject of Communication No. 9

of the Third Eoad Congress,

those sent in from Germany and Eussia respectively

are of special interest. The three Gennan reporters

furnish data showing the relations between road

mileages, axeas, costs and populations in different

partsof theGerman Empire, and for different classes

of roads, and some of the most important of these

figures will be found in our summaiy in another

part of this issue. The Eussian report contains

tables which show how the total mileage of Eussian

roads is divided among the different divisions of

the Emjaire and the various "' governments " in

these divisions, and how, further, in each of these

areas the road mileages fall into the three classes.

For a mileage amounting to more than 95 per cent

of the whole the third class is sub-divided, showing

what proportions of the mileage are, respectively,

without surfacing, partly surfaced with stone, and
provided with a layer of sand or gi-avel. There is

thus presented a comprehensive statement enabling

the reader to form, probably for the first time, a

really clear idea as to the situation with respect to

the road system of the Eussian Empire. It must,

of course, be remembered that some of the roads

described as " without surfacins: " are for a con-

siderable part of the year pro\'ided by Nature with

an excellent surface for sleighs. The Austrian re-

port contains an interesting analysis of costs, a

sketch of the system of road management, and

statistics showing the proportionate mileages of

different classes of roads in the Kingdom. The

French report cannot easily be summarised, but we

have given some of the most important of the

figures le'ating to national roads, to which class

the report is confined. The report from the United

Kingdom deals more particularly with conditions
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in England and Wales, and attention may be

directed to the specific recommendations of the com-
mittee, reporting as a whole. In conclusion, it may
be pointed out that, although the Italian reporter

has not supplied data comp irable with others re-

lating to whole countries, he has, on the other

hand, dealt in a very effective manner with certain

elements of cost and certain aspects of road and
street maintenance in an Italian city and its

suburbs, and the attention of municipal engineei-s

may specially be directed to the fact that a report

of this scope and chaiacter is to be found in those

on the Ninth Communication.

Wharfedale

Councillors and a

Motor Car.

It would really seem that

some local councillors believe

their sui-\-eyors have a mys-

terious system of economy in

purchasing and maintaining motor cars which
dees not belong to the philosophy of the ordinaiy

mortal. The Wharfedale (Yorks) Rural District

Council were recently faced with the question of

providing the surveyor, Mr. A. Light, with some
improved method of locomotion. Mr. Light had
asked the council to provide a motor car, but

instead of complying with this request it was de-

cided to increase his present allowances (inclusive

of £80 for a horse and trap) by £20 a year, and
that he should provide his own motor car, at the

same time ''keeping a record of all his travels.''

There are, of course, motor cars and motor cars,

but it is doubtful whether the most economical of

these vehicles could be run over the roads of an

extensive rural area at such a limit of ccst as

would leave the margin of a living wage out of

£240 a year, which is the inclusive salai-y that the

council have voted to Mr. Light. If this view of

the matter did not strike the minds of the rural

councillors, it appears to have appealed to !5Ir.

Light with some force, for he has taken time to

consider the offer on the ground that " it was a

new thing to him for a man to provide a motor car

on a salary of £240 a year.'' Improved means of

locomotion is a very desirable, indeed, a vei-y neces-

sary, thing ; but in the case of the poorly paid

officer it may be purchased at a price that is so

dear as to be prohibitive. Perhaps, after all, Mr.

Light has something to be grateful for, for we
note that one of the amendments defeated at the

council meeting was that his salary, including the

cost of the purchase of a motor car and its upkeep,

should remain at £220 a year.

* * *

. _ . . As we pointed out a few weeks
A Prophet .- ^ 1 1 i i i j

Without Honour. ^g°'," '* T^^ P°^^^'^ <^ *° '^"^^^

a cottage tor so small a sum as

£110, a veiy great step would be taken towards
a solution of the rural housing problem. Mr.
Arnold Mitchell claims to have achieved this de-

sirable object, and in order that he who runs may
read he has built a model cottage to his proposed
design on land attached to his residence within

the rural district of Chelmsford. Unfortunately,
before proceeding with this practical effort at

enlightenment, he omitted to deposit plans, and
he has consequently been fined twenty shillings

and costs for a breach of the council's by-laws!

The curious defence was advanced that when atten-

tion was called to the fact that plans had not been
deposited Mr. Mitchell said he intended to call the

cottage an aviary, which, according to the by-laws,

was an exempted building ! The surveyor to the

council shrewdly asked why fireplaces and chimneys
were required in an aviary, to which the reply

was given that they were to cook food for the
birds ! Frankly, we think it is a pity that what
we regard as a serious attempt to assist in the
solution of the problem of the cheap cottage

should have been held up to ridicule in this way.
Mr. Mitchell stated that the cottage was not in-

tended for habitation, but merely to demonstrate

what could be done in the way of cheap building

in the absence of restrictive by-laws ; and in our
view it would have been more in the public in-

terest if the parties to the police court proceedings

had been able to come to some arrangement by
which the summons and conviction could have been
avoided.

* » *

U..-I.- »i r - The paper which is to be
Municipal Engineers .. i ^i • .

. discussed this evening at a

Legal Matters
Metropolitan District meeting
of the Institution of Municipal

and County Engineers is of a rather unusual type,

but in our view it is none the less likely to be
intereiting on that account. Mr. Sydney G.
Tui-ner, Barrister-at-Law, who will speak on
" Some Recent Legal Decisions of Interest to
Municipal Engineers," is an associate member of

the institution, and is so well qualified to deal
with such a topic that we have no doubt many
members will be desirous of hearing what he has
to say. With the multiplication of statutes and
regulations, and the ever-growing number of deci-

sions of the Courts in interpreting them, it becomes
increasingly necessary for engineers to keep them-
selves informed of those legal matters which
peculiarly affect them. The difficulty arises, how-
ever, that there is no opportunity ordinarily for

engineers to meet together and discuss such ques-

tions either among themselves or in conjunction
with the legal experts. The opportunity provided
by this evening's meeting is therefore one of which
full advantage will no doubt be taken.

Foreign

Measures.

A few weeks ago we referred

to a case in which a surveyor

had been induced to order goods
in a foreign measure in such circumstances that
when he was sued for the price in the County
Court the plaintiff failed to recover on the ground
that there had been such misrepresentation as to

vitiate the contract. Since then we have heard
of other cases of a similar kind in connection with
the same firm, wliich seem to show that its opera-

tions have been very extensive. In one case which
has been brought to our notice there has been a

threat of legal proceedings—in fact, the council

concerned has been definitely told that instructions

have been given to a solicitor to commence such

proceedings. We shall watch this matter very

closely in the interests of our readers, and we
shall be particularly interested to observe whether
the threat referred to is can-ied into effect. Mean-
while we can only repeat the warning which we
have already given that surveyors should be ex-

ceedingly careful not to give orders for any mate-
rial in a foreign measure without a very precise

understanding as to the quantity being ordered

and the. total price to be paid.

g . . _ . . We hope that sympathetic
interest will be evoked by the

_ . , letter in this issue which Mr.
Road Engineers, -r, -d i • i, -j.^ ePercy lioulnois has written tor

our columns at the request of the council of the

Roads Improvement Association, of which council

he is the vice-chaimian. Mr. Boulnois empha-
sises the incontrovertible facts that everything

points to, in the near future, further traffic de-

velopment which in character and extent will

necessitate a corresponding advance in the scientific

practice of road engineering. Our younger engi-

neers need every facility for enabling themselves

to qualify for the task before them, and it is

these very facilities that we in this country so

lamentably lack. Mr. Boulnois dees well to

bring this into the light of discussion, and to

accompany his timely warning with practical sug-

gestions. We trust his plea will be warmly
endorsed, and that it will lead to definite action.
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The Corrosion and Rusting of Iron.

By ERIC K. RIDEAL.

It is a well-known characteristic of human beings

that the commoner and more intimate things of this

life have been more deeply investigated, but at the

same time are less understood than those that are

more distant. This holds true to a great extent in the

ease of the corrosion and rusting of iron. Time after

time has the convenient verdict " structural failure"

been brought by an intelligent jury when investi-

gating the "death" of, say, a water pipe, a suspen-

sion bridge or a girder roof, although no evidence

of the actual cause of the disaster may have been

forthcoming. A small number of these failures may
be attributed to inaccuracy in mathematical calcula-

tions; again, we may reasonably expect steel, when
subjected to more or less systematic periodic vibra-

tions

—

e.g., on locomotive trucks or motor cars—

occasionally to develop lines of intercrystalline weak-

ness and fracture ; but undoubtedly one of the most

prolific causes of accident is attack by ru.sting and

corrosion. . . .

Although the phenomenon of rusting has been ob-

served and noted from times immemorial, it is only

comparatively recently that a systematic investigation

of the various factors that go to make up the process

has been attempted. Chemically, rust is of very com-

plex and varia)ile composition, consisting of hydrated

oxides of iron, basic ferric carbonate, organic matter,

and frequently fixed sulphur, phosphates and silicates.

Many theories have been advanced to explain the

mechanism of iron corrosion, and in the author's

opinion at least, the so-called electrolytic theory ad-

vanced in America by Whitney, Cushman and
Whipple, and in England by Tilden. Walker and
Lambert and others, is by far the most convincing.

... In the light of this theory we can briefly sm-vey

cases where corrosion is met with in practice, and at

the same time examine the utility (or, as the case

may be, the futility) of the methods in vogue for

checking that corrosion.

RUSTING IN FEBRO-CONCKETE.

The corrosion of steel girders encased in concrete is

somewhat rare, but examples are met with occasion-

ally. It is found in these cases that the concrete is

not waterproof, and is generally deficient in lime.

The following explanation serves to indicate the

mechanism of corrosion in the light of the electrolytic

theory: Since concrete conducts electrically when the

pores are full of water, the surfaces of the steel come
in contact with an electrolyte ; small corrosion cells

are set up on the surface of the impure steel ; the

liberated hydrogen is removed by aerial oxygen, the

rate of combination with which is greatly accelerated

by the catalytic effect of the rough concrete surface.

When the cell.s continue to work, a slight thermal
effect causes the small cracks in the concrete to open
up, and permit the ingress of more water. . . .

As protective agencies against ferro-concrete corro-

sion various forms of soaps and oils have lieen sug-

gested. These render the concrete waterproof, and
thus prevent the formation of rust cells. A dense
cement rich in lime is, as we have seen, the most
suitable material for embedding steelwork'. This is

a typical example of rusting brought about by self-

generated electrical corro.^ion. A very frequent cause
of corrosion is from externally derived currents.

The insulating coverings of electric light leads,

telephone cables, and even electric bell wires, wlien

damp, become conducting, and are a source of stray

currents wliich may use any neighbouring iron girder

or pipe as a part of the electric circuit, with the re-

sult that corrosion sets in. The earthed return rails

of trams, unless there is no drop of potential along
them (a state of affairs unattainable in practice), are

a common source of these strong currents, and corro-

sion of neighbouring ironwork is practically cei'tain.

To minimise the effect the pipes or steel girders must
be either (1) sufficiently insulated from the wet soil

by means of a protective coating or insertion in dry
cement or l)rickwork, or (2) connected to the rails at
frequent intervals, thus causing the whole network to

>)e at one potential. . . .

Other cases where externally supplied cwTents
»ause corrosion are to be found at the junction of

lissimilar metals, such as brass and iron, copper and

•From a paper read on Monday evening at a meeting:
of the Society of Engineers.

iron, and even cast iron and wrought iron or iron and
steel, these being in reality magnifiod examples of

corrosion cells. . . .

COEROSION IN W.\TER PIPES.

Water pipes are in the unfortunate position of being
exposed to both internal and external attack. The
factors that govern the rate of attack on each side

are different in character, owing to the difference in

the natures of the electrolytes in which the surfaces

are immersed. The material for pipes depends on the

size; for small pipes castor even wrought iron is very

suitable, but as the diameter gets larger, stronger,

thinner and consequently proportionally lighter,

pipes may he constructed in steel. The thinness of

steel pipes has often been cited as a disadvantage of

this material, for it is clear that if corrosion once
sets in bursting would occur. The investigation of

tl;e rate of corrosion in water pipes laid in the groinid

is difficult, since they can neither be inspected nor
repaired unless the ground is opened up. The prac-

tice of laying them with gas and electric mains in a

common tunnel would seem worthy of greater support

than it receives at present.

Surface waters containing relatively large amounts
of carbon dioxide and oxygen rapidly ccrrode iron-

work wdiile rusting is accentuated if the water is very
soft. Many cases are on record where such waters
have in a few months corroded over three-fourths of

the effective cross-section of a pipe. Small quantities

of lime, when added to such waters, precipitate a thin

protective film of calcium carbonate on the metal.
This film is a very useful antidote to corrosion, and
its value has for a long time been overlooked. In a

recent report by the Corrosion Committee of the In-

stitute of Metals Dr. Benbougli has noticed cases in

which the film has been so thin as to be translucent,

and yet has produced a completely protective effect.

Drainage water containing, in addition to carbon
dioxide and dissolved oxygen, hydrogen sulphide,
chlorides— f./?., sea water—nitrites and nitrates and
ammonia, all readily attack iron pipes.

The effect of the iron hydroxide, basic carbonate
and occasionally sulphide which are deposited by the

process of rusting in the small corrosion cells is to

accentuate corrosion, since, unfortunately, these salts

of iron act as nuclei having solution tendencies
different from the rest of the iron. This phenomenon
—namely, that rust is a conductor of electricity, be-

having as a metal having a more or less definite elec-

trolytic solution tendency, thus making it suitable as

an electrode in a corrosion cell—explains the well-

known fact that if rusting has once commenced it is

useless to apply any paint or other protective material
\uitil every scrap of rust has been removed.

-Vnother deduction that is al^o more or less borne
out by experience may be made—viz., when rusting
has once commenced, the subsequent rate of corrosion
does not depend on the composition of the original

iron or steel. It is only after a considerable period
has elapsed that the ru.st .surface will liecomc rela-

tively so big. and the attacked iron surface so small,

that it may be said that the rust protects the ironwork.
Certain waters, however, wdiieh contain a great deal
of colloidal organic matter—'.</.. mar.shy waters, con-
taining the sphagnum acid.s^Kleposit their colloidal

contents on the rust, and cause a protective film to

be formed over the whole of the ironwork, protecting
it for a great number of years.

When steel jiipes are used, the phenomenon of
" pitting " sometimes occurs. In these cases the

metal corrodes in spots. This subject has been inves-

tigated by G. and K. Whipple, who have come to the

conclusion that jutting is due to the presence of mill

scale. Mill scale is composed largely of iron oxides
containing a little slag, and, as indicated above,
oxides and hydroxides of iron are capable of acting
as elemental electrodes for the corrosion cells ; the

presence of a small piece of scale would, consequently,

be exi)ected to produce a local corrosion cell of some
magnitude and cau.se the pitting. G. and R. Whipple
found tliat the magnetic oxide of iron was more active

in this respect that the red rust (Fe.O,). Steelwork
completely covered with scale would not be very liable

to attack, since the surface would be fairly luiiform.

It is only when part of the scale has l>cen removed
mechanically, exposing the steel surface underneath,
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tliat corro.'^ion proceeds with .some speed; the remedy
against pitting is clearly to remove all the mill scale
before use. . . .

THE PROTECTION OF IRONWORK.

Cushinan gives an interesting list of the various
means of protection adopted for preserving difierent

kinds of iron and steel work:—

Zinc, tin, coi'per, lead

Liicquei-s, varnishes,
japans and enaniels

Processed after manu-
facture to form u
skin of oxide, phos-
phide, or some other
compound

Usually unprotected

Material used for.

Eoofin? imd sheathing of buildings, wire for
telej^raph, fencing, suspension cables.

Nails, screws, bolts and fittings. Tanks,
vessels and utensils, chains, pipes and tubes
for t-peciul purposes.

Structural iron and steel, decorative iron-
work, fire escapes, locomotives and cars.

Smoke - stacks, gas and oil tanks, pipes.
Machinery in part, boats and ships, boilers
on the outs de, trolley poles, masts, posts,
mailboxas.

Structural steel, gun-barrels.

Machinery in part, tools and farming instru-
ments, chains, bjilers and tanks iuslde.
Railroad rails, plates and bolts.

From tlie point of view of the electrolytic theory,
the protection of ironwork from rust resolves itself

into the ])roblein of iireventing the conosion cells

from working. The unit cell, as we have seen, con-
si.sts of three es.sential parts—two contiguous, electro-

cheniicaliy dissimilar, metallic particles with their
surface exposed to a cummon electrolyte. In order
to prevent current from flowing, and thvis stop the
operation of rusting, wo may adoiit any <if the follow-

ing methods:—
(I) Elimiiiaiioa of l)\mm\lar Bhxtrod'^.—tXxa pas-

sivity of iron in the pre.sence of alkaline electrolytes

has already been alluded to. Any other method of

making the iron surface houiogeneous instead of rela-

tively heterogeneous will eliminate the variations in

solution tendency observed over the surface of an iron
liable to rusting. Immersing the sheet of iron in a
strongly oxidising solution, such as chromic acid,
brings about the oxidation and elimination of 'he
various impurities,. leaving a homogeneous surface of

nearly pure iron; the same result is obtainable by
electro-)->lating impure iron with a film of the inn-e
metal. This metliod of proteetinn has been recently
adopted for u.se on a large scale.

Galvanising iron by dii)ping it in, or elcctro-i]latiiig

it with, pure zinc is one of the oldest methods of bring-
ing about uniformity of surface. Zinc possesses one
great advantage—it will form a solid solution with
iron; thus, dipping iron into zinc ensures a iicrfcrtly

uiiiforni skin. . . .

.•\n attack on galvani.-^ed iron has been started re-

cently, it being said that the use of galvanised iron
is both dangerous and useless for a potable water.
It is true that zinc salts, when taken internally, are
toxic in character, and altlKnigh the doses would be
nearly infinitesimal, symptoms of ill-health would
]irobably follow. Eurthcrmorc, the .solution tendency
of zinc is greater than that of iron. As a matter nf

general practice, the coating of zinc on a galvaui.sed
pipe is so good that tlie stu-face is praclically Iiomki-

geneous. and even if small impurities in the zinc ib-elf

produced corrosiun cells in the metal, a protoclivc
liliii of (ividi; :i.n(l c:irboua(« of zinc is vcr>' quickly
formed. . . .

(!) J!ai.^ii,,i III, /,'.:.l.'lai„r
,.f

I/,.- Elnh-uh/l, .^AW- have
nciticed that the current has to flow through the elec-
trolyte in which the iron is immersed. By raising
the spccilic resistance of this part of the circuit Ihc
lurrent flowing in each elemental cell will be de-
creased, and the corrosion correspondingly lessened.
Due of the best rust-preventers consists of a mixture
of tar and bydro-carbon oil aiJi)liod to the cleanctl and
heated surfaces of the metal. An adherent waterproof
(ilin of badly conducting tarry matter is tlnis obtaineil.
Its effectiveness is so well known as not to rer|uire
mentioning in detail, faints, notably those contain-
iug red oxide of iron, act in a similar manner. Imt.
as has been shown by Liebrich and Si)itzer, the paint
particles themselves may act as electrodes, provided
small quantities of water are present. . . .

Generally, paints are not quite waterproof, and fre-

quently in the process of drying out oxidation of the

organic oil present actually generates water in situ

;

under these conditions corrosion may be actually
.augmented by the application of thick coatings of

paint. Suitable paints should possess high specific

resistances, great adhesive powers and tenacity, a
thermal dilation coefficient approximating to that of

iron, and a minimum amount of included moisture or
easily oxidisable matter containing hydrogen. . . .

(J) rrolcctlmi hy Means of 3fdah.—1he electrolytic

theory of corrosion is based on the assumption tliat

nuclei having a low solution tendency permit the
jiassage of iron of relatively higher solution pressure
into solution. It is clear that if this assumption be
correct, metals of still higher .solution tendencies
(those more electro-positive than iron) should, by their
own solution, be capable of protecting iron.

For practical purposes it is of purely secondary im-
portance how much greater than that of iron the
.solution pressure of the protector should be, provided
it makes a good electrical contact with it, since the
theoretical value, depending, as it does, on a variety
of factors, such as the conductivity of the water, .he

over-potential of the iron as well as its age .'uid lem-
[ierature ; and, again, the relative areas of the iron
and the protective metal, makes its determination a
matter of great difficulty.

Zinc (a metal of high solution tendency) has been
used since the time of Sir H. Davy, and nas been
found to be the most suitable. It has been advised to

use 1 sq. ft. of zinc to every 50 sq. ft. of iron surface,
and then to diminish to 1 sq. ft. per 100 sq. ft. cf

surface. The action of this protector metal must not
be confused with its action as a protective covering,
for in the case of galvanised iron neither iron nor
zinc go into solution, but in this case the latter ii;etal

is continually dissolving and liberating hydrogen at

the iron surface.

We have alluded to the coating of zinc oxide which
is rapidly formed when the bright metal is immersed
in water. This film does not form so readily when
the zinc is going into solution ; nevertheless, filming
does occasionally take place, with a consequent in-

crease in the corrosion of the iron. Alloys of

aluminium have been suggested as a substitute to

obviate this difficulty.

(4) Protection hy Externally Applied Currents.—This
method of protecting boiler tubes from corrosion
ap'pears likely to become of great practical import-
ance in the near future. . . .

The foregoing brief summary of the influences at
work, and of the methods of checking corrosion, serve
to show that the so-called electrolytic theory is per-

fectly in accordance with observed facts, and that it

offers reasonable explanations for the somewhat coin-

]ilex and sometimes mystifying phenomena that are
occasionally to be noted.

TESTING IRON AND STEEL TOR CoaROBIBILIiy.

The constructional engineer who is interested in the
question of corrosion from the practical standpoint
must have some means at his disposal for testing the
suitability of different kinds of iron and steel, and
also the efficiency of the various processes of painting,
plating, or otherwise treating metals which may be
offered to him. As far as systematic testing is con-
cerned, this, having regard to our present state of

knowledge on the subject, is out of the question.
It i^i absolutely necessary to govern and study local

conditions, for not only is it ]>ractically impossible
to reproduce the natural condition of aeration, dilu-

tion, changes in electrolyte composition, light and
darkness, slight mechanical abrasive actions of sand,
itc, and other more or less accidental disturbances
tluit obtain in practice, but a further difficulty is met
with in sampling the iron or steel for te.sting purposes.
Small pieces suitalile for careful investigation usually
yield data that are in no way comparable to the actual
results obtained in the body of the iron or steel itself.

The oldest method in vogue is the immersion test.

Strips of the metal arc carefully cleaned and
weighed, and are placed in samples of water, or ex-
posed to similar atmospheric conditions as will be
met with in practice

—

e.ij.. in air for outdoor construc-
tion, in fumes of chemicals for steel that is to be used
in industrial constructional work. After a long period
of exposure the samples are taken out, carefully
scrubbed with a bru.sh, dried and weighed. The loss
of weight per unit surface per unit time is the corro-
sion factor.

Royal Institute of Public Health The next annual
congress of this bodv will be held in Edinburgh from
July 8 to 13, 1914.
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Institution of IVIunicipal Engineers.

NORTHERN DISTRICT MEETING AT NEWCASTLE-ON-TYNE.

A meeting of the Northern District of the Institu-

tion of jMunicipal Engineers was held on Saturday,

the 22nd ult., at the town hall, Newcastle-on-Tyne.

Mr. John W. :\[oneur, borough engineer of Sunder-

land, chairman of the district, jjresided, and other

members present were Messrs. C. Hearder (North

Ormshv), John W. Holbrook (Houghton-le-Spring),

Walter" B. Thomas (Southwick-on-Wear). William

Wallin (Newcastle), John T. Pegge (Durham). John

H. Mole (Chester-le-Street), Thomas Young (Sunder-

land), William J. Coulson (Cramlington), A. Bean
(Longbenton), William Finch (Cumberland), J. Davi-

.son (Morpeth), John Robinson (Darlington), hon. sec-

retary of the district, and B. Wyand, secretary of

the institution.

The DiSTBicT Seceetakt intimated that he liad

received from Mr. Wyand a letter, dated October 6th.

enclosing a communication the latter had received

from Mr. L. Hill, secretary of the N.A.L.G.O. This

stated: "I am oliliged by the receipt of your letter

of the 2nd inst., and beg to inform you that if the

Northern District of the Institution of 2\runicipal

Engineers federated with tlie N.A.L.G.O. they will

be entitled to two representatives on the N.A.L.G.O.
council, as a federated, sectional, or provisional

association."

Mr. Peoge moved: "That, as an independent body,

this Northern District, comprising the old Society

of Durham and Northiunberland Surveyors, be
affiliated direct to the N.A.L.G.O., and that we ask
for a full representation."

Mr. TB0M.4S seconded the resolution, which was
carried unanimously, and it was agreed that the

chairman, for the time being, and Mr. Mole should
be the representatives of the district on the N.A.L.G.O.

MR. HEABDEH's case.

The District Secretary reported that he had had
considerable correspondence v'ith Mr. Wyand with
regard to the case of Mr. Hearder. The latter had
stated his case pretty fully, and he understood that

the council were prepared to take action, and they
would advise him as soon as anything further hap-
pened. In answer to the chairman, Mr. Robinson
stated that Mr. Hearder was still in his position.

The Chairman explained that Mr. Hearder's dis-

trict was going to be included in Larger Middles-
brough, and when the arrangements were made, un-
fortunately there was nothing said as to what was
going to be done with the surveyor. Mr. Hearder
approached the District meeting at Chester-le-Street
to see if they would take up his case and if some-
thing could be done to assist him.
Mr. Hearder stated that he had received notice

that he was finished, but the Jliddlesbrough Cor-
poration liad taken him on temporarily on a month's
notice on either side. Perhaps the employment
would last two montlis. The only thing he thought
unfair about the matter was that he was kept in the
dark until the last moment. He could get no infor-

mation.
Mr. Thomas remarked that if one authority took

over another it must provide for the officials—must
compensate them in one way or another.
Mr. Hearder: If I had been appointed before 1907

or 1909—1 am not certain which—my compensation
would have worked out at a sixtieth for a year's
service. By my being appointed in 1910 it works out
at an eightieth.

kurvetor and medical officer of health.

Mr. T. Young (Sunderland) said he wanted to brine
before the meeting a matter which he thought affected
a good many of them. In his district at the present
time the scavenging was done by contract, and super-
vised by the sanitary inspector. It had been proposed
recently by the council, however, that they should
purchase their own carts, and the medical officer had
been asked to get out a report on the whole scavenging
system, and whetlier it would pay them to get their
own carts or let the work by contract. The medical
officer suggested tlie purchase of horses and carts for

the district, and that the work should be done by his
department, together with the cleansing of streets and
the flushing of sewers. He (Mr. Young) thought that
was an overlapping of duty, and he resented it. He

did not want any more duties than he had at present,
and he would rather be without the scavenging, but
he certainly objected to any other officer interfering

in his department. He wished to learn if there were
any cases they knew of where the healtli department
undertook work of that description. He took it that

the health department should deal with health alone,

and that, as regarded manual or team labour, that
should be left to the surveyor. <Hear. hear.) In
corporated towns, like Newcastle, he ciuite understood
there was a cleansing department, but that same
cleansing department was under the jurisdiction of

the surveyor, and not under the health department at

all. He saw that this was a burnuig question in

Scotland, and at a meeting of municipal engineers at

York two years ago the matter cropped up. If any
of them could tell him of a case where the healtli

officer undertook street sweeping and street flushing
it would be news to him, and, no doubt, interesting

to all of them.
IMr. J. Davison (Morpeth) said he knew of one urban

district where the scavenging was under the super-
vision of the sanitary inspector, but he had nothing
to do with looking after horses or engaging men. The
work of scavenging, both street sweeping and the re-

moval of house refuse, however, was entirely under
his supervision.

IMr. J. W. HoLBRooK (Houghton-le-Spring) sug-
gested that they might be somewhat misled with re-

gard to the meaning of the word supervision. In liis

own particular district, until quite recently, the re-

moval of house refuse had been done by contract.

Street cleansing came purely under the surveyor's
department. Now there was a tendency for his coun-
cil to take up the house scavenging by direct labour,

and as he was saddled, on a fortnight's notice, with
800 houses, he had great difficulty in taking the matter
up. He quite appreciated that the removal of house
refuse could be supervised by the sanitary inspector,

in the general acceptance of the term ; but if the sur-

veyor once allowed the sanitary inspector to interfere

with his horses and his men, he would have no end
of difficulty. (Hear, hear.) He had had to take a

stand. He could not tolerate the sanitary inspector
being able to come and say he wanted horses and men
and so-and-so, and then to feed the animals as he
thought fit. He had stuck out most strenuously that
the duty of the sanitary inspector was simply to

attend to complaints that might arise through negli-

gence of house scavenging. The cleansing of streets

was part and parcel of maintenance, and should re-

main with the engineer.
Mr. A. Bean (Longbenton) said that when he was

appointed sanitary inspector the sewers were saddled
upon him. He looked after the flushing of the sewers.

Wlien the district was broken up and he was ap-

pointed highway surveyor and sanitary inspector, the

first thing he did was to get the contract for cleansing
the streets done away with. Now they were doing the

whole of the work with their oa^ti team labour

—

cleansing the streets and removing the house refuse.

Of course, he held the dual appointment.
Mr. J. H. Mole (Chester-le-Street) contended that it

was no part of the duty of a sanitary inspector to do
the removal of house refuse. The surveyor's depart-

ment should supervise the whole of the scavenging.

He thought the medical officers were trying to take

everything they could from them, and if they did not
make a firm stand they would soon be left out in

the cold. He was not a politician, but it seemed to

him that Mr. John Burns went out of his way to take

the side of the medical officers in these matters. It

was a delicate affair, but they must make a stand.

(Hear, hear.)

Mr. J. T. Pegge (Durham) pointed out that in some
large towns—such as Birmingham and Manchester

—

they had very extensive systems of districts, and men
appointed as superintendents. They collected refuse,

not as sanitary inspectors, but as cleansing superin-

tendents. There was an association of cleansing
superintendents. Coming to the smaller towns, he
could speak for one or two. At York, a town of 90,000

inhabitants, there were day and night foremen, who
were directly responsible, not to the sanitary in-

spector nor the medical oflicer, but to the surveyor.

The health department was a health department pure
and simple. Whenever anything was found to be
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wrong with the sewers or gullies, and drains had to

3e opened, they had to come to the surveyor's depart-

uent. The arrangements which Mr. Young had re-

ierred to were distinctly out of order. The duties of

sanitary inspectors were clearly laid down by Act of

Parliament, so they should not get wrong.
Mr. Young said that, of course, he had horses and

-•arts, and if the scheme to which he had referred was
•arried out, it would mean duplicated work. There
ivould be horses and carts for two departments, and
lay and straw accounts from two sources, which, he

ivas certain, the auditor would object to.

Mr. J. Robinson (Darlington) asked Mr. Y''oung

ivhat was his suggested remedy.
Mr. Young said he just wanted to get the feeling

if the meeting. He had a remedy, and he was sure

le was treading in the right track. He had always

aeen given to imderstand that the surveyor was the

nan where manual labour was concerned, and that

;he health department dealt with health only—
diseases and their cause and cure.

Mr. Pegge said there was no doubt that these

Lroubles arose, in the first instance, because of the

system of dual appointments, which the Local Govern-

ment Board was doing its best to put an end to on
;lie ground that they contributed one-half the salary

)f the medical officer and the other health officers.

He would suggest to ^Ir. Young that it would be

lesirable for him to get his council to draw up a list

A queries for submission to other councils, and to

<liow them that the method they propose to adopt was
not up to date.

The Chaibman asked Mr. Young if he would like

;i resolution from the society to strengthen his hands.

Mr. Young replied that such a resolution would
iilways be helpful to him.
Mr. HoLBROOK remarked tliat there was a tendency

lo do more and more work by direct labour. To allow

sanitary inspectors to order about team labour was
a thing that could not be tolerated. (Hear, hear.)

Mr. Young referred the meeting to the circular

letter of the Local Government Board dated Jidy 2oth

last, and quoted the following clause which, he said,

liad bearing on the question under discussion :
" In

i-onneetion with this matter attention should be drawn
to the provisions of sec. 39 of the Public Health Acts
.Amendment Act, 1907. In the best-administered dis-

tricts conservancy closets and ashpits have given

l)lace to fresh-water closets and movable ashpits with
covers, and house refuse is removed in proiierly

covered carts by the council's own workmen, under
the supervision of the surveyor, at regular intervals,

and never less than once a week."
The Chairman thought the institution should give

every assistance in their power to combat the system
of dual appointments, and interference on the part of

medical ofHcers of health.

Mr. Mole said he had a strong feeling that sur-

veyors were going to be nipped out if they did not
stick to their guns. The trouble originated w-ith the
Local Government Board supporting medical officers

of health as being all in all in the sanitary depart-
ment.
The Chairman : The men who make the streets

should keep them clean.

Mr. Pegge moved the following resolution:—
"That this district of the institution consider.^

that the whole of the duties in the construction,
maintenance and cleansing of sewers, together with
the removal of house refuse, are solely those of the
surveyor of the district. In support of such view,
it refers to the Local Government Board Order of

July 25, 1913, where reference is made to adminis-
tration by direct labour."
Mr. Davison seconded, and the resolution was car-

ried unanimously.
On the motion of the Chairman, seconded by Mr.

HoLBROOK, it was afterwards agreed that the resolu-
tion should be sent to London to be dealt with. In
answer to the chairman, Mr. Wyand said that such
cases were quite as common in the South as in the
North. If necessary, he would take the feeling of

the district committees in the matter.
Mr. Mole said the Local Government Board were

sending round to every medical officer in the country,
asking how they were situated with regard to salary
and travelling expenses, and it was evidently the
intention of the Ijoard to make them State officers.
The sum and substance of the thing was this—that
surveyors would have to do something to get recog-
nition from the Local Government Board. He thought
the duties of surveyors were as important as those
of any other local government officers, not even ex-

cepting the medical officer of health. Similar insti-

tutions to theirs were taking up this matter.

The Chairman : Why not have a deputation to Mr.
Jolin Burns ?

Mr. Mole : I consider that a good idea, if we can
get strong men to represent us.

Mr. Thomas (Southwick-on-Wear) pointed out that
the municipal and county engineers were sending
a dejautation to the Local Government Board because
they were so hampered by harsh treatment on the
part of local authorities. In answer to the chairman,
Mr. Wyand said he had not much hope of a deputa-
tion to the President of the Local Government Board.
After further discussion, Mr. Wyand promised that

he would approach Mr. Prcscott, the chairman of the
Committee of the Institution of Municipal and
County Engineers, to see if they cotdd not make a
joint deputation to the President of the Local Govern-
ment Board.

A COUNTY surveyor's LETTER.

ilr. Thomas drew attention to the following letter

.sent out to district surveyors by Mr. William Crozier,
county surveyor of Durham;—

" Shire Hall,
"Durham,
" Noveml:)er 12, 1913.

" Dear Sir,—Having regard to the fact that His
Majesty King George will visit this county from
Wednesday, the 26th, to Saturday, the 29th inst., and
that Her Majesty Queen Mary, especially, will spend
a considerable time in motoring over the various
roads in the district, I wish you to devote special
attention to having the roads cleared up as much as
possible before that date. All patches of metal put
down neatly and properly tapered off, potholes filled

up and rammed, and every attempt made to obtain
smoothness of surface, as far as ever possible on the
roads in your charge, so that Her Majesty may re-

ceive as favourable an impression of them as possible.

" Yours faithfully,

" William Crozier,
" County Surveyor."

Mr. Mole said he had never been so much sur-

prised as he was when he received this letter.

Mr. Pegge observed that there had been a proposal
before the county council that, in view of the trouble
they had had with the local councils, they .should
take over the whole of the county roads and repairs,
and administer them themselves. Of course, they
could not do that unless they had the consent of the
various authorities, and subject to the will of the
Local Government Board.

It was agreed that the letter should " lie on the
table."

district annual dinner.
Mr. Wallin moved, Mr. Young seconded, and it

was agreed, that the annual meeting and dinner of the
district should be held in Newcastle on January 10th,
and that the Lord Mayor, the Sheriff and the city sur-
veyor should be invited to attend.
Mr. Wallin, the chairnum, secretary and Mr. Hol-

brook were appointed a sub-committee to draw up the
toast list and make the general arrangements.

ELECTION OF DISTRICT CHAIRMAN.
Mr. MoNCUB, at this stage of the proceedings, said

he had been acting as chairman for a year, and he
felt he had not the time to continue any longer in
office. He had enjoyed being chairman of the com-
mittee, for they had had pleasant meetings and useful
intercourse. He felt, however, that the time had come
when the position ought to fall to some other member.
He therefore tendered his resignation as chairman.
He thanked them all for the nice feeling that had
prevailed, and the courtesy that had been extended
to him all through.
Mr. Davison nominated Mr. Finch, county surveyor

of Cumberland, for the office.

Mr. Wallin seconded. He said that in the past the
east side of their district had been well represented
in the chair. First of all, they had Mr. Pegge as
president; then they had Mr. Gregson, of Durham,
followed by Mr. Davison, of Morpeth, and now by Mr.
Moncur, of Sunderland. All these gentlemen had
filled the post with the highest credit, and had done
good work for the institution. He thought it was time
now, however, for the west to have a look in. (Hear,
hear.) They must not be parochial, especially if they
wanted to tap new districts for more members. They
could not forget that, whenever the west side of the
district had entertained them—as they did at Keswick,
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and again this year at Carlisle—that whole-hearted

support was given to them by Mr. Finoh and tlie

whole of the members there. He did not think there

was a solitary member who ijarticipated in those

visits who did not want to go back again. (Hear,

liear.) They oould not have a more able chairman,
or one wlio would give them better help in looking

after the interests of the institution than Mr. Finch.

(Applause.)
The nomination was unanimously approved.

Mr. FiNLH. rejilying. said he thanked them Un the

honour they had done him, and for the kind words
that had lieen said concerning him. He thought it

would, perhaps, have been better for them to have a

municipal engineer as president, but as they had aji-

pointed him lie would do his be.st to meet tlie wishes
of all classes of surveyors. He hoped he would be

able to give them the same satisfaction that Mr.
Jlonciir and the rest of their chairmen liad given.

At any rate, he would do his best. (Applause.)

Mr. Pegge moved a vote of thanks t« the retiring

president for the whole-hearted service he had ren-

dered to the Northern District of the institution, and
for the excellent way in which he had carried cut

the duties of his important office. With such chair-

men as Mr. Moncur, the northern part of the institu-

tion, whatever the others might do, would fio\irish.

and would Vie a power for good among surveyors.
(Hear, hear.)

Mr. Finch seconded the motion. He said he had
not been among them many years when lie first met
Mr. Moncur, and the friendship formed then had
existed ever since. Mr. Moncur visited Carlisle on
each occasion they had a meeting there, and they
were delighted to see him. He (Mr. Finch) was sorry
that pressure of business would not allow Mr. ^Moncur
to remain as chairman. He had done excellent work
for the institution.

Mr. Davison added his appreciation of Mr. Mon-
cur's services. His conduct in the chair had been
a satisfaction to him personally, and, he was sure,

to every member of the Northern District. He hoped
that while Mr. Moncur had retired on account of pres-
sure of business, he wonld. on every occasion possible,

give them the advantage of his presence and advice,
as usual. (Hear, hear.)

The vote of thanks was heartily passed.

Mr. MoNcm, replying, said he thanked them very
much for their expressions of kindly feeling towards
him. He had had the advantage of assistance from
a very pleasant set of gentlemen, and that had made
his term of office an enjoyable one. He had certainly
done all he could t-o further the interests of the insti-

tution, and if he had not succeeded sometimes in
doing what he wanted to do. well, they had kindly
taken the will for the deed. His work in Sunderland
had grown so much that it was almost beyond him
to tackle it, and it was certainly a relief to him now
to give lip the chair. He was sure the institution

would not suffer for it. If he could be of assistance
to them in the future, they had only to let him know,
and he would do his best to be with them. (Hear,
hear.) He was sure Mr. Finch woiild have a pleasant
vear of office.

COUNCIL MEETING.

At a meeting of the coiuioil held in London on
November 28th the following ajiplicanls were reci>m-

mended for admission:—
To ^lembership: ^Messrs. G. Millai-, r..\.s.i.. Ill

Leven-street, Pollokshields, Glasgow; A. L. Roberts,
borough surveyor's office, Carnarvon ; R. W. Annear,
assistant surveyor, Watford Rural District Council,
and T. T. Stevens, assistant svirveyor, Lexden and
Winstree Rural District Council.

To Assoeiate-memhershij): Messrs. H. Cliffe, sur-
veyor's office. Mexborough Urban District Coimcil.
and D. N. Gautam, 3d Solent-road, W. Hampstead,
London.
Transfer to Membership: Messrs. A. J. Redfern.

surveyor, Honiton Rural District Council, aud M. S.
Baleche, engineer, Tantah Municipality, Egypt.
(Under the by-laws these elections will be ratified

at the next council meeting if no written objections
are lodged within fourteen days.)

Elected to Studentship: Messrs. S. J. Hellier.
borough surveyor's office. Christchurch ; W. J. Tlior-
man, borough surveyor's office, Carnarvon; G. E.
Gulliver, borough surveyor's office, Christchurch; G.
Cooper, surveyor's office. Ulverstoii Rural District
Council, and E. E. Baskcomb-Harrison, survevor's
office. Ottery St. Mary Urban District Council.

NEW MEMBERS, ETC.

FioMi the applicants recommended for admission at

the last meeting five members and four associate-

members were elected, and one associate-member was
transferred to the membership class.

SURVEVOR AND MEDICAL OFFICER OB HEALTH.

The following resolution, which was passed at the

la.st meeting of the Northern District, was before the

council, and it was decided to refer it to the General
Purjioses Committee for consideration and report

;

"That this institution considers that the whole of the

duties in constructing, maintaining and cleansing

roads and sewers, together with the removal of house
refuse, are solely those of the svirveyor of the district,

and in support of such opinion it refers to the Local
Government Board Order of July 25, 1913, where
reference is made to administration by direct labour."

COrNClI. MEETINGS.

It was decided that the next council meeting be

held in London on Saturday, December 20th, at 3

o'clock, and that the remainder of the London council

meetings should be held on the last Wednesday in

each month. It was further decided that three pro-

vincial council meetings should be held during the

year—at Newcastle. Manchester and Bristol—the dates

to be arranged with the respective hoxi. district secre-

taries.

ASSOCIATE CLASS.

The proi>osal to form an associate class was received

back from the annual general meeting, and it was
decided that a postal vote be taken on the matter.

SANITARY INSTITUTE CONGRESS.

Messrs. A. R. Bleazard and W. Finch were elected

as the delegates of the institution to the Royal Sani-
tarv Institute Congress to be held in Blackpool in

JulV.
BY-LAW AMENDMENTS.

Members are requested to note that the whole of

the " proposed amendments of and additions to by-

laws " which were liefore the special general meeting
held on November 7tb. were approved with the excep-
tion of that relating to the associate class, referred

to aliove. They come into operation on January 1,

1914. The full text will be given in the forthcoming
issue of the Journal.

B. WVAND.
Secnlari/.

S'^ Victoria-street. S.W.

HEALTH WEEK COMMITTEE.

.\ meeting of the General Committee will be held
at I lie Royal Sanitary Institute, 90 Buckingham
Palace-road. S.W.. on Tuesday next, the 9th inst., at
.'i.Sii p.m., when consideration will be given to the
following subjects; Election of chairman; report of

the Interim Committee : appointment of secretary and
assistant .secretary ; nominations for General Com-
mittee ; appointment of Executive Committee; fix the
date of Health Week for 1914; consider the programme
for next year ; other business incidental to or arising
out of the business specified.

The secretary of the Interim Committee is Mr. E.
While Wallis. secretary of the Royal Sanitary Insti-

tute.

Drainage Scheme for Rochester and Chatham.—An
agreement has been entered into by the Rochester and
Chatham Town Councils for the carrying out of a
joint scheme of main drainage for the two towns.
Mr. W. H. Radford, of Nottingham, has been
ajjpointed engineer. It is estimated that the undei--

taking will entail an outlay of i'3(X).00(). and that thi

work will extend over seven or eight years. The
scheme does not include Chatham Dockyard. It is

expected that there will be two pumping stations

—

one in Rochester and one in Chatham. For tiie

outfall sewer it will be necessary to tunnel under a

high hill for a considerable distance, but as the work
will be through chalk little difficulty is expected.

The outfall works will be situated on the bank of

the river Medway. about o^ miles from Chatham.
Arrangements have been made for the purchase of a

considerable area of land at this spot, where the

sewage will be treated and the effluent discharged into

the river. The exact system of treatment has not

yet been settled.
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Office Conversations.
MORE OR LESS IMAGINARY.

IContrlbuted.Z

XXVI.—A Mutter ol Diagnosis.

Yiiu ;ire ([iiite \vroii,<;-, doctor. I haven't thf least

ilesire for a quarrel. Tlie friendlier our relations ar«

the better I shall be pleased ; but. Say what I have

to say? If vou will have it so. I'm agreeable; only

.some things are better left unsaid. Out with it y Tbea

take it plainly from me that I won't lirook interfereiu'.^.

You have vour department—keep to it, as I do to mine.

You're doubtless a very clever man when it conies to

medical work, but you're certainly not an engineer.

You can diagnose a disease, and I've no doubt that

vou can cure it ; but when it comes to diagnosing drain

trouble let it end there. The remedy is not for yen

to seek. 1 speak plainly enough ? Yes, I might say

a heap more if I wasn't a peacefully disposed indi-

vidual. We have to work together ? Certainly we do ;

but that's no reason why you should try to up.set my
autliority witli the men or present reports to the

council on work which you really don't understand

and I do.
# * # *

Training ? Surely the medical profession is not the

only one that is trained. Engineers have their system

t'i training, and, what's more, they have to pay for it.

What do I mean by that ? Kow you're getting angry,

doctor, and I never will argue with an angry i>nin.

You're quite calm ? Then my diagnosis nuist be singu-

larly incorrect. Yon have all the symptoms Hang
thesymptonrs y Certainly. Say what I was going to

say?" You can't stand innuendos ? No, they are un-

pleasant; but the truth isn't always palatable either.

Never mind, you'd like to have it? Then you shall.

Now as to training. We have to stump out pretty

heavily for our training. 'We And don't you ?

There you go. Do let me put it in a quiet way.' I'm

going to hit you on the raw. You don't mind ? Now
when it comes to your training you depend, to a large

extent, upon public subscriptions. Rot? By no means.

Hospitals are maintained largely as training grounds

for .students. Patients are quite a secondary considera-

tion. Don't know what I'm talking about? Then
I'll give in. The point's scarcely woith pursuing.

Ctnly

A.S you will, only please don't cast aspersions upon
the training of engineers. Plenty are untrained ?

More shame to the public that employs them, tliafs

all I can say. A medical man nuist be trained ? Yes,

you have the pull over me there, only if engineering
workshops and public demonstrations were provided
for by the contributions of the charitable, things M
change a bit. There I go again ? Well, let the subject

drop, then—I've no wish to pursue it. What I asked
you to come here for was to see if we couldn't arrange
a working agreement, under which you'd keep to yoiu-

duties and I to mine. There's not the least neces.sity

for cla.shing or overlapping. I get on very nicely witli

'Sir. Bankes. He's quite a decent fellow, and never
tries to come the old soldier over me because lie has
a sanitary qualification. He recognhses that even that

doesn't necessarily make an engineer of him. If you'd
pay more attention to him You're not going to

take your instructions from a sanitary inspector ? No
one asked you to. Only you must confess that when
it comes to practical worli he must be able to give you
points. You don't? Oh, well, have your own way.

Keuiember, anyway, that the sewerage and sewage
disposal of the district are in my hands, and I'll have
no interference. If you have any suggestions to make,
make them—to me. I'll welcome them and, if they're
sound, '11 l)e only too glad to act upon them. But don't
go shoving reports into the coiuicil. I have an un-
[ileasant way of putting things ? Possibly ; I don't feel

any too pleasant when I think of the way in which you
have consistently gone behind my back and lodged
complaints over my head. You've done nothing of the
kind ? You wouldn't think of doing such a thing ?

Look at this, and this, and this ! These are all ex-
tracts from your reports. Only suggestions? I'm
ashamed of you, doctor, to beg the question like that.
Even a .suggestion made direct to the council in my
alj.sence in a report I've never seen takes quite a
different form from a suggestion made to me. Suppose

[ report at the next meeting something like this:
" While ujion the subject of the making up of Pond-
road 1 might say that the general health of the district

is fairly good. Zymotic diseases are, however, of much
too frequent occurrence, and I would advise promjit

isolation, fumigation, and the de.struction of infected

bedding and apparel. It is obviously a waste of time

to pursue specific bacteria in the liope of a capture.

Tlie little rascals arc far too elusive and
"

« • • »

And so on. doctor. It 'd lie a prcKy display of

ignorance, I allow, but An impertinence ? Yes,

of course it would; but that isn't the point at issue.

What I want to impress upon you is the fact that

a report couched in such terms, however ridiculous

as a scientific document, would reflect uj.on yrur

work. That I advise prompt isolation implies that

the isolation is not at present prompt enough. You
quite see that ? But. of course, I should never attempt

anything of the kind. I'm not built in ihat faihion.

You, on the other hand, don't hesitate to report in

similar strain. No, you can't get away from it vith

the documentary evidence staring you in the face.

You advise that the sludge lying in the lagoons be

dug out and carted away more frequently, clearly

implying that there is neglect in that direction new.

You didn't mean it to be taken that way? Maybe;
but it is taken in that way, just as your leferences

to sewer flushing and refuse removal amount prac-

tically to reflections on the way the work is done.

Bring your recommendations and suggestions to me,
doctor, and they will receive every consideration.

I have frequently reported matters to you which, in

my opinion, refer to your department. I have never
reported them to the council.

* * * »

Then as to interference with my men Yes, I

think it best to have the air cleared now if possible.

You consistently express your views (which don't

always coincide with mine) in a loud voice. Only
the other day you told my foreman that he was
applying enough tar to the road to poison all the

hsh in the district. And it was said so that all luy

men engaged on the work could hear it. Happily
he knows what he is about, and he took no notice

of your remarks, but they are none the less sub-

versive of authority. Fancy my calling upon one of

your jiatients and saying that the mixture you were
giving him was too strong by half! The roads are

my jirovince, not yours, and if I'm to be called to

account, let it be done by the council. There was
too much tar ? My dear doctor, pray don't show
your ignorance so unmistakably. Go and look for

yourself now, and remember that there's been another
coat since you hazarded your reputation for common
sen.se by exposing your lack of knowledge. Such re-

marks are spontaneous ? They are not meant offen-

sively ? No, I wouldn't give you credit for anything
of ibat sort; but you'll confess they're injudicious
and not (juile the thing.

• * » •

Have I got rid of my trouble ? No, not quite.

Taking the medicine still ? Well, I have been until
the last day or two, and I should have been still

taking it but for one thing. What's that ? I hardly like

to tell you, doctor, after our conversation. It's this

way. The stuff you gave me is of no use. No use ?

Oh, I can't say that from my own knowledge, but
one of my roadmen who has suffered from the same
complaint says What does he know about it ?

Surely I'm not going to pit his knowledge against
yours ? I don't like to, but you see—really, doctor,
you jilace me in a very awkward position—he pos-
sil)ly knows as much about medical work as a medi-
cal man does about road making. Too, he's had
advice for the same complaint How the devil
does he know it's the same complaint ? Now, don't
get heated, doctor. He has probably diagnosed
Diagnosed be ? What value's to be placed upon
the diagnosis of a road sweeper ? It's all right,
doctor, I'm only pulling your leg. The medicine's
being taken as per specification, and it's doing me
a lot of good. I'm not one of those fools that attempts
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to meddle in professions be doesn't understand.

Nasty ? That's not quite meant for you, doctor.

It's just a size too large to fit you, so you needn't

wear it. But there, the air's clear, I hope. Eh ?

One thing does rankle ? The charitable contribu-

tions remark .' Sorry, but I can't withdraw it. You
nuist forget it. It's one of those nasty truths that

want a lot of forgetting, I'm afraid. An absolute

fabrication ? Well, as you will. I'm tired to death
of the whole argument. Let's go to our respective

occupations. Yes, I did say respective. No offence

in that, I hope.

THE PROPOSED WESTERN ROAD.

THE ENGINEER'S REMUNERATION.

At the monthly meeting of the Middlesex County
Council held on Thursday of last week the Highways
Committee reported that an intimation had been re-

ceived from the Road Board that the Treasury do not
see their way, in reference to the new approach road
to London through Middlesex, to approve of a road
of a greater width than 80 ft., or thereabouts, includ-

ing footpaths, and the committ€e recommended the

council to agree to tliis.

The committee further reported that they had con-
sidered the question of the amount which should be
paid to Mr. H. T. Wakelam, the county engineer and sur-

veyor, for the duties lie would be required to perform
arising out of the work entailed by the acquisition of

properties and the construct.on of the road, and they
thought a sum of £2,000 would be a fair and reason-
able amount. The Road Board agreed to that sum,
and would contribute 75 per cent of it. The committee
therefore recommended the council to approve of that
sum being inserted in the agreement between the
county comic.l and the Road Board.
Mr. Marlow Reed said they had suffered quite

enough in Middlesex from narrow roads, and he
wished to know if it was absolutely hopeless for them
to get the road made 100 ft. wide. Th.s was one of

the finest proposals any road authority in England
had ever had to consider. It was the beginning of a

great national road, and in ten years' time they would
regret that it was not made the full 100 ft. wide.
Alderman Pinkham, ehaiiman of the Highway Com-
mittee, said the two alternative widths had been sub-
mitted, and the Ireasurv would not allow more than
80 ft., so that if they wanted the 100 ft. the council
would have to pay the extra £58,000. Personally, he
was in favour of the 100 ft. if the Road Board would
give them 75 per cent of the cost. Mr. Marlow Reed
said the £58,000 could be borrowed for a long period,
and he was so convinced of the importance of having
the 100-ft. width that he would move that the county
council shoulder the extra burden. The Chairman
(Alderman W. Regester) declined, however, to accept
the proposition without notice, and the recommenda-
tion for an 80-ft. road was adopted.
Considerable discussion ensued on the question of

the remuneration to be paid to Mr. Wakelam. Mr.
H. Heldmann, chairman of the Finance Committee,
moved that the matter be referred back, as it had not
been submitted to his committee for approval. This
having been seconded, it was po.nted out by Alderman
Pinkham that its adoption would mean the loss of a
session of Parliament, and Mr. Heldmann therefore
withdrew his amendment. Colonel Bowles was in
favour of the sum of £2,OU0 being put into the agree-
ment, but he thought the money should be paid to the
county council for them to apportion hereafter as they
might think fit. Alderman Glyn Jones, m.p., said the
council clearly ought to .be paid for the engineering
services of their officer, and be moved that the sum
of £2,000 be inserted in the agreement, but that it be
paid to the council. Mr. Bovill having seconded the
amendment, Mr. Marlow Reed reminded the council
that they were engaged on a great scheme which the
chairman of the committee had negotiated with much
difficulty, and he asked the members if it was worth
while to risk the whole thing for the sake of £500. It
would take five years to complete the work, and that
represented only £i00 a year to the ratepayers of the
county. Surely it was much better for the" council to
spend that sum and to have the great advantage of
keeping the whole thing from start to finish under the
control of their own officer. Alderman W. Burt, vice-
chairman, pointed out that there was provision
already made in the Bill for the payment of anv extra
engineering staff required for the "work, but iiot for
the remuneration of the county engineer. Alderman
Pinkham informe,d the council that when the esti-
mates were first presented to the Road Board they

put nothing in for any individual, but 3 per cent ou
the entire cost for engineering, which, in the case of

an 80-ft. road, worked out at £8,400. Sir George Gibb
stated quite frankly that he would not be a party to

the Middlesex County Council or anybody else making
a profit out of their engineer, and he insisted on a
definite sum being paid to the engineer himself for

his services in connection with the road, and this was
the sum finally agreed upon. He reminded the coun-
cil that they were going to maintain the road in per-

petuity, and it was of the greatest importance to them
that the work from start to finish should be carried

out under the guidance of their own engineer. He
was afraid that if the amendment was carried out it

would wreck the Bill. Mr. Allbless said the £2,000

was to cover the past and future services of the county
engineer in connection with the scheme. The amend-
ment v.'as carried by twenty-two to eighteen, but when
it was jjut as a substantive motion the chairman sug-

gested, and it was agreed, that the maximum sum
of £2,OU0 be accepted for the services of the county
engineer and surveyor, and that the question of bow
it sliould be applied be referred back to the High'.vay

Committee for consideration and report.

Incidentally it was stated in the course of the di.-^-

cussion, by Alderman Pinkham, that they proposed
trying to get inserted in the Bill a clause giving them
power to make the owners pay something towards the

cost of the road, and they also intended to try and
secure power to compel the various local authorities

affected to bear part of the cost. Whether they would
succeed in this he did not know.

THE LQS ANGELES VIADUCT.

COMPLETION OF A GREAT ENGINEERING WORK.

The completion of the Los Angeles aqueduct marks
the successful ending of an arduous struggle with
Nature in its most rugged aspects of motmtain and
desert, and with powerful and subtle private in-

terests for the possession of a priceless supply of

water. The ten aqueducts of ancient Rome were
marvels of engineering skill and durability; but
their construction stretched over a period of five

centuries, against the eight years that have elapsed

since the Los Angeles aqueduct was first proposed,

and the length and dimensions of the ancient Roman
aqueducts bear no comparison with that of modern
Los Angeles. The longest of the Roman aqueducts
was 62 miles, while the Los Angeles aqueduct is 254

miles in length, from the intake on Owens River to

the city limits of Los Angeles. The irrigation aque-
ducts of the Inea Indians of ancient Peru, one of

which was 360 miles long, are among the wonders
of the world, especially so when it is considered that

they were constructed by a people uninformed as

to modern engineering science and its methods, but
these probably exhausted centuries of time. The 350

miles of iron pipe line, 30 in. in diameter, which
conveys water across the arid plains of Western
Australia to the gold mining districts of Kalgoorlie
and Coolgardie, is one of the triumphs of modern con-

structive hydraulic engineering ; but this construc-

tion, although in a hot and waterless country, was
comparatively level, while the Los Angeles aqueduct
bores through miles of mountains of solid rock,

crosses valleys on pillars of concrete in some places,

and through huge steel syphons in others, and is

of far greater dimensions than the notable Aus-
tralian structure.

The great Ashokan aqueduct to supply the city of

New York, now in course of construction, is the

only modern hydraulic enterprise intended mainly
for domestic and industrial use, that compares fairly

with the Los Angeles aqueduct. The New York
aqueduct crosses the Hudson over 1,000 ft. beneath
the river bed, and it will furnish the metropolis with
500,000,000 gallons daily at a cost, including its

various reservoirs, of about $165,000,000. The Los
Angeles aqueduct has not much more than half the

capacity, it is true; but it is about twice as long,

passes through an incomparably rougher country,

and its cost, when completed, will be less than one-

fifth tliat of the great New York enterprise.

—

Sciciilific American.

Dampness in Hospitals.—Freedom from dampness is

naturally one of the first considerations in building a
hospital, and in order to obviate the slightest risk, the
architect for the Royal Alexandra Hospital (open-air

ward) at Brighton has specified Pudlo to be used with
the cement with the object of preventing porosity.
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Third International Road Congress.
STATISTICS OF COST OF CONSTRUCTION AND MAINTENANCE.

T.'ie subject.-- dealt witli in the reports on Coiiiimmi-
catioii No. 9 include the following: Actual systems
01 recording expenditure and keeping accounts

;

analyses of cost, under main lieads, or in considerable
detail ; mileages in different provinces, and mileages
of different classes of roads; actual costs per mile
or per head of population, or under different amounts
of traffic; the elassifieation of roads, and the sources
of revenue—actual or proposed. In tlie German re-

nort interesting information is given as to the rela-

tions between mileage, area and population, and the
Italian report deals with certain prime elements of

cost.

GERMANY.
(1) Roads in Towns.

The principle underlying the repartition of costs is

that up to a certain pro|iortion the costs are to be
apportioned among the frontagers, and the balance
in excess of the maximum sum is paid by the com-
munity out of the general rates. In Prussia frontagers

pay the cost up to the centre line of the road, or for

not more than 13 metres if the road be wider than
2G metres. In Saxony the maximum is 12 metres
when there are buildings on both sides of the road,

15 metres when there are buildings on one side only,

and up to 24 metres in the case of large open spaces.

In Bavaria, Wiirtemberg and Baden the regulations

differ locally. In Munich payments are made for 7

metres of carriageway, and the whole of the footway.

In Stuttgart and Mannheim the maximum is 15

metres, both for roads and open spaces. The half-

road width to be paid for is 5 metres in Bremen, S-J-

nietres at Hamliurg, and 10 metres in Strassburg.

The average is 14A metres. The costs of planting trees

are not defrayed by the frontagers except in Stettin,

Essen and Dantzic. Regulations as to the contribu-

tions to cost of maintenance vary greatly in different

States. In Saxony, Bavaria, Bremen, Hamburg and
Alsace-Lorraine no costs are charged for upkeep for

an indefinite period. In Baden and Prussia it is laid

down as a principle that frontagers are to pay for

maintenance for five years, and most towns have
taken advantage of this; but the term is usually

shorter, being only three years in Dantzic and two
years in Duisburg. There are in Germany forty-one

towns with more than lOU.OOO inhabitants, 127

with populations from 25,000 to 100,000, and
3,412 with populations from 2,000 to 25,000. The
following are approximate figures : Expenditure on
construction per head of jjopulation per annum varies

from 7'73 marks in Plauen and 6'80 in Kiel, to 6'46

in Cologne and 6 33 in Mannheim, counted as heavy
expenditure; and from 1'99 marks in Brun.swick and
r95 in Chemnitz to 1S3 in Bochuni and 087 in Elber-

feld, counted as low expenditure. Maintenance was
heaviest in four tow-ns, ranging from 52 marks at

Stuttgart to 3 05 at Karlsruhe, and lowest in six

towns, ranging from 085 marks at Breslau to 0'25

marks at Posen. Fifteen towns spent from 2 to 3

marks per head per annum.

(2) CorNTRY Ro.ADS IN PRUSSIA.

By Mr. GAETJENS, Landesbaurat, Kiel.

The area of Prussia is about 134,600 square miles,

and the population about 40,000,000. The sums paid

by the State to the provinces on account of roads

handed over in 1876 have not been sufficient, partly

on account of increasing costs, and partly because
some of the provinces have had to take over more
roads. The costs of maintenance of circhj roads are

partly covered by lump sum payments, made when
the circles took charge of former provincial roads, and
partly by contributions from the circle taxes. The
communes and road unions in many cases receive

subsidies from the circle treasury, should the com-
munal taxes not suffice to cover the cost of road
maintenance. The subsidies paid by the provinces to

the circles for road construction are provided out of

the annual grant received by the province from the

State (Prussia), the amounts of such subsidies varying
betv.een 20 per cent and 30 per cent of the cost of

construction' of the roads.

The following figures lelate to the costs of main-
(enanco of roads the management of which is actually

in the liaiids of Uie provinces, and they aie ba.-ied on
tlie Budget of 1912. The total length "of these roads
is 29,665 kilometres, or 18,432 miles, and the cost of

maintenance is 1,296 marks per kilometre, or £104
per mile. About a third of the cost is met out of pro-
vincial taxes. On an average the length of provincial
roads is 0'9 kilometres per 10 square kilometres, 0;8

kilometres per 1,000 inhabitants, the cost of mainte-
nance 1,200 marks per 10 square kilometres, and
l,li.)ii marks per l.COO inhabitant.-^—approximately,
01 -15 miles per square mile, Oa miles per 1,000 inhabi-
tant-;, £15i per square mile, £52 per 1,0<J0 inhabitants.
(The mileages of Prussian roads as given in different

leports do not always tally, but it will be found that
the differences are due either to differences in the
dates to which the figures relate, or to the exclu,-:ion

or inclusion of certain small areas, and, possibly, to

the use of the term " provincial," as applying to

road? originally managed by the province, but sub.se-

quently handed over to the cirdes.)

(3) Country Roads in States other than Prussia.

By Mr. EANGE, Oberbaurat, Dresden.

The remaining States of the German Bund—Prussia
iuiving already been dealt with—have an area of about
74,000 square miles and a population of over 23,000,000.

not counting aliout 1.500,000 in the free towns. Of
the total population of 23,000,000 about 20,000,000 are
accounted for if we take seven of the States for w-hich
particulars are given in the tables furnished in the
reixjrt. The figures in British units are fair approxi-
mations. The Kingdom of Bavaria has a population
of about G,887,0;)U, with 236 inhabitants per square
juile, 0'8 square miles ])er mile of State road, and
1,586 inhabitants per mile of State road. The King-
dom of Saxony has a population of 4,807,000, or 831

per .scjuare mile of State road, 2'6 square miles and
2.169 inhabitants per mile of State road. The King-
dom of Wiirtemberg has a population of 2,438,000, 324

inhabitants per square mile, 4'4 square miles and
1,486 inhabitants per mile of State road. The Grand
Duchy of Baden (2,142,000), 398 per square mile, S'l

square miles and 1,132 inhabitants per mile of State

road. The Grand Duchy of Hesse (l,282,000i iias no

State roads. Alsace-Lorraine (1,874,000), 334 per square
mile, has 7'7 square miles and 2,578 inhabitants per

mile of State road. The Grand Duchy of Mecklen-
berg-Schwerin (640,000), 127 per square mile, 4-8

.square miles and 608 inhabitants per mile of State

road. All the States (excluding Prussia and the free

towns), 4'7 square miles and 1,456 inhabitants per

mile of State road. The author gives also some figures

for Prussia and for Germany as a whole, and it is

to be noted that these figures do not necessarily tally

with those in other reports for reasons already noted.

Prussia, with a population of 40,165,000, or 298 per

square mile, has 6'4 square miles and 1,910 inhabitants

per mile of State road. The German Empire, with a

population of 65,000,000, or 308 per square mile, has

57 square miles and 1,722 persons per mile of State

road (Hesse, Anhalt and the free towns being ex-

cluded).

Another table gives particulars of annual expendi-

ture. Taking 1 mark as equal to 1 shilling, we extract

the following figures for State roads : The umal cost

per head of population, annual maintenance, is from

a little less than Is. to Is. 6d. In a few States it is

less than 7d., in Alsace-Lorraine about 6.Jd., in

liavaria and Saxony about Hid., in Wiirtemberg and
Baden about Is. 6d. Costs per mile per annum are

:

Bavaria £74 10s., Saxony £102, Wiirtemberg £105 10s.,

Baden £82, Meckleniserg-Schwerin £45, Alsace-

Lorraine £72 10s. These figures compare with Prussia

£67 (provincial roads corresponding to the State

roads in other States), German Empire (not including

Hesse, Anhalt and the free towns) £71 12s. In com-
paring the figures in this report with those given by

Mr. Gaetjens, it may he noted that, besides more
obvious reasons for differences, the cost of admini-

stration, pensions, &c., amounting to 14 per cent of

the whole, is included in Mr. Gaetjens' total. The
main difference is, of course, due to the increase from

the average cost of maintenance between 1905 and
1910 to the cost in 1912, the former period being that

to which the figures in Mr. Range's report relate as

regards Prussia. His figures for Bavaria and Alsace-

Lorraine are those for the year 1910.
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Another table in Mr. Range's report gives figuies
for circle, district and communal roads, not including
those in "inhabited areas." From this table the
follovang are taken, lengths being converted to miles,
and costs to pounds per mile per annum, including
construction and maintenance: Bavaria— district
roads 11,620 miles, £53 6s. (about half the mileage con-
sists of "artificial roads," or roads which have been
properly made). Communal ways (in Bavaria) 37,191
miles, £11 4s. Saxony—communication roads lO.oiKl

miles, £36 14s. Wiirtemberg—vicinal roads 7,146 miles
(cost not given). Baden—circle roads 847 miles,
£59 6s. ; communal ways 3,942 miles, £40 14s. Hesse
—circle roads 3,075 miles, £50 6s. (maintenance onlv).
Brunswick—circle roads 1,489 miles. £66 6s. Alsace-
Lorraine—division roads 2,000 miles, £61 4s.; vicinal
and communal roads 5,955 miles. £28 2s. Prussia

—

circle roads 51,931 miles, £29 8s. German Empir? (not
including Saxe-Altenburg and Reuss-Younger line;—
142,350 miles. For the German Empire, excluding
the free towns, the population is nearly 63.5110,000.

The toal mileage ot public roads is 17S,30'J—about
0-856 mile per square mile, and about lift, per head
of population.
In Saxony the estimated average daily traffic in

the whole State has lieen: In 1879 93 team.s, in 1889 120
teams, in 19.04 156 teams, in 1909 143 teams. The
average number of draught animals per team has been
about 1-63. In 1909 the estimated average number of
motor vehicles per day was 7'2, and in 1912 it was
26-0. In Baden the average daily trafRc (twenty-four
hours) is estimated as 160-3 draueht animals in 1905,
and 145-0 in 1909, 1391 in 1910. Figures are given
showing the increase in motor traffic.

.AUSTRIA.
K. BEEITENFELDER, K.K. Ingenieur. in the Ministrv

of Public Works, Vienna.

The roads of Austria fall into fo\ir classes, the
mileages in 1909 being as follows: Imperial State
roads. 10,000 miles, or 13-47 per cent ;

" national

"

roads, 2,.3O0 miles, or 3-08 per cent; district and
"competing" roads, 39,200 miles, or 52-8 per cent;
communal roads, 22,750 miles, or 3065 per cent: the
total being 74,267 miles. About a quarter of the total
road mileage is in Bohemia, about one-eighth in
Galicia. nearly one-eighth in Lower Austria,' a little

less in iloravio, and about one-fifteenth in I'pper
Austria. In Boiiemia throe-quarters of Ihe mileage
is in the "district and competing" class, and about
one-seventh " Imperial State roads." In Galicia
communal roads account for about half the mileage
and Imperial roads for nearly one-fiftli. In Lower
Austria nearly 90 per cent of tiie mileage is in district
and competing roads. In Moravia about three-
quarters of the mileage is in di.strict and competing
roads, and about 19 per cent communal roads. In
Upper Austria communal roads account for more than
70 per cent of the mileage, and Imperial roads for
about 9 per cent. The proportion of Imperial roads
is as high as 35 per cent in the Tyrol and Vorarlberg,
more than 25 per cent in Salzbere, and about 30 per
cent in Carinthia. The mileage of Imperial reads
in the kingdom generally is being extended, partly
hy new construction, and parlly by the transfer of
other roads to this class. In 1911 the mileaec had
reached 10.072.

The district engineers, who have had college train-
ing, are each in charge of an average length of 79
miles of road. Each working stretch of road, to which
a foreman is allotted, is, on the average, 23 miles.
The working stretch attended to liy a single roadman,
is usually about 2 to 3 miles, the average being about
27 miles. The maintenance of iron bridges is in
charge of a special staff, including bridge foreman and
bridge fitters. In 1911 984 per cent of the Imperial
roads were maintained directly by the State, the
remainder being for the most part stretches of
road passing through the villages, maintained
by the community for payments based on the
average cost of maintenance of adjoining stretches
of road in the open country. The expenditure
in wages of roadmen and labourers assisting
them rose by 744 per cent between 1901 and 1911,
this item being about 25 per cent of the cost of main-
tenance of Imperial roads. The total cost of mainte-
nance of State roads rose 54-1 per cent between 1900
and 1911, when it reached 1,102 kronen per kilometre,
or nearly £74 per mile. In the State Budget for 1913
the following are proportions of different items of
cost.

(1) Amounts paid out for maintenance of village
roads and certain, protective works, 7-80 per cent : (2)
maintenance of control cabins, tool stores and

sl.eltt'i--, housing of road plant, ;iud house rent allow-
ances. 2-28 per cent; (3) provision and haulage ot the
surfacing material, 3755 per cent; (4) maintenance of

rpads and bridges, including rolling and cleansing,
2133 per cent ; i,5) snow shovelling, 281 per cent

; (6)

wages of roadmen and lielpers, 2295 per cent ; (7>

extra allowances for roadmen and their families, 0'4l per
cent ; (8) purchase and maintenance of tools and small
implements, i)-85 per cent; (9) sroimd indemnity and
redemption. 0.30 per cent

; (10) boundary and marking
stones, sign-posting, &c., 0-75 per cent; (11) travelling
expenses and daily allowances, 2-31 per cent; (12) mar-
ginal reserve, 0-55 per cent. These are termed the
' anmially recurring maintenance expenses proper."
The above items do not include the salaries of engi-
neers and the wages of road and bridge foremen, these
being paid out of the funds set apart for the Stiite

Building Service. It seems also that no share of

general admini.st ration expen.ses is allotted to roads.
Tlie items 1 to 12 amount to about £749,40.1 annually
recurring expenditure, and the addition of the esti-

mated expenditure on purchase plant, erection of

buildings and State contributions for non-State roads
iirings the total up to £1,159,000. The amounts
" actually spent for the construction and maintenance
of the Imperial roads " are given as 924 kronen per
kilometre in 190(J, and in 1910 1,5.50 kronen per kilo-

metre, or about .£104 per mile. It is clear from the
report that these roads may be taken as fairly well
representing the most important 1347 jier cent of the
total road mileage of the country. The average price

of road metal in kronen per cubic metre rose from
5-72 in 1901 to 6-52 in 1906, 7-41 in 1908, and 882 in
1911. The road stone chiefly used on the Imperial
roads is limestone, including dolomites, and slaty

liine.stones. and amounting to 359 per cent of the
total. Sandstone is used to the extent of 18-1 per cent,

bi'.t its use is almost entirely confined to Galicia,

where it forms 87-4 per cent of the stone employed
in the province. Basalt, 1394 per cent of the total.

is largely used in Bohemia, to the extent of 796 per
cent in this province, and it is also employed in Lower
Austria, Styria, Moravia and Silesia. Its use is

steadily extending. Rubble stone, obtained from
pits, moraines, hillsides, brooks, rivers and bays, is

employed unbroken as moH as partly broken and fully

broken, and it forms 11-47 per cent of the total.

Granite is xised to the extent of 777 per cent, and
chiefly in Bohemia, where it provides 62-1 per cent

of the road metal u-cd on the Imperial roads.

FRANCE.
C. MAS80N, Ingenieur en chef des Fonts et Chauseees.

The author divides his subject into two parts, re-

lating, respectively, to national roads and to roads
of the other classes. The total grant for maintenance
of national roads is divided into two parts—first-class

grants relating to maintenance i^roper, and second-
class grants relating to renewals of sett-paved roads,

and for the conversion of these to metalled roads.

The accounts of the various sections ot the Ministry
of Public Works are based on draft notes showing
items of expenditure. These draft notes are kept by
the officials in immediate charge of the works, wlio

also enter the items in their journals. The.se are

copied into a ledger in which there are as many
accounts as there are separate credits. The amounts
are added up monthly, and a monthly balance-sheet
is drawn up and forwarded to the next higher official

in rank. From these totals a general balance-sheet
is drawn up by the central administration. Recent
modifications fend to reduce the v.ork of the district

engineers in the matter of kecpinsr accounts, and the

sub-division engineers have immediate charge of all

expenditure. The model return of 1897 includes nine

columns. By 1910 imiiortant changes had been made.
The sub-division engineer has to make a monthly
analysis of expenses, amount of work performed, de-

ductions, notes, &c.. there being thirteen cohnnns for

expenditure, fifteen lines for information as to quan-
tities. number of days' work of roadmen and helpers,

amounts of material used, itc. The monthly state-

ments and summaries are forwarded t<i the district

engineer, who makes a monthly suuiniary for all roads

in his district. The chief engineer is then able to

draw up a summary for each road in his department,
and the.^e summaries arc forwarded to tlie administra-

tion. In the annual inspection returns there are two
tables. The items in one of these includes the average

thickness of the road crust, including and excluding
foundations, and the average traffic according to the

latest returns. In the other the items include Iho

cost of maintenance, quantities of materials, and tho

cost of a cubic metre of materials imder five heads.
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From a table giving important data relating to
metalled and sett-paved national roads for every year
between 1900 and 1910 inclusive, the following figures
are taken, relating only fo the year 1910: Population
of France, 39,252,000; len<:th of sett-paved roads.
1.255 miles, of metalled roads 22,480 miles; total,
23,735 miles. Traffic in 'reduced colliers" on sett-
paved roads 555, on metalled roads 187; average 211.
Expenses of maintenance (designated as class 1),

e44-4 a mile; ordinary repairs." nearly £6 a mile:
and extraordinary repairs nearly £6-4 a mile; total.
'-.56-7G a mile, or 8',d. per inhabitant. In 1908 the cost
was .€.5S-32 per mile, the difference being mainly duo
to extraordinary repairs. For metalled nation:iI roads
l!ie analysis of costs for 1910 includes the following
in francs per kilometre: Cost of supplies, 330: cost
(if rolling, 89; expenses (or labour other than rollimr.
•J13; total expenditure for labour, 302; total for sup-
plies and labour. G33. Expenditure on roadmen. 29
i>er cent of the total, .\nother table gives the leiif-'ths

if and expenditure on niain roads" and "roads of
local importance." Tiie figiires for 1010 are: Main
roads, nearly 107,000 miles, £25-1 per mile: roads of
local importance, nearly 47,200 miles, £20 a mile.

Ifoadf othtr than Xational lioads.—A list of qaestious
relating to the systems of keeping accounts in the
maintenance of departmental roads, roads of main
communication and local roads, was sent out by tlic

author, who concludes his report as follows: " Tl:c
u-liole of these replies forms a document of the highest
interest, but it is so bulky that, time being insiiHi-

cient, we have, unfortunately, not been able to carry
out the classification wo had undertaken, which would
have allowed xis to deduce with sufficient accuracy
the tendencies prevalent in the administration ot the
liighway system of the department. We must ask the
congress to excuse us, and must point out that the
development into which we should have thus been
led would have greatly exceeded the space allowed
for a Communication 9."

rXITED KINGDOM

.

K. EYVES, M.CONS.E., Civil Engineer:
E. J. GOWEN, Clerk to the Croydon Rural District Couni-il

;

W. D. HAEDIXG, Clerk to the Wood Green Urban
District Council;

J. MONCUE, County Surveyor, Staffordshire

:

A. E. NICHOLS, Borough Engineer, Folkestone:
B. J. THOMAS, President of the Institution o£ Municipal

and County Engineers.

After describing an actual .system nf keeping
accounts of expenditure upon coimty roads, the

authors make certain observations and recommenda-
tions. They also give the heads of columns in the

Road Board's form of accounts, taking each sheet
separately, and showing how the columns are grouped.
Definite recommendations are made as regards repar-
tition of highways among the various authorities,

and the report concludes with a study of the elements
of comparative statistics.

Methods of Keepinrj Aciy>iinl-<.—The system de.-;cribed

has been in operation since 1890 in an English
county. The county is divided into six county dis-

tricts, each containing from 90 to 120 miles of roads
in charge of a local assistant surveyor. Each road
is divided into sections, named and numbered, for

which separate accounts are kept. Steam rolling is

not apportioned to the various roads, but is shown
a« a lump sum. The cost of rolling any particular
road can, however, be found (approximately) from
the cost (average) per cubic yard rolled, and the
number of ciibic yards put down on the road in ques-
tion. The items charged under rolling are : (a) driver
and one attendant (wages); (b) fuel, oil, waste, and
< ) repairs. The cash-book and ledger at the central
office must tally with the expenditure book, and at

the end of the year the actual cost is compared with
the estimate. In the .supply of materials there are
three parties dealing with every quantity—the sup-
plying contractor, the carting contractor, and the
assistant surveyor—so that a three-fold check is pos-
sible. Surface men are supplied with time sheets,
on which they enter the number of the road on
which they have been working and the nature of tl c

work.

The authors observe that the system by which the
roads of urban and rural districts are maintained is

unsatisfactory as regards the i)ay, promotion, and
security of tenure of office of a district surveyor. It
is recommended that road stones should be in three
classes, regardless of the source from which the stone
is obtained. The items entered under " rolling

'

should include-the wages of all the men in attendance

on the roller, the team labour for the supply of water
used in rolling, a charge under " sinking fund and
depreciation " and repairs. The spreading of the
stone would not be charged to rolling. In arriving
at the final figure of total cost per mile, provision
should be made for the inclusion of a share of salaries
and office expenses, as well as a charge for a share
in the general administration expensoi of the county
or district.

Kcpmtitkm amoiui the A iit/ioritiei. — The committee
draw attention to the lack of a general policy as re-

gards the " maining " of roads, and to tlie reluctance
of some county authorities to declare a suffieienl
mileage of main roads. Only a few hundred yards
of road Averc " mained" in Smrey during the past
fifteen years. The following classification of roads
IS sugge.sted: (I) National roads, maintained by the
counties, but the chief part of the cost defrayed by
the State. (2) County main roads, which should be
the roads which are properly .so classed, the cost
bcinu- defrayed by the counties, but one half of the
cost being a first charge upon- the surplus of the
exchequer grants after meeting the prime charges set
forth in .section 3 of the Act of 1833. (Reconmienda-
tion of .Joint Select Committee, August, 1811.) (3)
First-cUiss di-strict roads, towards the cost of mainte-
nance of which the counties should make grants.
(4) Secoud-class district roads maintained bv the dis-
tricr authorities at the cost of the district."
rompnrathv -S'te/irffV.-.—StatistJcal data fall into two

classes: (1) Jlajn expenso of management and loss of
material, subdivided into current and recurrent ex-
penses; (2) the conditions and interrelations of con-
ditions which account for expenses and losses, .some
of these conditions being constant, some variable,
alwut a mean, and some variable from zero, or dif-
ferent in kind. Traffic conditions present not the
most subtle, but the most evasive problems. Damage
or wear factors assigned to different vehicles differ
locally, and the distribution of the traffic over the
width of the carriageway greatly affects results.
Under some conditions over 80 per cent of the wheels
of vehicles passing along an 18-ft. road may use the
middle 8 ft.; or, on a 26-ft. road, over 70 per cent
may be in the middle 3 ft. The factor of severity
cannot be measured in weight units alone. " If the
weight is to be a measure of .severity, we want sepa-
rate classes for (n) traction engines, ('<) heavy motor
cars. (.) ordinary motor cars (r/) horse vehicles with
tyres of proper Aridth, ('•) horse vehicles with narrow-
tyres. (/) bicycles."

ITALY.
E^ PASSIGLI, Engineer, Chief of Section of the Technical

Bureau of the Municipality of Florence.

This report deals specially with the roads of the
district of Florence. A considerable part of it re-
lates to prime elements of co.st and factors influencing
costs, and the author furnishes data with respect to
expenditure on the roads of Florence. The area of
the district of Florence is a little over 17 square miles,
and the total length of the roads is about 130 miles,
40 miles of paved road and 110 njiles metalled. In
streets with heavy traffic the rate of wear of grit-
stone setts is about I in. in the first year, but less in
the following year. The normal wear of a .sett usually
limits its useful life to twenty years. In Florence
a serious cause of rapid wear is the frequent opening
up of the streets. The presence of tramways also
iricreases the cost of maintenance, and' it is
difficult to reconc:le the need for a rigid foundation
for the paving and an elastic foundation for the
tramway. During the last four years the total annual
expenditure on stone-paved streets was at the rate
of about 3id. per square yard. The annual cost of
maintenance is abou: £121 per mile, or, for roads
with light traffic about £35 14s., for roads with aver-
age traffic £103, and for roads with heavy traffic
about £206. The average per inhabitant is about 5d.
The average daily traffic was 1,837 colliers. On the
metalled roads about 3tl,000 cubic metres of stone are
used per annum, or a depth of 0-7Ct in. The metalled
roads fall into three groups: (1) Light traffic roads
^50l) colliers), 2oJ miles; (2) average traffic roads (500
to 1,000 colliers), 62* miles; (3) heavy traffic roads
(1,000 to 2,000 colliers), 22 miles. The roads of the
first group cost about £66 per mile jjer annum, those
of the second group about £190, and the roads
Avith heavy traffic about £380. On six roads carrying
heavy traffic, 1,000 to 2,(XK1 colliers, the average cost
of maintenance per collier per kilometre is 3!13 francs,
say 5s. 3d. per mile per collier.
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RUSSIA.

V. E. DE TIMONOFF, Professor, Director of Statistics, and
Cartographv of Ways and Communications

;

L. E. LEBEDEF, Chief of Bureau, Department of Statistics.

and Cartography of Ways and Communications.

The main feature of this report is the excellent

series of tables showing the mileages of paved,

metalled, and other roads which are administered by
the several departments concerned in road mainte-

nance. These tables also show how tinder each de-

partment the mileages are distributed among the

divisions of the empire and the several provinces of

these divisions.

In Russia the Ministry of Ways of Communication
constructs, and has authority over, the main roads.

a certain number of which are maintained directly

by the staff of that department, while others are

handed over to the Zemstvos, which receive a Govern-
ment subsidy towards their maintenance. Roads
built and maintained by the Zemstvos themselves, or
by other public local authorities, are under the

Ministry for Home Affairs. There are also some
roads which come under special regulations, includ-
ing those made and maintained by the ilinistry

of Agriculture to meet the requirements of colonists
in Asia. The report deals with the roads under the
Ministry of Ways and Communications and the
Ministry for Home Affairs. From a table showing
the mileage of roads in each of the " Governments "

of Russia, under these two departments of State on
January 1, 1910. the following totals are taken:
European Russia (rot including Finland), 60 govern-
ments : Metalled roads, 15,8'20 miles ; sett-paved roads,
,3,300 miles: roads without surfacing, or with partial
surfacing, 337,270 miles; total, 356,.390 miles. The
Caucasus, 12 governments : Metalled roads, 3,0.5U

miles: sett-paved roads, 10 miles; roads without
surfacing or with partial surfacing, 11,805 miles

;

total, 14,905 miles. Siberia, 10 governments : !No roads
of the first two classes ; roads without surfacing or
with partial surfacing. 71,706 miles. Turkestan and
the surrounding country : 9 governments ; metalled
roads, 87 miles

; paved roads, 1 mile ; without sur-
facing or with partial surfacing, 37,336 miles; total.

•37,424 miles. Totals, class by class: Metalled roads.
18,958 miles; sett-paved roads, 3.322 miles: without
surfacing or with partial surfacing, 458.164 miles;
adding 1.054 miles, otherwise accounted for, the
grand total is 481,498 miles. The proportions of the
mileages in the three classes being shown above, it

will be sufficient to give the mileage per 1,000,000 in-
habitants for all three classes. Russia in Europe,
without Finland or the government in the Vistula
district, 110; government of the Vistula district, 427

;

the Caucasus, 249; Central Asia, 8-4; for the whole
empire, 132 miles per 1,000,000 inhabitants. Calling
the roads without surfacing or with partial surfacing
the third class, we have the following, from other
tables

: Roads under the direct charge of the Ministry
of Ways and Communications, or under the charge
of the Zemstvos, on January 1, 1910—European Russia
(not including Finland): Metalled, 8,262 miles ; paved,
248 miles; the third class, 2S miles; total, 8,o3S
miles. The Caucasus: Metalled, 10,149 miles; paved.
251 miles; third class, 822 miles; total thus ad-
ministered, 11,222 miles.

Roads maintained by the Ministry for Home Affairs,
January 1, 1910: Russia in Europe (without Finland),
344.481 miles, more than 90 per cent being without
.surfacing. The Caucasus: 12,222 miles, more than
10 per cent metalled, and about 4 per cent gravelled
or sanded. Siberia: 71,706 miles, about 95 per cent
without surfacing. Turkestan and the surrounding
country: 38,046 miles, about 95 per cent without
surfacing.

The total of roads thus administered is possibly
incorrectly given in the English text, or some item
has been misprinted; but, by addition, it is about
750,000 kilometres, or 466,000 miles, of which more
than 90 per cent is without surfacing.
For roads under the charge of the Ministrv of

Ways and Communications, the cost of major repairs
varied from about 198 roubles per verste (£5 a mile) to
about 360 roubles a verste (£9 a mile); and the cost
of running repairs from about 222 to 543 roubles per
verste (£5 10s. to £13 10s. per mile), the highest
figures being for the districts of Warsaw and Kieff.
.Vs regards the roads in charge of the Ministrv of
Ways and Communications, the average cost of
maintenance from 1902 to 1908 was about 448 roubles
per verste. or £11 5s. per mile. The subsidv granted
by the State to the Zemstvos for the maintenance of

State roads amounted, in 1909, to about 412 roubles

per verste, or about £10 5s. a mile. Taking the

empire as a whole, there were, in 1910, only 17-9

verstes of metalled and jiaved roads per 10.000 square

versts, or about 1 mile per *I0 square miles.

COUNCIL CHAMBER SCENE.

SURVEYOR FINED FOR ASSAULT ON A MEMBER.

At Leeds Assizes on Wednesday Cecil Gustav Brad-

ley, surveyor to the Goole Urban District Council,

appeared before Mr. Justice Darling on a charge of

assaulting William Jackson, a member of the council.

The charge had been reduced to one of unlawful

wounding. The defendant pleaded " Guilty."

On behalf of Mr. Jackson it was sjiid that the

trouble arose over a statement which he made at a

council meeting regarding a letter which the sur-

veyor liad been instructed to write to a Liverpool

firm. Messrs. E. F. Blakeley & Co. Mr. Jackson,

doubting that the letter had been sent, wrote to

Messrs. Blakeley, who stated that they had not re-

ceived the letter—a mistake which the firm rectified

at a later date. Mr. Jackson, however, said the

letter had not been posted. At the council meeting
Mr. Jackson refused to apologise, whereupon the

defendant struck him some severe blows upon the

face.

Counsel for the defendant said that Mr. Jackson
kept the letter from Blakeley's in his pocket for some
days without telling the surveyor anyth'ng about it,

and -then produced it at the council meeting. The
defendant still persisted that the letter had been
posted, but Mr. Jackson remarked, " The surveyor

can't bluff me like he has bluffed the council, and
he is deceiving you all. If you ask him a question

you have to ask him three times." The attitude of

Mr. Jackson implied that the surveyor had disobeyed
the council in not posting the letter, that he had
led, that he had inserted a faked letter in the copy-
book, and had sulx)rned his postage clerk- to enter

in his book that he had posted the letter, and to

say that he had jiosted it. Counsel said he could
not conceive provocation more overpowering than
that. - - -
The judge observed" that the conduct of Mr. Jackson

towards the defendant was absolutely unreasonable,
and was calculated to make anyone excessively

angry. Mr. Jackson had done Mr. Bradley a wrong,
and he ought as a -gentleman to have apologised.

Instead he used a very offensive remark. The de-

fendant, however, should have controlled himself
and left the matter to develop, as it- would have done
by the discovery that he was absolutely right and
Jackson absolutely wrong. Mr. Bradley received
very grave provocation, but still lie broke the law.

Accordingly he would be fined £10. and be bound
over in the sum of £50 to be of good behaviour.
The Judge declined to make an order for the de-

fendant to pay the costs of the prosecution.

The Surveyors' Institution: Junior Meeting.—The
third meeting of members, students, and examinees
of the Stirveyors' Institution, under the age of thirty,

authorised by the council to be held during the
present session, will take place on Monday, January
19th, when a paper on " The Housing and Town
Planning Act in Working " will be read by Mr.
H. J. Smith. The chair will be taken at seven
o'clock. All inquiries with reference to the junior
meetings should be addressed to Mr. Norman
Cowell. 18 Hohvood-road. Bromley, Kent-

Boot's Diaries, 1914.—Xo doubt most of our readers
have seen and used one or more of those wonderfully
cheap and useful diaries published by Boots Cash
Chemists. The three editions for 1914 are now ready,
and may be obtained at any of tlieir 550 branch
establishments. For tho.se who do much writing the
" Scribbling Diary " is worth its price for the blotting
paper alone. The " Home Diary " is indispensable
to housekeepers w'ho are wise enough to keep accounts,
while its information, legal and otherwise, in relation
to domestic affairs renders it a most valtiable com-
panion. The many thousands who have used the
little "Pocket Diary" for engagements can speak
from experience of its value. In addition to all this,

to each of these diaries is attached an insurance
coupon, by which, for a modest registration fee to the
Ocean Accident and Guarantee Corporation, one is

insured for £1,000.
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Assistants' and Students' Section.
CoxDCCTED BY SYDNEY G. TURNER, assoc.m.ixst.c.e.

All coinmunications in regard to this page must be
addressed to The Editor, St. Bride's House, 24 Bride-lane,
Fleet-street, E.G. Envelopes must be marked "Assistants'
Section" in the top left hand corner. Correspondents are
invited to submit Questions for consideration and answers

to the questions u-hich a/ipear. For the contributions con-
sidered to be the most meritorious, one or more premiums
in books will be awarded monthly. Diagrams must
be drawn to scale on separate sheets, readu for
reproduction.

THE MONTHLY PREMIUM.

The premium tor November is divided l.'etween

Mr. H. V. OVERFIELD,

Town Hall,

and West Bromv.ieli,

Mr. J. H. S.\G.\R,

Town Hall,

Southwark, S.E.,

whose contributions have, in the opinion of tlie

adjudicators, been the best received during the montli.

QUESTIONS.

Tliis week answers are invited to the following

questions :

—
362. Retaining Wall A retaining wall in masonry

is to be built alongside a main road, and at the side

of a river having a solid rock bed. A footpath, 5 ft.

wide, runs along the side of the road, next to the

wall. The maximum load on the road is a l.>to!i

roller, having a weight of 6 tons per hind wheel.

Assuming the natural slope is 30 deg., show, b.v

diagram, whether the wall shown in sketch is cor-

rectly designed to bear the thrust of the earth and
the weight of the roller. Give all calculations.

(J. M, R.;

363. Surveying.—What are the chief differences in

construction lietween a tacheometer and a theodolite ?

What are the advantages of the tacheometer over the

theodolite, and how are the meastirements effected by
means of the former instrument? (T. W. P., Bex/iill-

oii^Sea.)

364. Water Supply—It is desired to construct a

set of four slow sand filters for purifying a water
supply to a district. Three of the filters are to be
capable of dealing with the whole supply, and one
is to be used as a staudbj' in case of emergency.
The quantity of water to be filtered is 650,000 gallons

per twenty-four hours. The trunk main leading to

the filters is 10 in. diameter. Calculate the sizes

of the branches that will require to be taken from
the trunk main to each filter, assuming a rate of fil-

tration of 300 gallons per square yard per twenty-
four hours. Sketch a suitable arrangement for per-

mitting the water to enter and leave the filters so as
to insure satisfactory working. (Aqua.)

385. Retaining Wall Stability.—Give a proof of the
following graphical method of determining the magni-
tude of the earth pressure behind a wall (Prof. Reb-
hann'.s method): In the accompanying sketch BC
represents the back of the wall, and CD the upper
siirface of the earth. Draw BD, making an angle A
with the horizontal, equal to the angle of repose of
the earth. On BD describe a semi-circle BGD. From
C draw CE. makin<r an angle = 2A with the back of the
wall. At E draw EG perpendicular to BD to cut the

semi-c-ircle in G. With centre B and radius BG, cut
BD in K. Draw KL parallel to CE, cutting the upper
.surface in L. Make KJM = IvL, and join LM. The
triangle KLM is called the earth pressure triangle.
Sui)pose it to represent a triangtilar prism of earth
1 ft. thick, as shown at T, Then the resultant pres-
sure P per foot-run liehind the wall, including the
effect of friction between the earth and wall, is given
by the weight of this prism of earth, or P = area KLM
in square feet xl ft. x wei-ht of earth per cubic foot.
(H. K., llatn-ilinllom.)

366. Steel Plate Girder.—A steel plate girder is re-
quired to span an opening 40 ft. in width, and is to
su.stain a load (including its own weight) of 100 tons
distributed evenly. Give a cross-section of the girder
at tlie centre of the span, and state how the lengths
of tlie flange plates are arrived at. Show all calcula-
tions. Working stresses: Tension and compression,
7 tons per square inch; shearing, 5 tons per square
inch.

CThe Editor is at all times glad to hoar -from
rea-iiers w/ho desire to submit questions regrs^rding:
matters of general interest, points of daily practice,
&c., for insertion in the " Assistants' and Students'
Section." Questions which are published are taken
into consideration, as well as other matter, in
awarding the Monthly Premium,]

REPLIES TO QUESTIONS.

359. House Drainage—Specify for the reconstruc-
tion of house drains in respect of which nuisance
notices are to be served under the Public Health
Act, 1875, in each of the following cases: (a) where
the existing pipes are so bad that they cannot be re-
used; Qi) where the pipes themselves are good, but
open-jointed, and merely require to be made water-
tight. (" Fibre.")

In filling up a statutory notice for the abatement
of a nuisance, it is merely necessary to give a
' general .specification " of the works to be done.
It is then the duty of the sanitary inspector to see
that the works are carried out w-iih good, sound
materials in a proper manner, so that on completion
they will not only abate the nuisance, but also pre-
vent its recurrence. The inspector has no power to
specify any particular make of pipes or fittings.

(a) Where the pipes are bad, the notice should be
filled up as follows:—
"Take out the old drains, &c. (or cut off connec-

tions to existing gullies, &c.), and construct new
4-in. (or 6-in., as the case may be) drains of glazed
stoneware pipes, jointed in Portland cement, and
laid on a sufBcient bed of cement concrete, laid to
proper -falls, and provided with proper means of
access, ventilation, gullies. &c."
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good, fill till(h) AVhere the jiipi;

HS follows:—
"Take out old drains, cleanse the pipes, rehiy Uu-

pipes on a sufficient bed of cement concrete, ceinr-nt

jointed, laid to proper falls, &c."
If no proper means of acce.=s and ventilation ai.-

ah-eadv provided, sppcifv as for previon.s notire,

(C. T.'C, MaUhnhnul.)

361. Venturi Meter Slate the principles uf the

Venturi meter, and describe how it is nsed in nie.i-

suring the discharge of a water main. (T. W. H.,

Clapfiam Junction.)

The Venturi meter, as an instrument lor ac-

curately measuring the flow of water, was invented
by Mr. Clemens Hersohel. It consists of two taper-

ins pipes connected by a cylindrical piece called

the throat. In somio meters the throat is formed of

a separate piece, but in others the conical pipes are
shaped to the form required.
The underlying principle of this niet<>r is the faet

that in a horizontal pipe in which water is flowinti

the velocity head plus (lie jiressure head is constant

.

Hence, if at any point the section of the pipe is

reduced in area the velocity is increased and the
pressure decreased. If, now, the cross-.sectional

areas of the two sections be known, an expression
for the discharge may be foimd in terms of the
difference of pressure head lietween the two sections,

provided the reduction is made of the projier shaiie,

as in the Venturi meter.
In the Venturi meter the difference of pressino

head is measured by piezometer tubes fixed in the
up-stream main and the throat, as shown in the
sketch.
Let H be differene.- in iiu-lies of u:iler ..f pnssure

:i-: mu the chart ol a liarograph. Tluis the rate of

t!(jw at any time may be read off from the chart,

and by taking out the area under the curve with
the planimeter, the discharge for any interval of

limp may be calculated.

By means of gearing worked by rack and pinion
from the floats, a counter is operated which is

arranged to register on dials, similar to tiiose of a

L'as meter, the volume of water which passes in a
definite interval of time.
The Venturi meter is well adapted for the accurate

measurement of water when the flow is large, and
iloes not vary between wide limits. Tliese condi-
tions obtain in water mains, and consequently the
meler is being more and more used in F.nglish

waterworks.
Tlip meter itself forms part of the pipe line, but

very little head is lost thereby, and it causes no
l)ack-[)ressuro and very little obstruction to the flow.

.V notable fealnie is that no moving parts arc ex-
|iused to the water. (H. V. (i., llc.-r Bromwiil, .)

in main and tliii.at, and Q ln' tlie dis,liari;e in eul.ie

feet per second.

Let; A, r .,., & j>.i lie tlie nve.-i, v(>locity nnil pressure' in

the main, and let i), )
,i. A- y „ lie the area, velocity, and

pressure in the thrnnt.

Then, npplving Bcriiouilli's (liemcni to the sections k & a

L, , 'if ^ ]L, . lA
ir 2./ H' 2;;

P, - P., r„- - ,;,

"•
'

2p
p _ ]j

But H = — '— = Diflt-rence of pres.sure.

^
; r,. = 'i-

A It

"' 2(7

... H « i^ /_L _ 1) = 'ii (±1jzj^\

Q = \^-.vtl

There is always a certain amovnit nf head losl liv

friction, so the discharge is put

—

Q = K- !-Sfll
v'A- "—

(J-'

where K is a constant, which, for larsje mv>tcrs,
varies from -97 to -90 for different iieads."

It is necessary to caliliratc snnill meters if iircst

ae,-inaey be required, for the constant K v,uies
considerably.
To record" the rate ol flow the tubes from main

and throat are led to the arms of a U-lube contain-
ing mercury. Wlien there is no flow the level of
the mercury in both tubes is the same, and when
water flows the mercin-y in the limb connected to the
throat falls and rises in the other. The motion is

transmitted by floats made of iron to a pen ii: con-
tact with the paper on a drum, whicli is rotated l>y

clockwork, at a uniform rate.
The paper is divided by horizontal lines which

are at distances apart proportional to \/H, and ;:

measure of the rate of flow. There are also vertical
Ime^ at regular interv.ds wliich indicate the time.

Tne City DiaCy. — The City Diary for 1914, just
|.(dilished li\ Messrs. W. H. & L. CoUingridge (price

Is.i.. is the handiest and most useful publication of

its class. In addition to the usual pages for daily
memoranda, ]irin1ed on excellent cream-laid paper,
and interleaved with blotting-paper, it contains a
mass of u.seful data of recurring intereSi and value
to City men, and especially to those concerned in

Ihe municipal work of the Corporation and the
.^etivities of the Guilds.

London District Surveyors' Fees.—Deptford Borough
Comicil have written to the various Metropolitan
authorities calling attention to the fact that in the
.--anitary notices .served by the sanitary inspectors re-

(piiring owners to carry out works, small structural
alterations are frequently involved, and the difficulty

n.-ually experienced in .securing compliance with the
sanitary notices of any description is considerably en-
hanced in these cases by reason of the high scale of

fee- which the distiict survevors are allowed to

i-liar-e.

A London County Council Sewage Project.—An an-
noying delay (the Tinirs states) is likely to occur in
tlie laying out and dedication of Shadwell Park as a
memorial to King lOdward by the selection of that
spot, of all places on the river, by the London County
Coinicil for the cutting of a new storm-wiiter relief

sewer. This, it is stated, will involve the making of
one or two large outlets in the centre of the embank-
ment wall. The idea of making a river swimming
batii there has never been considered feasible, but
this new .-.-waije |ir..jeet di?|ioses of it for ever.

Disintegration of Road Surfaces,—In a recent
report to the Wigton liural District Council, the sur-
veyor, ?.Ir. T. li. Simmons, said he wanted to see the
roadmen give much more attention to filling up holes
with fine material and binding, and go round the
roads after a wet ilay and see where water stands and
till ui> at once. li\ this age of ciuick-moving traffic

ii was absolutely necessary that this kind of work
should be attended to, otherwise the sucker-like action
111 motor tyres on the small potholes holding water
pulled out the binding material from between the
interstices of the stone, causing a disintegration of the
road surface.

Pipe Subways for City Streets.—-The practicability

of pro\-iding subways for pijies in city streets was
considered, upon the initiative of Mr. F. T. Aman,
at a meeting of the Liverpool Engineering Society,
held lately. ilr. .Vman said the constant tearing
up of the roads for the laying of new mains and
repairs to existing ones, or other public services, was
most disheartening to those who had to maintain a
proper surface, and these disturbances to the streets

for the purpose of localising leakage or reinstating

a defective pipe would always be recurring unless
underground passages were constructed to receive the
mains. It had been argued that in such streets where
pipe subways were most required it would be
imjjossible to introduce them because of the vested

interests and the amount of compensation payable.
The first question was always one of cost, and the
companies owning the services would not contribute,

and would offer great opposition to any scheme which
would cause them disturbance, notwithstanding the
benefits accruing to themselves and the public.

C>wing to these difficulties there were very few pipe

subways in this country, but where introduced they
had proved their value, although constructed only in

discoiuiected lengths without any general scheme for

a complete system.
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MUNICIPAL WORK IN CAMBERWELL.

BOROUGH ENGINEER'S REPORT.

In Ihe section of his ;iniiual ropnrl, icloi'iing In

liighway niainteniuKf and repair. Mr. Wni. Oxtol)y,

M.iN.sT.c.E., the boioiigli engineer, jioint.s onl tliat in

Canil)er\v<?ll large areas of wood-paveil ruucLs have
survived the repayment o£ the original loans witli-

out any extraordinary expcnditui* on nnvintenanoe.
In several inst.anees the defective condition of tlie

paving has neeessilated suh.sequently tlie relayint:' of

the whole of the .snrfuee of certain roads, and provi-

sion is now being made each year in tlie estimates
to deal on the same lines with some portion of the
remaining areas. In the ease of the main roads,

however, that the wood paving has run its life is,

says Mr. Oxtoby, beyouil question, and haviny: regard
to the marked eluvnges in traffic occasioned liy tlu;

rapid development of the motor vehicle, he considers
it essential that these roads should he entirely re-

constructed at no distant dat«.

The opening up of new omnibus routes uud the

gradual adoption of motor haulage in place of horse-
drawn vehicles are daily subjecting the roads to tests

never conceived, and consequently not provided for

in the original schemes of road construction.

The general question of reconstruction and llu'

substitution of more permanent pavings in certain
instances was under consideration al the tiuie ol

issuing- this report.

During the past three years approxiiiKilelv 8s mil.-.'

of granite and flint roads in the
borough have been tar-sprayed.
In this connection Mr. Oxtoby
remarks: "It ia beyond ques-
tion that improved hypienic con-
ditions re.sult in those roads
where the tar-spraying is aiiplied.

and. apart from numerous other
advantages secured, the econouiie

aspect, thouirh not iio'essarily

of primary importance, is ye!

to be regarded. On these grounds
llie practice is amply justilied

in this borough in luueh iui-

IJtoved road surfaces and a con-

siderable reduction in the quari-

lity of slop collected."

Of all the influences at work
tjperating against ettii-:ei»||> and
ticouomy in highways hiainte-

iiauee, the borough engineer
<.'onsiders there is none more
detrimental in its effects than
the continuous opening ot

trenches in the different classes

of pavings. Appended to his

report is a summar.N' showing
charges made over a period of eight years for reiii-

statement work executed by the council for the

various companies opening trenches. The total

number of trenches is also shown, but in addition

to these there are considerable numljers of instances

where the same companies, either directly or through
their contractors, repair their own lienches, while

the openings made by tlxe council themselves lor

.sewer trenches, and those made by builders and other

tradesmen under licences issued, add considerably

to this very extensive list.

It may be stated that before carrying out any large

repairs to any road it is usual in Caml.erwcU to

.advise the various companies, ai;d request them lo

carry out any work which may necessitate the open-
ing of a trench, prior to the council commencing
operations.

The expenditure oi the council last year ou
cleansing and scavenging, including collection and
disposal, gritting roads, watering and plant charge.-^,

amounted to £25,49G, the average cost per mile— the

road mileage is slightly over 121—being £21iJ 7s. Mr.
Oxtoby notes that the tendency is for the average

cost per mile to fall, owing, he suggests, in great

measure to the substitution of permanent jiavings for

macadam roads and the gradual displacement of

horse traction by motor vehicles.

House refuse collection and disposal in Camberwell
necessitated during the twelve months an outlay of

<:20,678. The number of loads dealt with was 47",836.

the average cost per load being thus 8s. Tjd. Trade
refuse is collected at a charge of IJd. iier Inishel. or

.; . (Id. per load, but the work, it appears, is carried

"U' at a loss to the council.

Lighting—which is on the incande.scent gas system
accounts for an expenditure of £12,.330, the average

c!ist iier mile of road being £92 9s. lOd.

The conversion of a number of the imblic lamps
from upright incandescent and liigh-iiressure burners
to inverted incande.scent. as arranged with the South
Melropolitau Gas Company within the area supplieil

by them, has now been completed. I'raclically the
whole of the remainder of public, lamps in that .irea,

numbering 3,030, are No. 2 incandescent upright
burners. No inverted burners have as yet been fixed
iu Ihe South Suburban Company's district.

MOrOR-DRIVEN ROAD BUILDER.

.\ seli-[)r..|n.|lcd i.nul buildmu joachilie I. as been
.'sted in Los Angeles with results that are said to be
iglily satisfactory from the .standpoints of efficiency
nd economy.
The engine which does all the work is a six-cylinder
istillate burning gas engine of 80-horse power, which
pcrates a series of bucket chains that dig the soil to
ny depth down to 18 in., and the tooth-armed buckets
le so powerful that they will cut through a finished
lavement if it be desired to rebuild old streets. The
aith i- picked up by these buckets, carried to a
!ii.\ei ill the body of the machine, ami thoroughly
(iiiiMiied with any desired binder, hot asphaltum or
nidc oil. and is then spread evenly and rolled ail in

nc operation.
\ trailer coiitaiiiint; the binder loll<pw< the iiiaehiiic.

Macui.n

and it is necessary to have a string of them in readi-

ness, as the device operates with great speed. The
oartii is dug up, mixed, relaid and rolled at the rate

of 50 sq. ft. a minute for an 8-in. depth, of asphalt
pavement.
A very advantageous feature of this method of mix-

ing is that it is uniform from base to surface, so that
there is no danger of the surfaces buckling. Of course,
where the mixture includes crushed rock it is neces-
sary to spread this material before the machine. The
chains of buckets are independent of eacli other, and
as each has a width of Gin., it is possible to form
various combinations for roads of different widths.
Tne maximum number is eleven. Thus, for a 20-ft.

rotidway the proper combination would be ten chains
of G-in. Iiuckets, so that four operations over the road
would combine to make the required 20 ft. of width.
The machine was designed by John Murray, a loctil

inventor and road builder, and cost about .£6,000. It

is a huge machine with a length of 25 ft., but a
smaller and less expensive model is projected.

—

Scien-

Treatment ol Dye Works V/astes.—Mr. E. H.
Cruiiii), ASSOC. M.iNsi.c.E., engineer and surveyor to

the Hinckley Urban District Council, would be glad
if any brother surveyors would inform him, either
by letter or through the medium of these columns,
of any towns where the sewage, which consists tin a
greal, proportion of dye waste and liquors from dye
works, is treated by means of either trickle beds or
contact beds.
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Correspondence.
For everi) ill beneath the sun
There is some remedy or none ;

If thtre be one, resolve to find it

;

If tint, sulimit, and vever mind it.— Anon., circa 1843.

THE NEED FOR SOME SPECIAL TRAINING OF THE ROAD
ENGINEER.

To l/te Editor of The Surveyoh.

Sir,— I have been deputed by the council of the

Roads Improvement Association to bring before your

readers the question of the need for some special

Irainini; for road engineers, trusting that the subject

may be ventilated and discussed in the coluums of

vour widely read paper.

There can be no doubt that the recent change in

the traffic on our roads may eventually result in

develoiiments which we can yet hardly realise. The

road of the future may be called upon to carry greater

and greater weights at ever-increasing speeds, and

engineering problems of considerable difficulty will

have to be met and overcome. Already the changes

have been so great in the last ten years that carriage-

ways constructed as they were at that time are

already ovit of date, and more scientific methods are

almost daily being introduced. We cannot stay the

tide of increased and altered traffic, and it is evident

that a considerable amount of scientific and practi-

cal knowledge will be required to cope with this

novel evolution. Formerly the only persons in-

terested in the upkeep of the roads, and the only

persons who criticised the methods adopted for their

construction and maintenance, were the road users,

the ratepayers, and the " amateur exi)erts." Now
these ranks have been strengthened by many
chemi.sts and technical experts who are taking a

keen interest in the '' Eoad Question," as they no

doubt see that there is a " future " for those who
will examine this problem from the technical as

well as from the practical side.

It may, of course, be truly said by the older road
engineers (of whom I am one myself) that laboratory

experiments and technical calculations will not make
good roads, as there are so many practical considera-

tions which will upset such minute investigations.

It may also be truly said that the majority of the

roads in this country will bear favourable compari-

son with any in the world : that the present road
engineers have risen to the occasion, and have
adopted modern methods and scientific means to

overcome the great change that has occurred ; but

it cannot be denied, I think, that the man who is

equipped with a thorough scientific knowledge of his

suliject is better able to cope with the present-day
traffic i^roblems than one who is not so equipped.
An even more important point is that of the training

of the younger men who will act as assi.stants and
engineers in the future.

A new profession seems to be on the eve of forma-
tion ; there appears to be an abiding futtire for the

road or highway engineer. In what manner should
a member of this new profession be trained ?

At the recent International Eoad Congress held in

Loudon there were some " communications" sub-
mitted on "The Qualifications of Engineers and Sur-
veyors in Charge of the Construction and Mainte-
nance of Eoads," but these papers contained no
practical suggestions as to how the engineer or sur-

veyor was to be trained in order to acquire the

necessary "qualification" to enable him to become
a "highway engineer."

I have sometimes been asked if 1 can recommend
any technical school or college where a young man
could learn the scientific principles underlying good
road making, and the most up-to-date knowledge on
the subject, but my answer has been, I know of no
such school or college ; the young man had better go
through the ordinary school course, then to one of

our technical colleges, and finally let him be articled

to a surveyor or engineer who has charge of the
construction and maintenance of roads. In the
United States of America there are universities where
there are special " Chairs of Highway Engineering,"
and the subject forms a special branch of engineer-
ing, and it would apjjear that, in view of the present
traffic developments, something of a similar kind
should be attempted in this country. A demand

always creates a supply, and I believe that the time
is now ripe for some of our universities to establish

a Chair of Highway Engineering, where the youth
of this country could be trained in this special

branch of engineering which has so rapidly come to

the front, and perhaps the authorities of the National

I'hysical Laboratory could also be induced to co-

operate in this movement by g^'ing facilities for

instruction in research work in connection with
modern road improvements.

I have already trespassed on your space at con-

siderable length or I would venttu-e to suggest some
of the many branches of science which should be
siudied by the highway engineer of the future. I

should, however, be grateful if your readers would
make suggestions on this point, and also discuss the

whole question which I have endeavoured to lay

before them.—Yours, &c.,

H. Percy Boulnois, m.inst.c.e..

Vice-chairman of the Council of the Roacls

Improvement Association

.

15 Dartmouth-street, S.W.
December 1, 1913.

PURIFICATION OF SWIMMING BATHS WATER.

To thr Editor of The Survevok.

Sir,—In your issue of Novem!)er 21st you referred

to an investigation which has been made by the
Massachtisetts State Board of Health as to the
efficiency of certain methods for the sanitary control

of swimming ponds.
We have not seen this report, Imt evidently from

your comments the report inclines to favour the refill-

nig of the swimming ponds with fresh water at fre-

quent intervals, and unless this is done some form
of sterilisation should be used in addition to filtration.

You do not suggest what is meant by frequent
intervals, but the most-fhat could be done would be
refilling every day.
The two methods referred to as having been adopted

are filtration and disinfection, and we entirely agree
with you that either of ^^se alone are not by any
means sufficient, and woiiKl not achieve the desired
result ; but we think we can not only prove to you,
but to the Massachusetts State Board of Health, that
the problem of purirication of swimming-bath water,
if not actually solved by the method we advocate,
is nearer a solution than it ever was before.

Tiie sy,stem we recommend is a combined one of

aeration, chemical treatment and filtration, the most
important of the jnocesses being the chemical treat-

ment and filtration.

It is now four years since we first applied the system
to the purification of water in swimming baths, and
it lias |iroved successful beyond all expectations.
Bacteriological examinations have been made by

eminent bacteriologists on samples of the water taken
out of the swimming ponds while bathing was in pro-
gress. The ponds had not been emptied for sixteen
months, and had been used by many thousands of

bathers, during which time the water had been sub-
jected to the system of purification during bathing
hours. The.se samples sliowed the most remarkable
results—namely, that not in one single instance was
B. coli present. This proves conclusively the purity
of the water.
In another instance similar samples were taken

from another pond which had been bathed in for

months, and the water was pronounced equal to an
average town supply.
Such results could not he obtained by any system

of daily periodic emptying and refilling, for the water,
after a heavy day's bathing without any purification
system, would be bacterially dirty.

In your comment you say that, in spite of every
precaution of filtration and disinfection, large num-
liers of bacteria are present in the water. It is pos-
sible, when making this statement, that you may have
in mind baths equipped with a system of either filtra-

tion alone or disinfection alone, and if this is so we
should most certainly agree with you; but in our
system filtration, sterilisation and chemical treatment
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of the water are combined, in addition to the aeration,

aiid the results have proved conclusively the absolute

elimination of B. colt germs, which, as you know,
are positive indication of any dangerous pollution.

We claim that this system is the most hygienic one
in use for the purification of wat.er in swimming;
ponds, and gives a very much better average purity

of water than daily refilling, and keeps the water from
getting at all flat.

We take this opportunity of pointing out to you
that the process not only produces a pure water, free

from all discoloration and brilliantly clear, far ex-

ceeding what could be produced by filtration and
aeration alone, and much superior in appearance to

the average town supply, but that the reagents em-
ployed to give the chemical action, although some-
what differently applied, are those actually in use for

the purification of drinking water lor town supplies,

and have absolutely no detrimental action on the

water, but rather a beneficial one, the effect being
only slightly to increase the permanent hardness.
The sterilising agent is the pure lime water, and it

has no detrimental effect whatever, and is not to le

compared with hypochlorite of lime, which has teen
and is being used as a steriliser, the chlorine, .-et f:ce,

imparting an objectionable odour and smell to the
water.

It has been recently proved that lime alone has a
powerful germicidal action, and in proof of this state-

ment we beg to refer you to an American comment on
Dr. Houston's method of purification by excess lime,

published in your paper on October 24th. When we
saw this we were greatly interested, as it gave us
additional proof that the system we advocate.!, and
have been installing for many years past, for tl.e puri-

fication of water in swimming baths is the i est yet
produced.—Yours, &c.,

"Turn-Over" Filter Company.

39 Chichester-street,
Dublin.

November 25, 1913.

DIRECTION POSTS.

To tlic Ediinr of Til p.; Surveyor.

Sir,— I am glad to find tliat the question of suitable
lirection posts is receiving the attention of road engi-

leers. Since the introduction of fast road traffic there

/s

Wl

} ^'^
*

/ poinrs A dm
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is no doubt that direction posts, as well as roads, re-

quire bringing up to date.
Some few months ago I designed some direction

jiosts which I venture to think meet the requirements
of present-day traffic.

Fig. 1 shows a direction post suitable for the nrdi-

F»f

TO'' C-

nary four crossroads. The towns indicated at the top

would always be in the " straight on " direction, as

indicated by the arrow-head. The right-hand direc-

tion would be given next, and then the left-hand direc-

tion, each also indicated by arrow-heads. One of

the.'se posts would be placed on the near side of each

F.^4

approaching road, and at a distance of about 50 yds.

from the jtmction. The reverse side of these need not

lie lettered, but could be used to indicate the name
and distance of railway station or telegraph office

when comparatively near by.

Figs. 2 and 3 show an arrangement of direction posts

in the case of crossroads which are not opposite one
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another. A~ will be seen in Fig 3, the right-hand

direction arm, besides having the usual arrow-head,

has also a large cross painted on. and the traveller

is therebv wai'ned. when at point A (Fig. 2), that to

roach point P. he has to cross over, making a sharp

iiKht and left turn.

FiL'. 4 .shows a simple junction, and in this case

it would be sufficient to have only two posts, the post

A beinL' phieed quite ojiposite the branch road, and

k'ltored both sides.

It will be noticed that all these posts can be .-i-l

Will back into tie bank.—Yours, &c.,

R. G. Co.\TKS,

l)i>lriel .Surveyor, Norfolk C.C.

.\cli', Norwich.
November 2s. 1913.

Tu the KJilor of Thk Survevor.

Sir,—The system oi direction posts described and

illustrated on p. 813 of your current issue, although

very efficient so far as regards the very important

matter of giving information before a turning is

reached, woidd not, I think, answer as well in prac-

tice as other methods attaining this and more at much
less cost.

The multiplicity of posts • cumberinj.' the ground"

at the points of danger and the "triplicating" of

all arms as well as the entire wording. &c., seems a

fatal objection; besides, all these could not be painted

and relettered every otlier .vear for less than £1 a year,

excluding the lighting arrangements, which are "im-
possible " in the "' open country," where 95 per cent

of direction posts are situated or needed. The de-

sign would, however, I tliink, " fit in " admirably

with fencing at all dangerous corners,—i.e., the sign

it.self could well be fixed to the tops of fence posts.

Speaking from an experience as a road surveyor

of, say, over 1UO,UOO miles of road travel, and

the survey of thousand.- of dangerous corners, and
including a clo.se study of the causes of numerous
accidents, I nuist say I regard good, distinctive

lengths of open, horizontal fencing as the best warn-

ing for ever.v dangerous corner, and a low, well-kept

level verge, absolutely clear oi obstructions, as a .<!«'

qua null both at and near each place of danger, so as

to give traffic—especially cyclists—a chance to avciid

a smash.
Clear sight across each angle of inter.secting roads

is what is wanted, as thus all traffic is aware of the

natiue, &c., of all other traffic converging at the syjot,

and if, in addition to standardised fencing, which
would of itself act as a warning, the direction tablets

—or, rather, long boarding bearing large-size charac-

ters—were fitted thereto, I think the ideal would not

be far off. Such signs, together with scant i)articulars

of a cheap and durable system of letter-forming by

which it is hopeil to get characters and all sorts oi

signs even more easily read at uiglit than during the

day are referred to in a paper I have just written on

this dangerous corner work ; but there have been so

many failures in this line that no wise experimenter

will claim success until every possible test has lieen

successfully met.
The illustration of Mr. Cooper's posts does not seen]

to do justice, however, to his idea, as the purposely

di-storted perspective—cutely as it is done, and well

as it shows the wordings—shows the boards to be

inclined away from the oncoming driver. And why
arrange the light .so when a bulb in the centre of the

post or arms would lie much better i-

Besides, if this flat-face type of sign is considered

better than ordinary armed direction posts (such as

those of the county council type in Northants. with

arms set at different heights and angles), why not

adopt the simpler method described by Mr. Collins,

the deputy city engineer of Norwich, in a paper read

at the Yarmouth meeting ?

In saying all this, however, I beg to add my own
expressions to the universal admiration of Mr.
Cooper's originality, alertness and ability, which is of

that type which ever commends respect, if not agree-

ment.—Yours, &c., Walter M.vughax.

St. Giles'-square, Northampton.
December 1, 1913.

ARCHITECTURAL SHORTCOMINGS.

To the Editor of TuE Sukvetor.
Sir.—In the presidential addru-.- lu the Royal In.-ti-

tute of British Architects on November 3rd the iccenl

newspaper articles by Mr. March Phillips were dis-

cussed. The president thought that Mr. Phillips was

one-sided in his eulogy of Gothic architecture and in

his di.^pleasure at modern architecture. Indeed, Mr.

March Phillips said that no architecture liad been good

for about 300 years : The president pointed out defects

of Gothic architects, drawing attention to that won-

derful and ambitious choir at Beauva)s, and to other

faults dn pie-Tudor architecture.

But there is something to be said on both sides.

There was good work produced by the Gothic archi-

tects, and certainly good work has been produced

since—in fact, noble work.
Gothic architects tailed because they were too

ambitious or careless. I think that architects

became just as careless in the tinie of .Tames I.,

probably not in construction, but certainly in design.

.Vnyone living in a Jacobean house, as I do, cannot
think otherwise. As I write I have before me a

chimney-piece with bulbous colunms which no one
can eali beautiful in outline. I have long since come
to the concllision that Jacobean architecture has

become popular for the fascination age has given it,

and that the architecture in itself is debased.

I must confess that the charm of old work nearly

transform? this style into a thing of beauty. A
modern Jacoljean house with the outlines the only

thing of charm is the reverse of beautiful.

The most hideous house I was ever in was one
which cost £20,000, the woodwork being executed in

pitchpine, and the outside in terra-cotta, all in the

Jacobean style.

The modern tendency to build structures other than
churches in the Renaissance style is good, but we
naturally associate Gothic with ecclesiastical archi-

tecture. They are fearless men who introduce suc-

ceeding styles for church architecture.—Yours, &c..

J. H. KERNER-GBEENWOOn.
King's Lynn.

November 38, 1913.

MR. BOULHOIS' "GLOSSARY OF ROAD TERMS."
7'.. i/c Edli'ir ,,f The Surveyoe.

.Siu.-\\\; iini.-t differ fruiu buth Mr. Watsun and
Mr. Jenkinson. The whole utility of Mr. Boulnois'

woik is to enlighten surveyors as to the many dif-

ferent "road term.s " now in use, and if ".*hoot,"

chute." • shute," "kill," "blind," "load," "fill,"
" sparrow-peck," "score," and "scarify " are terms
used on the road, and only have one meaning (each),

then we certjtinl.v must benefit by having a reference

book.
Our suggestions were made in all good faith, and

although the meaning of the term " area " is obvious,

that is no reason why it should not be included.
" Cand)er " is a "road term," and refers to a piece

of wood when used for forming a cambe-r, and if any-
one wishes to call it a " template," and it becomes
known as such, then that al.so could be included to

advantage.
The words "road terms" to us have conveyed

meanings peculiar to road work, and not dictionary

meanings, and we believe Mr. Boulnois" work is more
for enlightenment, than standardisation.—Yours, &c..

Premier Biivmen and Asphalie Co., Ltd.

tCbuule R. Berry, Managing Director).

London, E.
December 3, 1913.

To the Editor of The Suevevoh.
Sir,—We notice in recent issues of The Surveyor

you give special trade names of manufacturers of

patented road articles. Under the glossary being coni-

l)iled by Mr. Percy Boulnois you have omitted to put
Quairile " paving. Perhaps you will be pood enough

to liave this correction made so as to include us, since
you are including other road material manufacturers.
—Yours, &c..

The Northern Qtahries Comp.ixy, Ltd.

1-1 Victoria-street, S.W.
November 28, 1913.

THE TOWN PLANNING INSTITUTE: CONDITIONS OF
MEMBERSHIP.

To the Editor of The Surveyor.

Sir,—The paragraph in your last issue headed
"A Town Planning Institute" doubtless aroused the

inlere:?t of the many municipal engineers upon whom
the actual work of town planning is devolving.

This interest will certainly not be diminished when
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llie conditions of inemlierslup in the new in.-^tituto arc-

known.
I quote the following from one of yom cuntfni-

|)orarles:

—

"The following resolution:* . . . were i.as~o.l pro-

visionally, s\ibject to tho fin:il draft being ajiproved

at a future meeting:—
(First n clnuso a> to objects of the institute. i

That the institute consist of:—
•

(1) ilembors. (o) Member.'? of the IM.li.A , l.L'.K.,

or S.I.. who have been associated with the

practice of town planning, (h) Member.^ oi

professions who have attained a special degree

; of eminence in connection with town planning.
" (2) Associates. Members of the above professions

who have acquired an ai)proved .standiird nf

proficiency in town planning.
(3) Associated Members. Members of a iirofession

and others wlio liavo taken an active interest

in one nr iiiuje nf the many as(ipcts of town
planning.

(,4) Honorary members, &c."
In view of the above, I venture to inquire from the

president of tlie Institution of Municipal and County
Kngineers and those members of the Insl.M. ami C.E.
council whose names appear in your last issue as

members of the council of the new institute, uj.on

what grounds they base their oj)inion that member-
ship in the E.I.B.A., I.C.E., and S.I. (as such) is a

[(referable qualification for town jilanners to mem-
bership in that in.stitution wbo.se elected representa-
tives they are.—Yours, .Vc.

•• Shki'
•

December 2, 1913.

THE LEATHERHEAD APPOINTMENT.

To l/ic Hdili'i- of The SuKVEioK.

SiK,—No doubt your correspondent " Cuttoe " ex-
presses himself strongly in his letter, but I can quite
understand his indignation, which I consider is quite
justifiable. The council in question advertises for an
assistant to their surveyor (not for an office-boy or
junior clerk), and offer a salary of just over £3i) per
annum, which is about on a par with the mag-
nificent salaries of t7u and JkleJt) per annum so often
offered for the combined offices of surveyor, inspector
of nuisances, &c.
What I cannot understand, ilr. Editor, is ytiur atti-

tude of mild remonstrance to Cuttoe " re the former,
in comparison with your indignant "minutes" when
one of the latter appointments crops up. If £70 or £80
is an insult to a surveyor worthy of the name, surely
t30 is equally so to an assistant. Moreover, do you
really think (as your "note" seems to indicate) that
untrained office youths should be offered appoint-
ments as "assistants ' at a miserable salary (thus
encouraging such salaries i, with the, to my mind,
contemptible bait of being able to sneajc into the \>ro-

fession without paying the nstial premium, being held
up to him ?—Yours, &c., ^ y
December 1, 1913.

To the Editor of The Surveyor.
Sir,—I should like to support the main ilienie oi

" Cuttoe's " letter with regard to the above ai)point-

ment published in The Scbveyor of the 28th idt., and
I must express my surprise at tlse editorial conunent
on that letter. If you will refer to the advertisement
you will see that the Leatherhead Coiuicil desire to

secure the services of a man who has been used to

drawing, and has had experience in a surveyor's office,

and they offer a salary of 12s. per week; they don't*
want a man to go there to learn his professional work,
but to carry out work for which he has already been
trained.

However, no young man who lias been properly
tiained will be likely to apply for such a post.
The remarks of " Cuttoe " about a council composed

of working men are hardly fair, as a council of work-
ing men would be strongly in favour of the payment
of a " living wage."
The " status " of the profession is a question fre-

quently discussed at meetings of engineers and sur-
veyors to local authorities, and if those who have
taken part in these discussions have read the Leather-
head advertisement perhaps they will be good enough
to let us know what they think about it.—Y'ours, tVcc

V.VLUE.
December 1, 1913.

To the Editor of The Survevor.
.Sill.—In .vour footnote to the letter of "Cuttoe" in

your issue of the 23th ult. you ask "Is 12s. a week
an altogether contt-mptible salary for a youth who is
ti) be afforded an opportunity for an excellent train-
ing without . . . the payment of a premium ?" Ac-
cording to the advertisement, preference will be given
to the youth who has already had the "excellent
uaining, ' and, as a matter of" fact, the Leatherhead
Council have, in the past, api)Ointed a trained assist-
ant who has paid a premium, and one, moreover, who
came from a distance and could not live on this low
wage. For the benefit of intending applicants I may
add that the duties attached to the office are, in my
opinion, scari'ely such as would form an "excellent
training." I think "Cuttoe" was, undoubtedly, justi-
lied from his point of view, and the real query should
lie: Are you, as editor of a professional paper, pre-
pared tc defend >ucli an appointment ?—Yours, &c.,

F.un \V.\GE.
De.eoiber 2, ltll3.

LWe will not at the present moment say anything
which might tend to close this discussion, but will
reserve imv reply until later.—Ed. Stirveyou.]

THE MANCHESTER APPOINTMENTS.

Ml. Jiisepli 1!. 1^. ileelc. .Assoc. .M.iN.sT.i.E., is lecom-
meiided lor appointment as deputy surveyor in the
eUL'ineering department of the Manchester Corpora-
linii at a salary of £750 a year.
A- our readers are aware, it was decided some time

ag.. to appoint two assistants to the city surveyor,
Mr. T. de Courcy Meade, m.inst.c.e., and the proposal
noted above disposes of one of the vacancies. A
deputy surveyor in the surveying department will be
ajipointed later.

Mr. ileek is a Manchester man. He is a grandson
of the late Alderman Lloyd. Although he is only
thirty-eight years old, be has had a varied experience
of engineering work. He has been district engineer
to the Buenos Ayres Great Southern Railway, in
cliurge of 400 miles of railway in the port of Bahia
Klanca: contractor's engineer to the Great Central
Kailway. and engineer to the Port Talbot graving
clock. He has also been engaged on Government
engineering work at Gibraltar, and in charge of the
civil engineering department of the Singapore harbour
works.

Improvement of Inland Waterways.—A paper on
this subject will be presented at a meeting of the
Institute of Sanitary Engineers at Caxton Hall,
"Westminster, on the 19th inst,, by ^Ir. R. B.
Dunwoody, Assoc. M.inst. c.r.

Mechanical Engineering Aspects of Road Con-
struction.—A paper on this subject will be read by
Colonel U. E. B. Ciompton, c.b., at a meeting of

the Institution of Mechanical Engineers on Friday,
the 19th inst. The cliaiv will be taken at 8 p.m.

Northampton Polytechnic Institute.—The annual
prize distributimi and students' conversazione will

take place this (Friday) evening at St. John's-street,

(.'lerkenwell. Mr. Cyril S. Cobb, chairman of the

London County Council, will distribute the prizes and
certificates.

Stone-breaking Macninery. — Messrs. Goodwin,
r.ars'.iy i\: Co., St. Margaret's Ironworks. Leicester,

have recently been favoured with orders for their

patent Acme special portable stone-breakers, with
jiatent portable and lifting screen, by tho Mayo
County Council, the Galway Comity Council and the

Tipperary (N,R.) County Council, the last-named body
having jjurchased three of these machines. These
orders are in addition to several rejieat orders the firm

have in hand for various county councils in Ireland.

Motor r. Team Haulage for Urban Districts.

—

Mr. F. W. Jones. .\ssoc.m.inst.c.e., surveyor to the

Frome Urban District Council, Somerset, will be
obliged to surveyors of districts with populations

under 20,000 whose authorities have adopted motor
haulage, if they will forward any particulars of initial

co.st of installing the change, type of motor adopted,

comparative costs for motor and team haulage per

ton for collecting town refuse, hauling other materials,

street watering, and the average mileage over which
loads have to be hauled.
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LOCAL GOVERNMENT BOARD INQUIRIES.

The Editor invites the cooperation of ScEYEYOR readeri
with a view to making the information given under this

head as complete and accurate as possible.

INQUIRIES HELD.

Chiswick U.D.C. (November 19th. Mr. Edgar
Dudley).— Co,516 tor the improvement of the approacli

road on the east .side of Kew Bridge.—Mr. Edward
Willis, engineer and surveyor, stated that at present

the width of tlie highway was from 25 ft. to 30 ft., and

it was proposed to widen it to 50 ft. The river wall

would be in concrete faced with blue bricks, and it

would go some 2 ft. lower than the present one to pre-

vent a recurrence of the recent fall.

Clogher R.D.C. (November 27th. Mr. A. D.

Piioe).—This was an inquiry into the proposed scheme
to provide a water supply for the town of Aughnaeloy.

The scheme proposed is to bring the water from Lough
More. 3 miles distant, and the area of charge is to be

the town of Aughnaeloy, the cost of the scheme to be

raised by a loan from the Board of Works.

Coventry T.C. (November 17th. iNIr. R. H.
Bicknell).—.£3,500 for the conversion of the Coventry
Brewery premises, Leicester-row, into a depot for the

highways department and £365 for the widening and
improvement of Abbott' s-lane.—With respect to the

Abbott's-lane improvement, the town clerk, Mr. Geo.

Sutton, said that this thoroughfare at the present

time w^as 25 ft. wide. A road of about 40 ft. would lie

obtained by the improvement.

Croston U.D.C. (November 19th. Mr. W. O. E.

Meade-King).—£3,035 for the purposes of sewering the

Grape -lane and Drinkhouse - lane districts. — Mr.
Hindle, the engineer, stated that the application was
made for sanction to a loan for the extension of two
sew'ers, and a second ejector in connection with them.
It had transpired that the pumping plant was not

sufficient, and the inspector, at the last inquiry, sug-

gested that it might be wise to have the engine in

duplicate. The plans were altered, and his (Mr.

Hindle's) scheme was submitted and adopted by the

council. Continuing, Mr. Hindle said there was room
in the existing pumping station for the additional

ejector.

Dudley T.C. (November 28th. Mr. Edgar Dudley).
—£950 for the purpose of improvements in King-.street

and High-street.—By the High-street improvement a

dangerous corner would, it was stated, be removed,
and the King-street alteration would have the effect

of widening that thoroughfare at the top of Vicar-

street.

Dumfries T.C. (November 25th. Mr. John Wilson
and Mr. A. J. Bain).—This was an inquiry into a pro-

posed scheme to demolish an area extending to nearly

4,000 sq. yds. of slum property in the heart of the

town. It was stated by the medical officer. Dr.

Hunter, that this was the w'orst slum area in the town.
No objections were offered to the scheme.

Hampton U.D.C. (November 2nd. Mr. R. H.
Bicknell).—£2,000 for works of sewage disposal.—^Mr.

Edgar Cozens, the clerk, stated that the estimated
population was 9,500, and the rateable value £94,721

;

outstanding loans amounted to £50,356, and the rates

were 3s. district and 3s. 8d. poor. Mr. S. H. Chambers,
the surveyor, explained that the existing air-com-
pressing machinery was put down fifteen years ago,

and had been working practically continuously ever
since. The power provided was only intended to deal
with the sewage of a population of 7,500, which had
now increased almost to 10,000. During the past year
a new ejector station had been added to the system,
demanding additional air, and a single engine was
not now capable of supplying air in sufficient volume
to keep the sewers from overflowing. The council
were in the unfortunate position of having practically
no reserve for dealing with excess flows, and ab.so-

lutely no stand-by in case of a breakdow'n; in fact, at

certain times of the day the engine could not stop
for more than thirty minutes without causing the
sewage to overflow at surface level. Under such cir-

cumstances, it was pointed out, should any prolonged
attention be required to the steam piping facing the
existing set, grave difficulty would be experienced in
dealing with the sew-age, and it was imperative that
more power should be installed without delay. Apart
from these facts, the compressors, after fifteen years'
wear and tear, were in need of certain repairs, but
nothing could be done until the new set was in satis-
factory running order. Mr. Chambers then gave
statistics of the capacity of the present engine, and

added that the proposal was to put down a plant

capable of supplying 600 cub. ft. of free air per'minute,

which, together with the existing set, would meet the

present demand.-^ and the requirements for a 50 per

cent increase in population. Mr. Chamliers added

that they had a provisional contract with Messrs.

Robey for the supply of the machinery, and the firm

hoped to complete the work in about four months.

On his visit to the works after the inquiry the in-

spector noted in the book kept that 'the engi-^.es

are working splendidly, and are kept as engines

should be."

Haydock U.D.C. (November 21st. Mr. F. H.

TuUoch).—£6,489 for the making of new streets.—ilr.

J. Dickinson, surveyor, gave details of the scheme,

and asked that the board should allow the amount to

be paid in ten years instead of seven, as was cus-

tomary. Mr. Jacob Billinge explained that the pro-

perty "owners had been called upon to pay large sums
for improvements, and they all authorised him to

apply for an extension of the period of repayment.

Kinsale R.D.C. (November 11th. Mr. P. C.

Cowan).—£430 for the completion of works in connec-

tion with the Crosshaven water mains.—Evidence

was given by the engineer to the council, Mr. Richard

Evans, and Mr. J. Murphy, clerk. There was no

opposition.

Tredegar U.D.C. (November 27th. Mr. A. G.

Drury).—£10,000 for extensions to the gasworks.—The
gas manager. Mr. D. Walter Davies, stated that the

storage at present was for 145,000 cub. ft., while the

maximum daily make was 227,300 cub. ft. The pro-

posed extensions would provide an additional 168,000

cub. ft. storage.

Wiveliscombe U.D.C. (November 26th. Mr. E.

Leonard).—£4,824 for a scheme under the Housing of

the Working Classes Act, 1890.—Mr. F. W. Roberts
(Taunton), the council's architect, said provision had
been made for twenty-six dwellings, of which it was
proposed to erect fourteen. The houses would contain

a living-room, scullery, offices, and three bedrooms.

Three pairs of semi-detached houses would also in-

clude a parlour. The smaller houses would be let at

3s. 9d. per week, and the larger at 5s. The site had
been provisionally purchased for .£275. The scheme,
as provisionally arranged, would involve a deficiency

of about £6 a year, or Jd. in the £ on the district rate.

APPLICATIONS FOR LOANS.

Bournemouth T.C—£3,000 for a training and cookery

centre.

Chorley T.C—£18,750 for gasworks extensions.

Croydon T.C.— £3,600 for an outfall sewer across

Waddon Marsh.

Dover T.C—£7,050 for the provision of tw^enty-eight

workmen's dwellings.

Ellesmere Port U.D.C .£5,000 towards the cost of

the New North-road.

Finedon U.D.C—£916 for street improvements.

Hammersmith B.C—.£220 for a public convenience.

Horsham R.D.C £1,500 for the provision of cottages

in Cowfold.

Hursley R.D.C £10,000 for drainage works.

Lancaster T.C £1,250 for a water aeration scheme
at the baths.

Newbury T.C £3,000 for alterations to the cattle

market, and £400 for surface-water drainage.

Nottingham T.C—£50,000 for the Carter-gate im-

provement scheme.

Portsmouth T.C £3,525 for the purchase of a site

for a new school.

Sevenoaks U.D.C.—£600 for public conveniences.

' Skelton and Brotton U.D.C—£10,000 for electricity

purposes.

Whitworth U.D.C £5,000 for paving with granite

setts.

Wolstanton U.D.C—£2,500 for a new school.

LOANS SANCTIONED.

Barking U.D.C—£11,606 for works of paving and
resurfacing.

Barnes U.D.C—£335, additional monies for works of

paving in Sheen-lane.

Cannock R.D.C—£1,000 for sew^erage works.

Cofne T.C.—£485 for the purchase of property for

fire brigade purposes, and £450 for street fire alarms.

East Westmorland R.D.C £1.0iM. supplemental loan
for sewerage and sewage disposal works.
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for

for

I road improvement

making up cert;iin

Edmonton U.D.C.—£88U for sixty year? for the pur-

chase of land and costs, £1,765 for twenty-six years for

street improvements and surface drainage, and £.2i^B

for five years for street improvements.

Fulham B.C.—£o,0i"1 for electricity extensions.

Gloucester T.C.^£3,16.J lor the purchase of property

for educational purposes.

Hawarden R.D.C £675 for the extensiion of the

sewage outfall works.

Lancaster T.C £1,

scheme.

Portsmouth T.C— £4.(Nki

roads.

Rotherham R.D.C— £7,(l00 for works of road im-

luovement, and £339 for the extension of the water

sui.j.ly.

St. Austell U.D.C.—£466 for road improvements.

Wandsworth B.C £4,4.55 for works of street im-

provement.

Wareham R.D.C £2.400 for workmen's dwellings.

Woking U.D.C £600 for Woodham-road surface-

water drainage.

Wolverhampton T.C £22,000 for the electricity

undertaking—£15,(XI0 for mains, £5,000 for station

equipment. and-£2,000 for switch gear.

FORTHCOMING INQUIRIES.

DECEMBER. f

8.

—

Birmingham. For the provision of

weights and measures offices (Mr. R. H.
Bicknell)

8.

—

Hayes. For private street works (Mr.

F. H. Tulloch)

8.

—

Hounslow. For alterations to the ejector

at the pumping station (Mr. W. O. E.

Meade-King)

—Wimbledon. For private street works
(Mr. Edgar Dudley)

—Chester. For housing purposes (Mi-.

Courtenay Clifton)

—Fleet. For sewage disposal purposes
(Mr. R. G. Hetherington)

—Walsingham. For sewage disposal works
(Mr. F. O. Stanford)

—Winchcomb. For water supply purposes

(Jlr. A. "W. Brightmore)

— Harrogate. For works of sewerage and
surface-water drainage (Major J.

Stewart)
—Rushden. For the purposes of a recrea-

tion ground (Mr. R. H. Bicknell)

—Ulverston. For gas, public hall, and
road jjurposes (Mr. T. C. Ekin)

—Warwick. For sewage disposal purposes
(Mr. A. W. Brightmore)

—York. For the provision of a special

school (jNIr. Edgar Dudley)
—Bentley. For the purchase of land for

road widening (Mr. Edgar Dudley) ...

—Chertsey. For private street works (Mr.

M. K. North)
—Darlaston. For sewage disposal works

(Mr. A. "\V. Brightmore)
—Hemel Hempstead. For housing pur-

poses (Mr. E. Leonard) ...

— Horsforth. For sewage disposal pur-

poses (Major J. Stewart)

—Northwold. For the provision of a

burial ground (Mr. F. O." Stanford) ...

—Thornton. For the purposes of the gas

undertaking (Mr. T. C. Ekin)

—Oldbury. For the provision of a gas-

holder (Mr. A. W. Brightmore)

—Sheffield. For private street works
(iMajor J. Stewart)

—Spalding. For works of water supply

(Mr. F. O. Stanford)

HOUSE DRAINAGE LAW.
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6,200
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A Canadian Roads Congress.—The first national

Canadian road« congress is to he held in Montreal at

the end of January. The importance of the subject

may be assumed from statistics which show that oyer

12.000 more motor vehicles are in use in the Dominion
thaii- at the-end of 191-2.

THE COMBINED DRAINAGE PROBLEM.

The Comliined Drainage ProhlL-m " was the suli-

ject of the third of the Chadwick Public Lectures

which are being delivered at tlie Institution of Civil

Engineers by Mr. W. Addington Willis, ll.b. Sir

William Collins presided at the lecture, which was
given on Monday evening.
The lecturer used the term "Combined drainage"

ill a wider sen.se than usual so as to include joint

ihainage found in the provinces. He first reminded
the audience that both in the provinces and in

Lindon the union of two drains, i/rimd facie, consti-

tuted a sewer, and that this might exist on private

projier.-y. He then po'nted out that the Metropolitan

definition of ' drain " included a combined drain

wliich had been ordered or approved by a local

authority since 1848.

The combined drainage, either in the provinces or

in London, might have been made unlawfully, and it

was necessary to see the general effects of this. A
person could not take advantage of his own wrong

;

consequently as between a wrong-doer and the

council an unauthorised connection did not consti-

tute a sewer. The same principle applied to the

successor in title of the wrong-doer other than a

purchaser for value without notice. As between an

innocent purchaser for value and the authority, the

former was not stopped from alleging that the un-

authorised pipe was a sewer, even though the pur-

chaser had not made any spec.al inquiry as to tlic-

drainage.

As between private individuals, the trespass or

wrongful act of the one could not affect the rights of

the other without his consent, and the lecturer con-

sidered the position which existed between the free-

holder and the lessee when the latter had been guilty

of an attempt to convert a drain into a sewer. He
next proceeded to explain the effect and application

in the provinces of sec. 19 of the Public Health Act.

1890, pointing out that the decision of the House of

Lords in Wood Green Crban DUlrict Council v. Jufcjj/i

had cast some doubt on the correctness of some of

the previous decisions. The limitation of this sec-

tion to single private drains which served houses

belonging to different owners, and excluding those

whieji drained houses belonging to the same owners,

was incomprehensible. The section only related to

the liability to repair. It did not reconvert the pipe

into a drain. This should be noted when there was
a sale of land under an open contract, because the

existence of a " single private drain " would make
it impossible for the vendor to convey all that he

had contracted to sell, and it would not avail him to

show that tlie Act of 1890 had been adopted so as to

cast the liability to repair on the owners.

Discussing the combined drainage problem as it

existed in London, the lecturer showed that tlie

onus of proving the pipe in question was an autho-

rised combined drain was upon the persons alleging

it. They must prove that the drainage had been
authorised by one of the authorities mentioned in

the statutes, and all joint drains created before 1848

must be sewers. The order authorising the combined
drainage need not be a formal order, but there must
be sufficient evidence from which it could be in-

ferred that the authority themselves had approved

the drainage. It was not necessary to produce an

approved plan, but other documentary evidence might

suffice. Even the proof of an order might i:n1 ,kte'-

mine the matter, for it might be shown that the

builder had departed from the authorised dra'nage

in some material respect. Connecting drainage from

other premises with the authorised drainage would
convert the latter iiit > a sewer, and so would the

grouping of the houses in a manner not in accord-

ance with the authori.sed scheme. Innuaterial

deviations had no such effect.

If the council can find the person who has made
tlie unauthorised connecti'jns, and had theiebv

created a sewer, they might give him not'ce to re-

store the drainage to its proper condition in accord-

ance with the authorised scheme, and if he defaulted

the council might do the work themselves. Upon
this being done the drainage might be treated as a

"combined drain," and- the principle of "once a

sewer always a sewer " did not apply to the pipe

which by reason of the wrongful act had previously

been a sewer. This is the effect of a recent case

{Kurfhaw V. Smith), decided in April of this .vear.
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Municipal Work in Progress and Projected.
I he Editor invites the co-operatian of Survbyoe readers with a view tu making information given under this head as

complete and accurate as possible.

The following are among the more important pro-

jected works of which particulars appear below:

Buildings—Birmingham £66,157, Ellesmere Port,

ilanchester £18.6o'6. XewcasUe-iipon-Tyne £27.00ii.

Wilts £29,100; roads and materials—Bournemouth.
Hampton Wick; sewerage and .sewage disposal-

Middlesbrough £40.000; water, gas and electricity—

Faversham .£o,00(), Radstock £6,410.—Particulars of

other works projected will be foimd in our "I.ocal

Government Board Inquiries " [lages.

BUILDINGS.

Acton U.D.C.—Plans and cstnuates are to be pre-

pared for a public convenience for women.

Birmingham T.C. — The council on Tuesday
authorised the Finance Committee to borrow C66,1.57

for the couipleiiou of the Council House exten.siou

scheme.

Bradford T.C—The Baths Conunittee have adopted
a scheme for the provision of " cottage " haths in

various parts of the town.

Brighton T.C.—The borough surveyor. Mr. H.
Tillstone, has been instructed to reiiort on the ad-

visability of additional lavatory accounnodation on
the Old .Steine.

Ellesmere Port U.D.C—The Ocurral Purposes
Committee have been requested to consider th"

question of providing new council offices.

Leicestershire CO.—Mowsley smallpox hospital is

to be purchased for £'2.409 for the purpose of a

sanatorium.

Manchester T.C.— \ new school is to be erected at

Crowcroft Park at an estimated cost of £'18,(5-36.

Newcastle-on-Tyne T.C—AVith rcsnect to the pro-

posed now public l)aths for Bcnwell, Heaton, and
Walker, Mr. Herbert \V. Wills, i .r.i.u.a., London,
who was appointed to adjudicate upon competitive

plans, has made his av%ard as follows; (1) Mr. Alfred

W. S. Cross, London; v2) Messrs. Thomas WaJlis and
•T. A. Bowden. London; (3^ Messrs. Wright and
Chapman, 38 Grainger-street West. Kcwcastle. The
Estate and Property CouimiU.ee reconunend that Mr.
Cross be appointed architect for the jirojiosed baths.

The assessor has reported in favour of Wharrier-
street for the Walker baths; for the Heaton baths

the committee propose to acquire a site between
Biddlestone-road and Kokeby-terrace, at 10s. per

yard. The commiiteo ask for i^eruiission to borrov.

£27.000.

Nottingham T.C.—The louncil have accepted the
offer of £t:>,OlHi by the Carnegie Trust for the erec-

tion of fotn- new branch pttblic libraries.

Paddington B.C. — The reconstructioii of the
Ranelagh-road footbridge as a plate girder bridge is

to lie undertaken, at an estimated cost of t2..180.

Richmond (Surrey) T.C.—Tenders are to be obtained
for the crectii'U "I a cookery centre.

Stoke Newington B.C.—The question of providing
]>ublic wash-houses at an estimated i-ost «\ Cl,!>On is

ui'der considei-atiou.

Wallasey T.C.—Tlie council arc advised b.v the

Watch Committee to erect a new lire station at an
c-timated cost of £.5,860.

Wilts CC—It has been decided to pniced with

the extension of the county asylum at Devi/.es at an
estimated cost ''f £29,100,

"

Worcester T.C.—The council have given instructions

to the Streets Committee to consider the advisability

of building a second bridge over the Severn

HOUSING AND TOWN PLANNING.

Beaconsfield U.D.C—On a site at Beaconsfield,
presented by Lord Burnham, the council have decided
to erect thirty-tour cottages for the working classes.

Blaenavon U.D.C—The council last week took steps

towards fulfilling their promise to the Local Govern-
ment Board inspector at the inquiry on housing con-

ditions. It was decided to appoint a Health Com-
mittee, who shall be responsible for the detail work
connected with the sanitation of the district, and six

members were appointed on this. The council also
appointed a committee to consider a scheme for the
provision of fifty houses, with power to negotiate for

land.

Blaenavon U.D.C.—A committee has been appointed
to consider the provision of fifty cottages, with power
to purchase the necessaiy land for the scheme.

Dundee T.C.—The Town Planning Committee are
giving consideration to proposed town planning
schemes for Craigie and Mayfield.

Edinburgh T.C.—The jireparation of a town plan-
ning scheme for Murrayfield is recommended by the
Street- and Buildings Committee.

Gloucester T.C.—A resolution has been adopted to
build twentv-four houses at an estimated cost of

i;6,.500.

Hereford T.C—It has been agreed to lease certain
it>rporation sites to builders for the erection of

dwellings on condition that half of the cottages built
shall be let at a rent not exceeding 5s. a week each,
inclusive of rates.

Limavady R.D.C—A scheme has been adopted for

the provision of fortv-six cottages at an estimated
cost of £8,100.

Pebworth R.D.C—The council have accepted a
louder at CI.480 for the building of ten houses, and
phiiis iire to be prepared for the erection of another
I"!) houses at Cow Honcybourne.

PARKS AND OPEN SPACES'

Belfast T.C.—Striuus subsid'^ucL- having occurred
.it the Xew Bellevue Gardens, a report on the matter
has been prepared by the city surveyor. ;Mr. H. A.
Cutler. This attributes the damage to movements
of the quarry spoil overlying the maiden clay whii h
had become waterlogged owing to the large amount
of excavation necessary in laying out the gardens.
The council in committee have decided to make appli-

cation to the Board of Trade for an additional loan
of £12,000 to repair the damage and complete the

woi'ks.

Cardiff T.C—The Parks Committee last week
decided to invite tenders for the erection of a bridge

in Roath Park, and for the erection of a glass-house
o> the northern end of the refreshment house as a

shelter and for the sale of refreshments. Mr. W.
Harpur, city engineer, who presented the plans, esti-

mated the cost of the bridge at S8.50, and of the

SI a ^ --house at £180,

ROADS AND MATERIALS.

Atherton U.D.C—An improvement scheme is to be
carried out in Hamiltnnstrcot at an estimated cost

'•i £3.301.

Blackpool T.C—The borough surveyor, Mr. J. S.

LSrodie, has received instructions to prepare specifi-

'ations and obtain tenders for the extension of the

promenade at North Shore from the Glynn nearly

to L'ncle Tom's Cabin.

Bournemouth T.C.—A new scheme for linking up
•\w TIndcrcliff and Ovorcliff drives at the Boscombe
end is under .consideration. The plan includes a

sh.illov.- bridge over Boscombe Chine entrance, and a

cnrriaceway at a gradual slope cut in the cliff face.

Bulkington U.D.C—-\ spirited defence was offered

at the recent meeting of the manner in which road re-

pairs were being carried out. The surveyor, Mr.
iodv.ard Culhbert, said he regretted to hear of com-
jilaiuls respecting the way he was carrying out repairs

and improvements on the roads. The vice-chairman.

Air. G. Dewis. thought the surveyor was making good

progress with the work, and was doing his duty ad-

mirably. Some time ago the authority persuaded the

county council to increase their grant from £250 to

£350, and he hoped they would obtain a further in-

crease in the future. If their roads were to reach per-

fection, the grant would have to be raised to not less

than £500. Mr. G. Veasey defended the action of the

>urveyor in the work of improving one particular

ioat.1. Before it was widened motorists monopolised

the centre, and cyclists were forced on to the turf by

the sides of the highway. The chairman (Mr. H. J.
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Dewes) and others congratulated the surveyor \ipon

liis work.

Croydon T.C.—It is proposed to construct a new
road connecting Birchanger-road and Crowther-road.

Easington R.D.C.—The surveyor, Mr. J. G. Heslop,

lias been asked to prepare an estimate of the cost of

ihe Blackhall and Seaside-lane sections of the pro-

posed new coast road scheme.

Hampton Wick U.D.C.—Mr. P. Taylor, the sur-

veyor, was on Monday authorised to obtain 2,<XI0 more
wood Ijlocks for the paving of the Upper-road.—The
chairman, Mr. A. W. Bullen, j.p., who. with Mr.
Taylor, represented the council at the recent road con-

ference at the Caxton Hall, in verbally reportins; the

proceedings said he thought the suggested district

conferences would be of great value, because the

grouped districts into which the councils would be

formed would be able to go into all the facts connected

with the proposed arterial roads. He noticed that the

.\[iddlesex County Council had agreed to contribute

25 per cent of the cost of making the arterial road

through Brentford, but the local authorities had not

been consulted about it, as they ought to have been,

seeing that they would have to contribute towards the

maintenance. He thought that main roads should be

a national charge, as local authorities had sufHcienl

to do in maiintaining their district roads. The initial

cost of making a new road might be less than Aviden-

ing an old road, but it woidd mean the maintenance
of two roads instead of one, wliieh would, in the end,

be more expensive. Ho thought they should tight

their hardest against any further road burdens being
placed upon the shoulders of local authorities.

Hinokley R.D.C.—Works of kerbing and channelling

are to be carried out at an estimated cost of £300.

Itchen U.D.C.—Upon the recommendation of the
Roads Committee the council have decided to pur-

chase a utility machine, at an estimated cost of £6-32.

It was stated tliat the ?nachine, which had been in-

spected by some members, was an excellent one, and
would be able to do hauling and rolling. a=; well as

watering the roads.

Kenilworth U.D.C—Acting upon a report on the
subject by the surveyor. Mr. S. Douglas, the council

have agreed to proceed with the Rosemary-hill iiii-

))roveraent, towards the cost of which the county
council have promi.-ed a grant not exceeding .i;21M.

Kensington B.C.—The borough engineer, Mr. A. R.
Finch. Assoc.M.iNST.c.E., has l^een in.^tructed to have
red and white bands painted on the street lamp
columns along the route in which a reduced speed
limit exists at the present time, or in which such a

.speed limit may be imposed in the future.—Mr. Finch
Iras also received instructions to prepare a statement
of the cost of removing the Queen Victoria Memorial
from the Higli-street, and to submit an alternative
site. The object of the suggested removal is to carry
out a widening improvement scheme at the southern
end of Church-street, so as to relieve tlie congestion
of traffic.

Leicestershire CO.—With regard to a representa-
tion which had been received from owners and users
of horses calling attention to the tar-dressing of the
roads, which, in frosty weather more particularly,
they considered would be dangerous, the council have
decided that during any severe weather, in places
where the necessities of the case required it. gravel
would be spread on the surface.

Lewisham B.C.—The General Purposes Committee
recommend the council to carry out a scheme of

widening in a part of Bromley-road beyond Bcckcn-
ham-lane. The paving of a portion of Grove Park-
road has been approved conditionally upon the free-

liolders paying the cost of the work.

Newport (Mon.) T.C—The borough engineer. Mr.
1 1

.
Tremelling, has received instructions to report

uiion a proposal to construct a new road cutting
through the fields alongside the Royal Gwent Hos-
pital in Cardiff-road, and part of St. Paul's old vicar-
age grounds, and that a bridge road should also be
made from Belle Vue-laue, over Cardiff-road and the
Great Western Railway, to Mendelgief-road.

Perthshire CC—In continuance of the improve-
ment of the Great North Road across the Grampians,
begun two years ago with the first grant from the
Imperial Road Board, a further grant is now to be
given of £1,050 for the portion between Struan and
Dalnacardoch. In addition, the Highland District
Committee are required to contribute a sum of £350,
"the Tepa'ymeni of which will be spread over a series

of years, the loan being equivalent to the ordinary
upkeep of the road. The estimated cost of the im-
provements, which will be carried out in the .spring,

IS CI,.WO.

Rowley Regis U.D.C—The Road Board have made
;i grant of £4W in aid of the Powke-lane improvement,
and have also expressed their willingness to advance
£750 on loan to the council, free of interest.

Staffs CC—The council have instructed the Roads
and Bridges Committee so to arrange the work and
wages of the roadmen in their employment that no
able-bodied man under sixty years of age who works
for weekly wages shall receive less than £1 per week
as wages.

Stretford U.D.C.—For the better supervision of the
roads it has been agreed to pay the surveyor, Mr. K.
Worrall, ClOO for the use of his car for twelve montlis.

Sunbury U.D.C—The tenders of Messrs. Smart &
Sons, of Poplar, for a supply of refined coal tar at

-tid. per gallon, and of the Sunbury Gas Company for

a supply of ordinary coal tar at 8s. per barrel, have
I'Cen accepted.

Wakefield T.C—Laud is to be purchased at 3s. 6d.

jier yard for the widening of the Barnsley road at

Sandal.

Whitby R.D.C—Negotiations are proceeding with
respect to the iiroposed improvement of Sandsend-
road. The Road Board have promised a grant of

£5,000, and the landowners have agreed to give the
necessarv land, but so far thev have declined to con-
tribute the £4,000 asked by tiio Road Board. The
county council have now been asked to arrange for

mother interview with the Road Board.

SEWERAGE AND SEWAGE DISPOSAL.
Ampthill U.D.C — Reporting that things were

satisfactory at the sewage farm, the surveyor, Mr.
F. W. Walker, .suggested, on the recommendation of

recent visitors, that cabliages .should lje jilanted on
a vacant portion of the farm. Tliere was room for
about 10,000 plants. It was decided to plant the
f.ibbages.

Birmingham T.C—There are now only about
1,000 dry closets in the city, and these the Health
Committee propose to get rid of in the course of next
year.

Bulkington U.D.C.—In consequence of the severe
i-nnditions imposed upon the council by the London
a!id Nurth-We.'^tcrn Railway Company in connection
with tlie carrying of the ))roposed new sewer beneath
their main line, the surveyor, Mr. Edward Cuthbert.
has received instructions to prepare an alternati-,-e

v'-lieme to avoid passing lieneath the railway.

Middlesbrough T.C—The scheme of the borough
iiiigineer, Jlr. S. E. Burgess, for the adoption of tho
water-carriage system, at an estiniated cost of

£40,000, has been approved by the council.

Sunbury U.D.C—Mr. H. F. Coales, assoc.m.
iNsT.c.E., on Monday reported that at the new sewa.gc
ejccter station tlie ejectors were ready to be lowered,
and all the pipes and liftings had been supplied.
The gas engine and the new machinery at the engine-
house had had a trial run the previous week, and
tlie result was very satisfactory. The whole of the
work in connection with the scheme was jirogressing

exceedingly well, and the trial showed that the cost
of running worked out at 5d. an hour, in.stead of

at, 2s. 4d. as hitherto.

Watford R.D.C—The council have appointed Mr.
W. H. Radford, engineer, to carry out the new
sewerage scheme at Aldenham, in conjunction with
tile surveyor, Mr. E. Lailej'.

WATER, GAS, AND ELECTRICITY.
Oundalk R.D.C.—The council havo approved a

w.iter scheme estimated to cost £.5,000.

Faversham R.D.C.—The council have resolved to

proceed with the scheme of I\Ir. Howard Humphreys
for water supply extensions at Broughton-under-Blean.
at an estimated cost of £5,000.

Loughborough T.C—The excess of revenue over
expenditure of the gas undertaking last year was
t.'j,014. The prottt on the electricity undertakirg was
£795.

Malvern U.D.C—The electrical engineer has been
instructed to prepare a report on the present capacity
nf the electricity works and the extensions iieees.-ary

for future supply.



870 THE SURVEYOR AND MUNICIPAL December 5, 1913.

Newton R.D.C.^Plans are to be
^

prepared of a

proposed water supply scheme .for Ilsington.

Radstock U.D.C.—The lighting of the town with

petrol-gas at an estimated cost of £6;419 is' being

considered.

Sleaford R.D.C.—The council on Monday decided to

use cast-iron pipes for two new w'ater schemes at

Heckington and South Kyme in preference to steel

tubes, because the Local Government Board would

only grant a fifteen years' loan for steel tubes as

against thirty years for cast-iron pipes. It was

stated that steel tubes would have been preferred if

the Local Government Board had offered a thirty

years' loan in both cases.

Stone U.D.C.—Plans are to be prepared for

alterations to the waterworks.

MISCELLANEOUS.

London C.C.—For the widening of Stamford-street,

Blaokfriars, the London County Council voted £5,000

on Tuesday.

Louth C.C.—A letter was read from the Local

Government Board declining to sanction the appoint-

ment of JMr. J. C. Lyons as county surveyor, on the

ground that he was over the age limit. Mr. O'Meara,

T.P., said that Mr. Lyons had been badly treated by

the Local Government Board, as he had spent twenty-

seven years in the service of the council, and held

the B.E. degree. It was decided to appoint a county

surveyor at a salary of £300, with £100 expenses and

G50 office allowance.

St. Paul's Bridge.—For the new St. Paul's Bridge

it was proposed at the last meeting of the Corporation

of the City of London to offer £300, £200 and £100 for

the three best designs by British architects.

FOK OTidEK AUVKRTIWEMENTS
See End of Paper.

EDDINGTON URBAN DISTEICT
COUNCIL.

PERSONAL

SEWAGE DISPOSAL AND REFUSE DESTRUCTOR
WORKS.

BUILDINGS, CHIMNEY SHAFT, SEWERS, &c.

The Council are prepared to receive Tenders for the

completion of works under Contract No. 1, comprising

Buildings, Chimney Shaft, Sewers, Manholes, Connec-

tions, Roadways, and other works.

The Drawings and Specification may be seen; nnd
Bills of Quantities obtained, on application at the

oflice of Mr. Marshall Hainsworth, Surveyor to the

Council, Public Offices, Teddington, and the payment
of a crossed cheque for £5 5s., which deposit w-ill be

returned on receipt by the council of a hond-fde

Tender.
Copies of the Drawings, Specification, &c., niay also

be inspected at the office of Mr. William Fairley,

M.iNST.c.E., Parliament Mansions. Westminster.

Sealed Tenders, on the Forms provided by the Coun-
cil, are to be delivered to the undersigned not later

than Noon on Saturday, January 3, 1914.

The Council do not bind themselves to accept the

lowest or any Tender.

G. H. SALMONS,
Clerk to the Council.

Public Offices, Teddington.
December 3, 1913. (1,024)

TVYBRIDGE URBAN DISTEICT COUNCIL.
^ CLERK OF WORKS.
The above Council require the services of an experi-

enced Clerk of Works to supervise the construction

of a Reservoir, and pipe laying.

Candidates must have had experience in connection

with reinforced-concrete construction, and must be

competent to give levels and measure up work.

Applications (endorsed "Clerk of Works"), in can-

didate's own handwriting, stating salary required, age

and experience, and accompanied by copies of three

testimonials, to be sent to me on or before the 16th

instant". '

Canvassing members of the Council will disqualify

anv candidate.
JOHN ASHFORD,

Clerk to the Council.

Russell Buildings, Plymouth.
December 3, 1913. (1.023')

.Vfr. Walter "Burr^iws, assistant surveyor to the New-
luan. Urban" District-Council, hag" been granted" an

increase of salary;

Mr. E. J. Willis, New Barnet. has been appointed

an assistant in the engineer's office of the Edmonton
Urban District Council.

Mr. Thomas Jones, Wallasey, has been appointed
engineering assi.stant to the borough engineer and
surveyor of Ipswich, at a salary of £130 per annum.
Mr. W. Laurence Gadd, f.i.c, m.c.i., will, at a meet-

ing of the Concrete Institute on Thursday next, read a

paper entitled "Some Fallacies in Testing Cement."

Mr. F. S. Cutler, deputy borough surveyor of Dept-

ford, has had his salary increased to a maximum of

£300, such increase to operate from January 1st next

Mr. E. F. Moorhouse, Rothwell, whose appocntment
as surveyor and sanitary inspector to the Hexham
Urban District Council was announced last week, has
decided not to accept the position.

Mr. Harold Pool, chief assistant to the borough sur-

veyor, county borough of Stoke-on-Trent, has success-

fully passed the examination for associate-member-
ship of the Institution of Civil Engineers.

ilr. J. Rowland Hill, assoc.m.inst.c.e., Rochdale,
lias been appointed engineering assistant in the
Ipswich borough engineer and surveyor's department,
at a salary of £180 per annum, and Mr. S. Douglas
Meadows, a.k.i.b.a.. East Ham, has been appointed
;irob,itectural assistant.

Mr. R. S. Anderson, county road surveyor and
county sanitary inspector for Peeblesshire, died, we
regret to state, last week at Peebles. He had been
county road surveyor for thirty years, and was an
acknowledged expert in road making. As an archi-

tect he also did good work.

Mr. Harrj' Riding, engineer to the Burley Urban
District Council, has been invited by the Burley-in-
Wharfedale and Menston Joint Sewage Board to act

as consulting engineer to their sew-age works, and his

council have granted Mr. Riding permission to de-

vote the time necessary to- manage the works.

Messrs. J. J. Barnes, county siirveyor's office,

Lewes. J. A. Caskie. city engineer's office. Bloemfon-
tein, H. Cottam, Fylde Water Board, Lanes, P. Croom-
Jqhnson, city engineer's office, Liverpool, T. L. Oliver,

surveyor's office, Conway, and J. W. Turner, borough
engineer's office, Southend-on-Sea, have been elected

associate-members of the Institution of Civil Engi-
neers

Mr. Walter Emden. the well-known architect, has
died, we regret to state, in a London nursing home
at the age of sixty-six. Mr. Emden had held office

as Mayor of Westminster, and was three times Mayor
of Dover. He was engaged on a numl3er of important
works in London, including the Thames Embankment.
He was a past -president of the Society of Architects,

and retired from practice in 1806.

Messrs. R. Battersly, deiiuty town cierk. Bury,
Harry Boulton, deputy town clerk, Huddersfield, A. E.

Lauder, assistant town clerk, Richmond (Surrey), T. A.

Curton, deputy town clerk, St. Helens (Lanes), and
H. G. Westley, assistant town clerk, Southwark, S.E..

are the selected candidates—from among seventy-

seven applicants—for tlie vacant position of clerk to

the Sutton, Surrey, L^rban District Council, and have
been invited to appear before that authority on
Monday next. A salary of £400, increasing to .£500. a

year is attached to the post.

"Onoto" Diaries Messrs. Thomas De La Rue &
Co., Limited, are again early in the field with their

1914 " Onoto " diaries, oi which perhaps the most
extraordinary feature is that, though each year

seems to bring them as near to perfection as possible,

the latest forms still manage to incorporate some
artistic or practical development. This is notable
in the 1914 diaries, which are particularly ingenious

in arrangement, attractive in appearance, and very

pleasant to handle. We know of no other diary so

easy for reference, it being provided with an index
for the months and, in addition, with an alphabetical

index with ruled pages for the recording of addresses,

telephone numbers, and the like. The "Onoto"
diary is made in three sizes, with a full week to each

opening, and in one size with a whole page for every

day of the week. The prices range from 6d. to

17s. 6d.. and each copy includes an insurance coupon

for £1,000.
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SEWERAGE AND SEWAGE DISPOSAL IN THE

UNITED STATES.

NOTES FROM OUR CONTEMPORARIES.

A recent issue of the Canadian Engineer contained

full details of the regulations which have been issued

by the Board of Health of the SUte of New Jersey

for the desisn of seweraire systems. Among these it

is stated that the following gradients for sewers flow-

ing half-full are suggested as minimum grades for

ordinary use, as with careful construction a theoretical

velocity of approximately 2 ft. per second can be

obtained.

S-iu. pipe 1 ill "-^'J

10-iu. pipe 1 in ^a
12-in. pipe 1 m 454

15-in. pipe 1 in 62j

18-in. pipe 1 in 83.3

20-in. pipe 1 in 1,000

34-in. pipe 1 inl,250

In another issue of the same journal appear the

following comments of Mr. George A. Johnson, con-

.sulting engineer of New York City, in connection with

the conservation of the shellfish industry, which has

been under the consideration of a committee of the

American Public Health Association:—
He outlines the reversal of conditions since the day

when the aborigines made free use of shellfish as food.

Since that time huge sewer outfalls in the neighbour-

hood of shellfish grounds have greatly altered public

opinion on the advisability of their use as a fish. The
shellfish industry has grown until the value of the

total annual output of nearly 40,000,000 bushels

amounts to approximately $20,000,000. Where shellfish

formerly grew in a naturally pure state, the grounds

are more or less subjected to currents of contaminated
water.
Another point touched upon is the certainty of

epidemics of typhoid fever and other disorders as a

residt of the use of polluted oysters for food.

It is a problem how shellfish grounds may be pro-

tected from contamination from this source. The best

grounds are found in the mouths of rivers and bays
near the ocean, which is unfortunate, as such waters

are usually subjected to pollution by the sewage of

cities and towns located directly on or contributory to

them. The report goes on to state that although shell-

fish in constantly changing, unpolluted water will

become purified in from one to two weeks, this depart-

ment of oyster purification has not been receiving

adequate attention, although deserving of exhaustive

study.
Another point is that shellfish will continue to be

used as food, and that, " except in special well-adapted

cases, it is impossible, on financial and other grounds,
to conserve absolutely the purity of shellfish by sewage
treatment. Complete treatment of the sewage entering

waters which flow over shellfish layings will improve
existing conditions, and in special cases almost, if,

indeed, not entirely, remove the existing danger ; but
to be thoroughly effective a condition is required

which is seldom, if ever, found at sewage treatment
works to-day. There would be required not only ex-

treme conscientiousness in the operation of the sewage
treatment works, paralleling the vigilance with which
good water filtration works are watched, but also inter-

state co-operation, the whole order of affairs being
supervised liy a supreme authority vested by law with
power to approve or condemn.
" The conservation of the shellfish industry is a diffi-

cult probleui, made so by the fact that common law
rights of sewage disposal into the sea and its estuaries

have been and are being extensively utilised. To set

these conditions back a century solely for the sake of

I'onserving the oyster industry, where no other offence

is created, is a matter which, if pressed, will engage
active sanitary, financial and legal minds for many
years to come."

NEW York's problem of sewage disposal.

The pollution of New York harbour by the sewage
from the metropolitan district has been gradually in-

creasing, and it is recognised that steps must soon be
taken to correct the conditions. In 1906 the New York
State Legislature passed a Bill requiring the City of

New York to appoint the Metropolitan Sewerage Com-
mission to study the pollution of the harbour and
devise a proper method of correcting the conditions.

The magnitude of the work of this commission may
be realised when it is understood that the area studied

is some 700 square miles, with a present population

of about 6,000,000, and a future population of about
twice this figure. Within the metropolitan district

there are over 100 cities and towns, and the sewage
produced is about 765,000,000 gallons per twenty-four

hours. It is assumed that within thirty years the

daily volume of sewage flow will be increased to 1,500

million gallons. Of course, the volume of water in the

harbour will not increase to furnish available dilu-

tion, and unless proper provision is made for treat-

ment of the sewage, a general intense pollution of the

harbour is inevitable. The scope of the work of the

Metropolitan Sewerage Commission includes a study
of the facts and the formulation of a remedy for the

existing and future conditions. As the work has pro-

gressed, it has been found that the problem is of much
greater magnitude than was at first anticipated, and
several years' further study may be required before a

final decision is reached.

UTILISATION OP SEWAGE SLUDGE : FRESH SLUDGE V.

DECOMPOSED SLUDGE.

From an interesting article upon the above subject
by Messrs. Hermann Bach and Leslie C. Frank, of the

Kmscher Drainage Board, Germany, which appeared
in the Enrfineerimj Ilexord of September 20th last:—

" It is not claimed that all of the possible depart-

ments of sludge utilisation have been considered, but
it is believed that the examples quoted will illustrate

the general truth that, within certain limits, the ques-
tion of sludge utilisation does not depend so much
upon the quantities of valuable elements contained as

>ipon the amount of moisture and the physical
character of the sludge."

THE £110 COTTAGE.

ARCHITECT FINED FOR HIS EFFORT AT ENLIGHTENMENT.

At Chelmsford Petty Sessions on Friday, the Daily
News reports, Mr. Arnold Mitchell, the well-kno^vu
architect, of Hanover-square, was fined 20s. and costs

for a breach of the Chelmsford Rural District Coim-
cil's by-laws. The specific offence alleged was erect-

ing a cottage without first depositing plans for the
council's approval. Mr. Mitchell built a cottage cost-

ing £110 inclusive, as a model, and to show what can
1)6 done towards solving the housing problem in rural

England. The dwelling stands on enclosed land at

his residence near Chelmsford.
Mr. Naldrett, barrister, representing the rural coun-

cil, said when attention was called to the fact that he
liad not deposited plans, Mr. Mitchell said he in-

tended calling the cottage an aviary. According to

the by-laws an aviary was an exempted building.
Mr. J. Dewhirst, the council's surveyor, said when

he asked why fireplaces and chimneys were required
in an aviary Mr. Mitchell replied he should want
somewhere to cook the food for the birds. (Laughter.)
Mr. Mitchell, giving evidence, said the only cottage

liis gardener could get in Chelmsford was rented at

8s. 4d. weekly, and his desire was to demonstrate that
a cottage could be built to let at half-a-crown if there
were not restrictive by-laws. He had built a large

number of cottages at from £100 to £110. From the
outset he stated he was not building this particular
cottage for habitation.

Town Planning in Canada.—The London corres-

pondent of the Liverpool Post understands that at the
request of the Canadian Government the Local
Govei-muent Board are sending out two of their

officers to advise and assist various Canadian cities in

the matter of town planning. He says :
" The

Dominion Government is anxious that its cities and
towns, and especially those in the North-West, should
be laid out on scientific principles. Indeed, the
whole subject of town planning and garden cities

excites the deepest interest among the Canadian
people. Happily, most of the great towns in the
North-West are comparatively new, and others are

just beginning to exist. In these cases the scientific

planner of cities has a freedom of treatment which
cannot be found in the cities of the Old World. The
Canadian authorities, both federal and iirovincial, are

determined that the Canadian town shall be built on
the soundest and most scientific principles, and hence
the request that has been made to the Local Govern-

ment Board for the aid of experts. Ottawa, the

capital of the Dominion, which is not a veiy old

city, has in view a comprehensive scheme of town
planning."



872 THE SURVEYOR AND MUNICIPAL December 5, 1913.

SOME REGENT PUBLICATIONS.'

DuAiNAciE AND riAXiiATioN. By E. H. Blake, f.s.i..

&c. Price 10s. nett. London: B. T. Batslord.

It. lias be«n the author'.s endeavour in this book to

;,'ive a iJiactical and as comprehensive a treatment

of :ill Ihe hranches of the subject as is possible

within the comiiass of a text-book of reasonable size

and price. The suliject has l)een dealt with sy.ste-

luatieally, treating it in the following order. Firstly,

the environment of the Ijuilding, then the i)lanning

and construction of the building, prevention of damp-

ness, followed by chapters on ventilation, lighting

and warnung. The question of water supply i«i then

treated, one chajiter starting from the sources of

>U|jply and finishing at the mains in the streets,

.uui anuther dealing with the details of the layintr

on of hot and cold services to buildings. The water

being laid on to the various sanitary fittings, these

are next dealt with, together with their outlets and
waste-i)ipes. Then follow chai)ters covering the

drainage of varinus kinds of liuildings with examples

of drainage plans and sections. As the drains lead

to the sewers, tlie subject of sewerage is next given

attention, followed by a comprehensive section on

sewage disposal as affecting t)oth large and small

communities. The importance of a knowledge of the

materials used in sanitary work is not overlooked,

and a chapter is devoted to it; similarly with sani-

tary surveys and report.s, examples being given. A
further chapter deals briefly with refuse disposal,

cleansing streets, disinfection, and smoke abatement,

and the work is completed by a comprehensive

chapter on the law affecting the most important

branches of sanitation, and incidentally dealing with

no less than thirty-five legal decisions.

It will be seen from this summary of the contents

that Mr. Blake's work is one which covers the whole

held of drainage and sanitatdon. The long expe-

rience of the author, both as practitioner and teacher,

eminently qualifies him for the task of writing such

a book. To the student it will yirove invaluable,

while the engineer will find in it much that will be

useful in practice. In a work of such general excel-

lence it may apiiear rather captious to point to one

ob.scurity which has lieen allowed to creep in ;
and

we only refer to it so that it may be corrected in

future editions. It is slated on p. -169 that the

Public Health Act, 1875, is a general Act in force

inn/wJin-f without being adopted. The student

reading this statement might not remember that

much of the Act is not in force in rural districts,

unless applied by an order of the Local Government
Board.
The whole of the 379 illustrations have been spe-

cially drawn for the book, and are altogether satis-

factory. We cordially recommend Mr. Blake's work
to students and to the ijrofession.

' Report on Coal and Power Investigation," for

the Board of Highway Commissioners, Sas-

katchewan. By R. O. Wynne Roberts, m.inst.c.e.

This is an elaborate report dealing with the prac-

ticability of i)roducing power at coal centres in

Saskatchewan and distributing it throughout the

province. It deals very fully with all the possibili-

ties, and particularly with the deposits of lignite. In
the conclusions it is stated that both the generation
of electrical power at coal centres and the manu-
facture of lignite gas on the coalfields are practicable

and commercial possibilities, and that these nietliods

would be cheaper than taking the fuel t-o individual

l)ower stations or gasworks. It is recommended that
further investigations should be made to ascertain

the most satisfactory method of using lignite for

generating power and manufacturing gases.

" Waterworks Directory and Statistics." Price
Ills. 6d. nett. London: Hazell, Watson & Viney.
Limited.

The thirtieth issue of this valuable compendium,
revised to June last, has recently been ]Ail)lished,

and every effort has been made to give tlie fullest,

latest and most trustworthy information obtainable.
It includes an index of officials and a list of asso-
ciations, and should be invaluable for reference to
waterworks engineers and others who have any con-
nection whatever with tliis branch of engineering.

• Any of the publications reviewed, or referred to as
received, will be forwarded by the St. Bride's Press, Limited,
on receipt of published price, plus postage in the case of
nett books

The Gasworks Directorv and Staiistics for 1913-14.

Price 10s. 6d. nett. London: Hazell, Watson &
Viney, Limited.

This is the thirty-sixth annual issue of the " Ga.<-

works Directory," and although in form it is the same
as its predeces.«ors, the whole of the matter has been
thoroughly revised, and the information in regard to

each undertaking is, if possible, more exhaustive than
ever. The main part of the volume is devoted to

gasworks in England and Wales, while following sec-

tions give information in regard to undertakings in

Scotland, Ireland and foieign countries and colonies

respectively. The information is financial, statistical

and administrative, and the volume is indisjiensable

as a book of reference for officials and others in-

terested in the gas industry.

SwiTCHOEAH AND THE CoNTROI, OF ElECIRIC LiGUT
AND Power Circuits. By A. G. Collis, a..m.i.e.e.

Price Is. nett. London: Constable & Co., Limited.

This volume forms one of Messrs. Constable's ex-

cellent series of electrical installation manuals. It

deals in elementary terms with the results of the

.luthor's practical experience. Mathematical treat-

ment of the subject has been avoided, and the matter

is presented in a readable form sci as to be attractive

to the beginner. .\t the same time, a good deal of

information which will be of use to the engineer-in-

charge will be found in the book. The high standard

and practical character of the series are well niain-

lained.

SEWAGE DISPOSAL.

OYSTER MERCHANTS' DEPUTATION.

Danger arising fnuii the discharge of sewa.t;e was
hrought forward hy a deputation which waited iqjon

the Board of Agriculture and Fisheries last week from
the Oyster ^lerchanls' and Planters' Association.

Sir Edward Busk, Mr. Walter Kemp, chairman of

the association, and other members pointed out the
danger to the public by the discharge of crude sewage
and other effluents at .seaside resorts and in the
estuaries, and einidiasi.sed the necessity, in the in-

terest of public health and of the fisheries, of imme-
diately taking action to carry out the recommenda-
tions of the Royal Commission on Sewage Disposal.

Special reference was made to the work of the Fish-
mongers' Company in ensuring that only oysters from
[Hire sources were placed on the market, and it was
urged that the company should he associated with any
control of the shellfish layings.

Mr. Henry G. IMaurice. who received the deputa-
tion, stated that the Board of Agriculture and
Fisheries were fully alive to the necessity of doing
everything in their power to bring about improved
rcuiditions, and were taking advantage of every oppor-
tunity to that end.

The Future of Oil Fuel.—Sir Boverton Redwood,
D.sc, will take this as the subject of his presidential

address to the members of the Junior Institution
of Engineers this (Friday) evening. Sir A. Trevor
Daw-son, r.n.. m.inst.c.e., will preside over the
meeting, which will open at 8 o'clock, at the Insti-

tution of Electrical Engineers.

ASSOCIATION OF MANAGERS OF SEWAGE
DISPOSAL WORKS.

The twelfth annual conference of sewage works
managers will be held in the York Room of the
Holborn Restaurant, London, on Thursday, December
11th. at o p.m., when the foUow-ing papers will be
presented:—

Fifty Years' Personal Experience of Sewage Dis-
jiosal." by Prof. A. Bostock Hill, ii.sc, m.d., d.ph.,
county medical officer of health for Warwickshire
(president).

"The Non-Bacterial Population of the Bacteria
Bed. " by Mr. James Crabtree, b.sc, a. i.e.

"The Desirability of Fuller Recognition of the
Sewage Works jSIanager," by Mr. John Custance
(.member).

The twelfth annual dinner will be held in the Royal
Venetian Chamber of the Holborn Restaurant.

Tickets, progranuues, &c.. can be obtained on appli-

cation to the hon. secretary. Mi. t.'has. H. 15all,

Cliorlton-cum-Hardy, Manchester.
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INSTITUTION OF MUNICIPAL ANO COUNTY

ENGINEERS.

/'<T.«li/^Hr—Mr. J. \y. COCKRILL, M.INST.C.E., A.R.T.B.A.,

Roroiigh Surveyor, Great Yarmoutli.

METROPOLITAN DISTRICT.

A lueetiiig of the member.^ of tlie Metrojjolitaii

District will l)e lielil :it the offices of the institu-

lioii lu-day (Friday) at 7..'Hn p. in., wlieii a papiT
by Mr. Sydney G. Turner, assoc.m.inrt.o.k., Bar-
rister-at-La\v, entitled "Some Recent Legal Decisions
of fiiterest to Municipal I>;n>iineers," will he read.

SOUTH-WESTERN DISTRICT.

.\ South-Western Di.itriet meeting is to he held ;it.

the Idwri hair. I'aittiiti.n. on Satnrdav, J)eepndier
l.-ith.

PilOORAMME.
liM"> p.m.— Meet at the town hnll. Paif.'nliin.

Busines.s—To confirm ihe minnle- ni ihe

last meeting.
To receive coninnmications.
To receive a letter from the chairoian.

Mr. 11. T. Chapinan, resigiiinu the chair-

nian,ship. on his impending depaituie lio

Kent.
To appoint a successor to Mr. ('ha|.iiiaii

as chairman, jno tern.

To con.?.id«r the following notice id'

motion in the name of Mr. C Uwen-Baine> :

' That this meeting of the Municipal and
County Engineers request the co\incil id

the institution to take a jioll hy post-card
id' all mendiers. as.sociate members and
students of the institution, a.-^king theni
definitely whether they are in favour of

retaining ihe old voliune or not, and thai
a copy of this resolution he sent to the
council and different district committees."
To elect an Executive Comnnttee oi

twelve mendw-'rs for the district lor th;-

ensuing yeai-, in the following proimrtions :

Cornwall, 2; Devon, 4; Somerset, 4; and
Dorset, 2.

To receive a paper by Mr. C Oweii-
Balnes, on the " Mining of Stones and
Materials 'used in Hoad Making"; di.~cu;-

sion

.

3. IT) ]).ni.—Mrs. C. Owen-Baines has kindly invited

the menibers to tea. There will be no
interval for Innch.

The meeting l>eing an important oiie, and the fad
that, it is tlie last at which the present chairman
will preside, meMd)ors are requested to make a special

effort to attend.

D. Edwards, H. T. Cn.M-MAN,
//»«. DUlrirt Srrntiin/. J>l-.lrh-l ( 'luiifmaii

.

Taunton. Wells.

EASTERN DISTRICT.

An Eastern District meeting is to be held at the
offices of the institution. 92 'Victoria-street, West-
minster, on Saturday. December 13th.

Programme.
3 p.m.—^Meeting of the Eastern District lOxecntive

Connuittee at the offices of the in.-titntion.

92 Victoria-street, S.W.
-l.K p.m.—Meeting of the members of the Eastern

District at the offices of the institution,

92 Victoria-street, S.'W.

A paper by Mr. W. H. Prescott,
M.INST.C.E., to l)e read and di.scus.-ed on
" The Advantages of Mutual Defence."

In order that tlie necessary arrangements may be
made, mendiers must give notice not later than
Decend)er 6th of their intention to be present.

.1. A. Webb, H. T. W^akelam,
Hun. Difhirt Serrvlari/. Dh/rUl Ohairmaii.

Hendon. Middlesex.

SCOTTISH DISTRICT.

A meeting of the Scottish District of the Institution
is to be held on Saturday, Decendjer loth, at Edin-
burgh.

NORTH-WESTERN DISTRICT.

A meeting of tlie institution is to be held in the

North-Western District at Manchester on February
20th and 21st.

Thomas Cole,
92 Victoria-street, S.W. Secretary.

INSTITUTION OF WATER ENGINEERS.

WINTER GENERAL MEETING.
The eight, •eidh winter general meeting (heiiig the

third statutory annual general meeting of the insti-

tution) will be held at the apartments of the Geo-
logical Society, Burlington Hou.se, W., on Saturday.
December 13th. Proceedings will I'ommenoe at
111 a.n).

The following pai)ers have hfien pnmiiseil for mmiI-
ing and discussion :-

(1) "Compulsory Returns by Water Cndertakin;;s,"
hy .lolin Chi.shohn.

(2) "The Portland Urban District Council Water-
works (De.scription of Friar Waddon Borehole
Scheme)." by R. Stevenson Henshaw.

(3) "The Solubility of Carbonate of Lime, and its

Bearing upon Certain Proces.ses for the Treatment of
Water Supplies," by William T. Burge.'^s, f.i.c.

(4) " The Treatment of PlumbiwSolvent Water by
-Means of Mechanical Filters," by Frederic .lohn
Dixon, ASSOC.M.INST.C.E.

Advance copies of these papers will, it is hoped, bo
available for the use of tho.se wishing to take part in
the discussions, and early ajjplication should be made
hy tlio.se intending to he present at Ihe meeting, to
whom alone tliev can he sent.

INSTITUTE OF SANITARY ENGINEERS.

The p.vsidcnt-elect. Mi. John I). Watson,
M.INST.C.E., chief engineer to the Birmingham, Tame
atid Rea District Drainage Board, will deliver his
inaULCural address lo the inembeis on Wednesday,
.laiiuai-y 7th.

A Book on Roads—Messrs. Chapman A; Hall have
issued a .second edition of "A Treatise on Roads and
Pavements," hy I. O. Baker (i)rice 21s. nett). We
understand the earlier edition has been revised, Ijut
ale iiiiabli. to Ljive details as we have not been
hivoiiied \t\ the puhlishers with a copy for review.

APPOINTMENTS VACANT.
OFflCIAI, AND SIMILAE ADVEKIISBMENTS KECEITED DP TO 4.30 P.M.

ON THURSDAYS WILL BE INSERTED IN THE FOLLOWING DAY'S ISSUE,
but those Tcsi^onsihle for their despatch are recommended
to arrange tliat they shall reach The Surveyor office iy noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. .Such advertisements may, in cases of emergencu
onlu. he telephoned (City No. l0/,6) subject to later con-
firmation hv letter.

ASSISTANT SURVEYOR.—December Cth.—Earby
L'rban District Council. £G5 per annum.—Mr. Jas.
E. .\ldersley, engineer and surveyor.

INSPECTOR OF NUISANCES.—December 8lh.—
Broadstairs Urban District Council. .C1.')0—£180 per
aiiiiuin.—Mr. L. A. Skinner, clerk.

ARCHITECTURAL ASSISTANT.—December 9th.

—Corporation of Coventry. 50s. to GOs. per week.

—

^fv. J. E. Swindlehurst, city engineer and surveyor.

SURVEYOR AND INSPECTOR.—December 9th.—
Bainpton Urban District Council. £100 per annum.

—

Mr. E. P. Row, clerk.

CLERK OF W^ORKS.—December 10th.—Neath
liural District Council. .£2 10s. per week.—Messrs.
Cutlibertson & Powell, clerks.

.lUNIOR ASSISTANT.—December 10th.—Borough
of Stoke-ou-Trent (borough^ surveyor's office). £6.5

—

C'O.j.—Mr. A. Burton, borough surveyor.

SEW^\GE FARM ATTEND.\NT.—December 11th.

—Blaby Kural District Council. 30s. per week.

—

Mr. B. A. Shires, 1 Friar-lane, Leicester.

TEMPORARY JUNIOR ENGINEERING ASSIST-
ANT.—December 12th.—Fincliley Urban District

Council. £G5 Jier annum.—Mr. C. J. Jenkin,
surveyor.

SURVEYOR AND INSPECTOR.—December 12tli.

—Cerne Rural Distxict Council. £110 per annum.

—

Mr. Alfred E. A. Cole, clerk.

COUNTY ARCHITECT.—December 13th.—Essex
County Council. £800—£1,000 per aimum.—Mr.
John H. Goold. clerk, Shire Hall, Chelmsford.

COUNTY SURVEYOR.—December 13th.—Somerset
County Council. £5.50—£800.—Mr. G. I. Simey,
clerk, Weston-super-Mare.

DRAUGHTSBIAN. — December 15th. — Electric

Supply Department, Birmingham Corporation.
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£130—£160 per annum.—Secretary, Electric Supply
Dfjjartment.

TEMPORARY ENGINEERING ASSISTANT.—
December loth.—Hendon Urban District Council.

£180 per annum.—Chairman of the Council.

EXGINEERING IXSPECTOR.—December loth.—
Tiie Road Board. £250 per annum.—Secretary of the
Road Board, Queen Anne's Chambers, Westminster,
S.W.

DIVISION.\L SURVEYOR. -December loth.—
East Suffolk County Council. £150—£170 per
annum.—Jlr. W. Jervis, county road surveyor, County
Hall, Ipswich.

ARCHITECTURAL AND ENGINEERING ASSIST-
ANT.—December 15th.—Cornwall County Council.
£130—£150.—Albert E. Brookes, county surveyor.

ASSISTANT INSPECTOR OF NUISANCES.—
December 16th.—East "Westmorland Rural District
Council. £70 per annum.—JNIr. ^y. Hewitson, clei-k,

Shirehall, Appleby.

ASSISTANT SURVEYOR FOR TOWN PLAN-
NING.—December 16th.—Fife County Council.

—

j\Ir. Geo. Donaldson, surveyor, Hunter - street,

Kirkcaldy.

SUB-INSPECTOR OF NUISANCES. — December
19th.—Bradford Town Council. £90 per annum.

—

JNIr. F. Stevens, town clerk.

CLERK OF WORKS. — December 20th. —Can-
terbury Borough Asylum. £3 3s. per week.—Town
Clerk, Canterbury.

ASSISTANT ENGINEER.—Public Works Depart-
ment, Federated Malay States. £360—£480.—Messrs.
Gregory, Eyles & Waring, 12 Dean's-yard, West-
minster, S.W. Quote M/6, 294 on letter of appli-
cation.

MUNICIPAL COMPETITIONS OPEN.

Official and siuilar advertisements received dp to 4.30 p.m.
on thursdays will «e inserted in the following day's issue,
but those responsible Jor their despatch are recommended
to arrange that they shall reach The Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. 101,6) subject to later con-
firmation by letter.

(COVENTRY.—February 1st.—Sketch plans for a

technical institute, for the corporation.—Education
Offices. 44 Bayley-lane.

BELFAST.—March 20th.—Designs for an art
gallery and museum, for the corporation.—Mr. R.
.Meyer, town clerk.

NEWPORT PAGNELL.—No date.—Plans and speci-

tication.s for working-clas.s cottages, for the rural
district council. Award of ten guineas.—Mr. C. W.
Powell, clerk.

DURHAM.—(No date.)—Plans for a residential
school for defective children, for the county council.

—

Education Committee, Shire Hall. Durham.
BATH.—(No date.)—Designs for a secondary school,

for the corporation.—Jlr. F. D. AVardle, town clerk.

BRIGHTON.—(No date).—Designs for a clock tower
in Queen's Park, at a cost, including the clock, not
exceeding £1,000, for the coi-poration.—Mr. H. Talbot,
town clerk.

MUNICIPAL CONTRACTS OPEN.
Official and similar advertisements received dp to 4.80 p.m.

on thursdays will be inserted in the following day's issue,
but those responsible for their despatch are recommended
to arrange that they shall reach The Surveyor office by noon
on WEDNESDAYS to ensure t/ieir inclusion in the weekly list of
summaries Such advertisements may, in cases of emergency
only, be telephoned (City No. 101,6) subject to later con-
firmation by letter.

Buildings.

HARROGATE. — December 6th—22nd. — For the
erection of a school, for the corporation.—Mr. C. H.
Channon, architect. Market-street, Malton.

CORNWALL.—December 6th.—For the extension
of a school, for the Education Committee.—Mr. S.
Hill, architect, Green-lane, Redruth.

CHERTSEY.—December Sth.—For the erection of
sbiteen artisans' dwellings, for the rural district
council.—Mr. H. E. Paine, clerk.

GREENOCK.—December 8th.—For the erection of
an electric sub-station, for the corporation.—Mr. J. A.
Robertson, burgh electrical engineer.

BARNES.—December 8th.—For the erection of
buildings for slab-making plant, for the urban district
council.—Mr. G. B. Tomes, surveyor.

BATH.—December 8th.— For the erection of two
cottages, for the corporation.-Mr. W. H. Radford,
.Vlbion Chambers, King-street, Nottingham.

ESSEX.—December 8th—20th.—Fur the erection of

a school, for the Education Committee.—Mr. F.
Whitmore, 73 Duke-street, Chelmsford.

ABERDEEN.—December 9th.—For excavation and
concrete work of steel buildings, for the corporation.
—Mr. Cecil H. Roberts, water engineer. Union-street.

WEMBLEY.—December 9tli.—For the erection of

a bandstand, for the urban district council.—Mr. C.
K. W. Chapman, engineer and surveyor.

CHESTER,—December 9th.—For the erection of

a tuberculosis i>avilioii, for the corporation.—City
Surveyor.

DURH.^M.-December 9th.—For the erection of a

s«:hool, for the Education Department.—Mr. W.
Rushworth, Shire Hall, Durham.

SOUTH BANK-IN-NORMANBY.—December 10th.

—For additions and alterations to stables, for the
urban district council.—Mr. C. W. CockersoU,
surveyor.

SOUTHAMPTON.—December llth.—For the erec-

tion of four cottages and repairs to buildings, for

the corporation.—XVaterworks Engineer, 33 and 3o
French-street.

TENTERDEN.—December 13th.—For the erection

of two cottages, for the corpoi'ation.—Mr. AV. L. C.

Turner, borough surveyor.

DARTFOKD.—December 13th.—For the erection of

a public library, for the urban district council.

—

The Surveyor.

WATFORD.—December loth.—For the erection of

pavilion and conveniences, for the urban district

councU.—Mr. D. Waterhouse, engineer.

NEWCASTLE-ON-TYNE.—December loth.—For the
erection of a transit shed, for the corporation.—City
Engineer.

BLAENAVON.—December 16th.—For the enlarge-
ment of reservoir, construction of storage reservoir and
sand filters, fencing, laying intercepting drains, and
providing motors, valves, fittings, and appliances, for

the urban district council.—Mi;. E. W. Edwards,
surveyor.

WAREHAM AND PURBECK.—December 16th.—
For the erection of twelve cottages, for the rural
district council.—Mr. AA'. AA'atts Fookes, North-street,
AA'areham, Dorset.

AVOOD GREEN.—December 17th.—For alterations
and additions to a school, for the Education
Autliority.—Engineer and Surveyor.

KANTURK.—December 17th.—For erecting pump
nil well, building a wall, and rejiairiug cottage, for

the rural district council.^Mr. T. Guiney, clerk.

MONMOUTHSHIRE.—December 17th.—For addi-

tions to countj' asylum, for the county council.—Mr.
E. A. Johnson, architect, Abergavenny.

CUMBERLAND.—December 17th.—For the erection
of a court house at Silloth, for the county council.

—

Mr. G. D. Oliver, county architect, Carlisle.

SALE.—December 22nd.—For the erection of

public offices and a parish room, for the urban district

council.—Mr. C. T. Adshead, architect, 4 St. Ann's-
s<]uare, Manchester.

OLDHAM.—December 23i-d.—For the construction
of a filter house, power and battery houses, chemical
house, washwater house, sludge tank, and reservoir,
for the corporation,—Mr. Chas. J. Batley, engineer.
Piethorne, New Hey.

SHAFTESBURY. —December 29th. —For works
required in the construction of a system of water
supply for the parish of Gillingham, including the
supplying and laying of 17^ miles of 9-in., 5-in., 4-in.,

3-in., and 2- in. iron mains, and the construction of

a service reservoir, for the rural district council.

—

Messrs. A. P. J. Cotterell & Carr, 17 Old Queen's-
street, AA'estminster, and 28 Baldwyn-street, Bristol.

EAST RIDING.—December .30th.—For the erection
of clerk and steward's house, six cottages, and other
buildings at the Beverlev asylum, for the countv
council.—JMr. H. T. Tate," County Hall, Beverley.

'

EAST SUSSEX.-—January 1st.—For repairs and
alterations to Monk Bretton bridge, Rye, and the
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reoonstraction in feiro-concrete of the bridge decking,
for the connry council.—Mr. F. J. Wood, conntv
surveyor.

CROMPTOX.—January lOth.—Schemes and tenders
for refuse destructor and steam disinfector, for the
urban district council.—Mr. F. F. Ganside. clerk and
surveyor. Town Hall. Shaw, near Oldham.

Iron and StseL
WEYMOUTH.—Deivmber S^h.—For providing and

laying 3-in. cast-iron water main, for the rural
district council.—Mr. H. .\. Huitable. clerk.

MONTGOMERYSHIRE.—December Sth.—For pro-
viding a water supply to a school, for the Education
Authority.—The Clerk. County Education Offices.

Newport.

HASrrXGS.—Decenil>er 9th. — For the supply oi
east-iron socket pipes and irregulars, for the cor-
poration.—Mr. P. H. Palmer, borough engineer.

BIRKENHEAD.-Brxvmber 22nd.—For the con-
struction of a pipe line, including a tunnel under the
estuary of the Dee. for the corporation.—Sir
-Alexander Binnie. Son. & Deacon. St. Stephen's
House. Victoria-embankment. London. S.W.

Roads.
LFEIDS.—December Sth.—For works of paving and

flagging, for the cor|H>ration.—Highways Office. 155
Kirkstall-road. Leed<.

WAKEFIELD. — December Sth. — For executing
private street works, for the corporation.—Mr. J. P.
Wakeford, city surveyor.

DUXDALK.—December Sth.—^For the supply of

5,000 tons of large and small stones, for the Harbour
Commissioners. — Mr. P. J. Williams, harbour
engineer.

ROMFORD—Deoeiul^r 6th. — For the supply oi

be.st blue Guernsey granite, for the rural district
council.—Mr. G. Lapwood. highway surveyor.

LANCASHIRE-December J^h.—For the supply of

tarred slag or tarred granite macadam, for the county
council.—Mr. W. H. Schofield, county surveyor.
County Offices. Preston.

BLANDFORD.—December 9th.—For the supply of
100 yds. of picked flint, or 100 tons of 2-in. broken
road stone, for the corporation.—Mr. C. W. Symes,
town clerk.

CAMBRIDGE.—Dex-ember 9th,—For the supply of

broken granite, syenite, and basalt, for the urban
district council.—Borough Surveyor.

ST. MELLONS.—December 9th.—For road widen-
ing and building a store room, for the rural district

council.—Mr. A. H. Rees, clerk. Union Offices,

Newport. Mon.

MALDENS AND COOMBE.—December 9th.—For
making up a certain street, and paving footpaths with
artificial stone slabs, for the arban district council.

—

Mr. R. H. Jeffes. engineer and surveyor.

BELFAST.—DeceralH-r 10th.—For the supply of

2oO tons of setts, for the Belfast Harbour Com-
missioners.—Mr. W. R. Kelly, harbour engineer.

ROCHD.A.LE.—December 10th.—For making good i

certain street, for the corporation.—Borough Surveyor.

KENT.—December 10th.—For the supply of 70.000

tons of broken road stone, such as Rhenish basalt.

Guernsey. Jersey, or Aldemey granites. Clee Hill

basalt, Leicestersliire granites, Penlee. St. Keverne. or
Cornish granites. Northumberland whinstone. Pen-
maenmawr or other North Wales granites, quartzite,

Norway granite. Quenast or le&sines. or any other
equally durable material, for the county council.

—

Mr. W. B. Prosser. clerk. Sessions House, Maidstone-

DERBYSHIRE.—December 11th.—For the supply

of granite, basalt, slag, limestone, tarred macadam,
and tarred chippings. for the county council.—Mr.
J. W. Honon. county stirveyor, St. Mary's-gate,

Derby.

PRESTON.—December 12th.—For levelling, paving,

and channelling, for the corporation.—Borough
Surveyor.

HALE.—December 13th.—For making up a road,

for the urban district council.—Mr. T. Blagbum.
surveyor.

BECKENHAM.—December loth.—For making up
|

Sherington-road. and the supply of field fliiits.
j

Croydon gravel, and channelling, and refixing
|

WOlin. ft. of curb, for the urban district council.— i

Mr. John A. Angell, surveyor.

WILTS.—December 15sh.—For the supply of tool.-
for work on 316 miles of main road, for the coimty
council.—Mr. J. George Powell, county surrevor.
Trowbridge.

GOSPORT.—December loth.—For laying com-
pressed asphalt block carriageway paving, for the
urban district council.—Mr. H. Frost, stirveyor.

WILTS.—December Idth.—For the supply of road
metal for one year, for the cotmty council -^Mr. J.
George Powell, county surveyor. Trowbridge.

WILTS.—December 15th.—For steam rolling on 316
miles of main road, for the county council.—Mr. J.
George PoweU. county surveyor, Trowbridge.

GODSTONE.—December 16th.—For the supply of
broken granite, and tar-spraying highways, for" the
rural district council— Mr. Geo. E.

'

Crowter,
engineer and surveyor.

LONG ASHTON—December 16th.—For works of
rvvad improvement, for the rural district council.

—

Mr. A. E. Hicks, clerk Union Offices, Flax Bourton.

WOKINGHAM.—December 17th-—For making up
certain streets, for the corpormtion. — Mr. C. W.
Marks, borough engineer and surveyor.

ROTHERHAM.—December irth.—For making up
a road, for the corporation.—Mr. E. B. Martin,
bi-rough engineer.

CLACTON.—December 17th.—For the supply of
flints, for the urban district conncfl.—^Mr. D. J.
Bowe, surveyor.

STOCKPORT.—December ISth.—For m,Jung up
certain streets, for the corporation. — Mr, J.
Atkinson, borough surveyor.

ELGIN.—December ISth.—For the supply of road
metal, for the county council.—Mr. E. D, Jameson,
county clerk, Elgin,

CAMBRIDGESHIRE.—December 19th.—For the
supply of broken granite, basalt,, slag, and tarred
macadam, for the county council.—Mr." J. E. Black-
wall, county surveyor. 54 Hills-road. Cambridge.

BERKS. — December 20th.—For the supply of

broken road materials, gravel, and sand, for the county
council.—Mr. J. Fred. Hawkins. Shire Hall. Reading.

PONTYPRIDD.—December 22nd.—For the con-
struction of a new highway, for the urban district

council.—Mr. W. E, Lowe, engineer and surveyor.

PONTYPRIDD.—December 22nd-—For works of

kerbing. flawing, and pitching in two streets, for the
urban district council.—Mr. W. E. Lowe, engineer
and surveyor.

SOUTHGATE.—December 22nd.—For the execution
of private street works, for the urban district council.

—Mr. C. G. Lawson. surveyor.

FINCHLEY'.—December 22nd.—For making up
certain streets, for the urban district council.—Mr.
C. J. Jenkin, engineer and surveyor,

GILLINGHAM.—December 23td.—For the supply
of road materials, Ponland cement, lime, requisites

for precipitation works, stoneware pipes, timber,

sewer ironwork, coal. coke, bricks, paints, oils,

varnish, ironmongery, and disinfectant*, for the cor-

poration.—Mr. J. L. Redfern, borough engineer and
surveyor.

SOMERSET. — December 27th. — For surfacing

tarring on main cv>unty roads during the year 1914,

for the county council.—Mr. H. T. Chapman, county
surveyor. Wells.

HAILSHAM.—January 3rd.—For the supply of

granite, stone, flints. be«ch. and cartage, for the

rural district council.—Mr. E. Catt. clerk.

WORTLEY.—iNo date).—For highway improve-

ments, for the rural district council.—Mr. F.

Crawshaw. surveyor. 45 Exchange-street, Sheffield.

TILBURY'.—For the supply of a new steam tractor

and road roller (combined plant), together with

trailer, for the urban district cotmcil.—Mr. S. A.

Hill-Willis, engineer.

Sanitary.

KIRKCALDY.—December 6th.—For the construc-

tion of sewers, for the corporation.—Burgh Surveyor.

HARTSHORNE AST) SEALS.—December 6th.—
For laying glazed-earthenware pipe sewer, and sub-

sidiary works, for the rural district council.—Mr.

N. F.' Speuce. engineer and surveyor. Bath-street,

Ashby-de-la-Zouch.

BEDFORD.—December Sth.—For supplying 100

strong galvanised iron sanitary circular dustbins, for
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the corporation.—Mr. N. GrecnshieUls. borough
engineer and surveyor.

WARSOP.—December 8th.—For relaying ooO yds.
of pipe sewers and other works, for the urban district
council.—JNIr. L. A. Westwick, surveyor.

DUNMOW.—December 8th.—For the construction
of sewerage and sewage disposal works, for the rural
district council.—Messrs, Sands & Walker, engineers,
Milton7chambers, Nottingham.

ROTHERHAM.—December 8th.—For laying aboul
1,130 yds. of 12-in., and o4o yds. of 9-in. stoneware
pipe sewer ; laying 224 yds. of 9-in. stoneware pipe
sewer ; laying 72 yds. of G-in. stoneware pipe sewer.
and laying 330 yds. of 9-in. stoneware jiipe sewer, for
the rural district council.—Mr. B. Hey, engineer.

LONDON.-December 9th.—For the construction of

274 ft. of 12-in. and 9-in. stoneware pipe sewers, for
the county council.—Chief Engineer, County Hall,
Spring-gardens, London, S.W.
BENFIELDSIDE.—December 9th—IGth.—*For con-

structing main outfall sewer and sewage purification
works, for the urban district council.—Messrs. Taylor
it Wallin, Cathedral Buildings, Newcastle-on-Tyne.

LONDON.—December 9th.—For the construction of

stonewai'e pipe sewers and other works, for the counly
council.—Mr. G. AV. Humphreys, chief engineer.

BARNARD CASTLE.—December 9th.—For flush-
ing sewers and cleansing sewage tanks, for the rural
district council.—Mr. T. AV. Bainbridge, clerk.

SHERBORNE.—December 11th.—For the constvuc-
tiou of outfall and intercepting sewers, sewa.g<-

disjjosal works, engine-house, cottage, and olhei
works, for the urban district councO.—Messrs. Dodd
& Dodd, County Chaijibers, Corporation - street,

Birmingham.

PATELEY BRIDGE.—December 11th.—For laying
earthenware pipe sewers, and constructing nianlioles
and sewage disposal works, for the rural district

council.—Messrs. Spinks, Pilling A lii'ilwell, 2ll

Park-row, Leeds.

TOTNES,—December 121 h.—For laying stunewaie
sewers, building manholes, and laying water mains,
for the corporation,—Mr. A. Warren, borough
surveyor.

BURY.—December 12th.—For the construction of

storm-water tanks, screening chambers and humus
tanks, for the rural district councU.—Mr. E. T.

IMoiiand .Johnson, engineer. Bank of England
Chambers, Tib-lane. Jlanchester.

HEXHAM.— December 13th. — Fur laying pipe
sewers, manholes, flushing chambers, and construct-

ing sewage disposal works, for tlie rural district

council.—Mr. C. Franklin JIurphy, Lloyds Bank
Chambers, Jlorpeth.

SEISDON.—December 15th.—For tlie construction
of liouse connections and other appurtenant woiks,
for the rural district council.—Mr. William Fiddian,
engineer, Stourbridge.

SEISDt>N.—December loth.—For the construction
of a 9-in. pipe sewer, about 230 yds. lin. , to be partly

in steel tubes, forming an aqueduct across the river

Stour, partly in cast-iron pipes, and the remainder
in stoneware pipes, for the rural district <ouncil.

—

Mr. William Fiddian, engineer, Stourbridgi'.

TODMORDEN.—December l(3th.—For (he construc-
tion of cast-iron jiipes and fireclay pipe sewers, for

the rural district council.—Messrs. C. H. Marriott,

Son, A- Shaw, Church-street Chambers, Dewsbury.

BRIDLINGTON.—December 16th.—For laying a

12-in. sewer, for the corporation.—Mr. E. R.
Matthews, borough surveyor.

YSTRADGYNLAIS. — December 17th. — For the

construction of a scheme of sewerage and sewage
disposal for the parish of Y'stradg^-nlais Lower, fur the

rural district council. — Mr. Thomas Watkins.
surveyor.

EPPING,—December 17th,—For the cnii;.| luctiun

of sewage disposal works, and laying 1.30tl yds. of

6-in. sewer, 520 yds. of 7-in. sewer, and '^OO yds. of

8-in. sewer, together with manholes and other woiks,

for the rural district council.—Messrs. Toolcy A
Foster, Queen's-road, Buckh\irsl Hill, Essex.

BOGNOR.—December 22nd.—For supplying cast-

iron pipes and appendages, and laying and jointing

the cast-iron outfall and other pipes, construction of

engine-house and tank, and providing and erecting

pumping plant, valves and connections, for the urban
district council.—The Engineer.

STRETFORD.—January 3rd.—For the construction
of a storm sewer and chaimel nearly a mUe long, for
the urban district council, — Mr. Ernest Worrall,
sui'veyor.

SOUTH WESTMORLAND.-^No date.^-For the
construction of 347 yds. of 6-in. sewer, mairlioles, and
(-onnections, for the rural district council.—Mr. A. AV.
M. Cuthries, Stainton House, near Kendal.

Stores.'

DUBLIN.—December 10th.—For the supply of
barrows, brass, brushes, cartage, foreign timber," iron
castings, and other materials, for the Port and Docks
Board,—Mr. N. Proud, secretaiy, AA'estmoreland-
street.

GILLINGHAM.—December 23rd.—For the supply
of road materials, Portland cement, lime, requisites
for precipitation works, stoneware jiipes, and dis-

infectants, for the corporation.—Air. J. L. Redfern,
Ijorough engineer and surveyor.

DEV(.)NPORT.—December 24th.—For the supply
of masons', plasterers", and slaters' materials, sand,
brooms, and ironmongery, for the corporation.

—

Mr.
U. J. Fittall, town clerk."

SLOUGH,—January 3rd.—For the supi)ly of tools,

ironmongery, stoneware pijies, Portland cement, tar
oil, distilled tar, screened shingle, and prepared
tarred granite, for the urban district council.—The
Surveyor.

Miscellaneous.

SWI.NTdN and PKNDLEBURY. -December (ith.

—For the sujiply of pitch, creosote oil, and parafiin
oil, for the urban district council.—Mr. H. Entwistlc
surveyor.

ROTHERHAAI.—December 6tli,—For the carting
from Rotherha.'u Station to Ravenfiekl of about 39 tons
of 3-in. cast-iron water pipes, and laying about
1,820 yds. c>f 3-in. cast-iron water pipes, for the rural

district council,—Mr. B. Hey, engineer.

CHIPPENHAM.—December 10th,—Fur making a
boring at Langley Burrell, and for testing the yield
of water therefrom, for the rural district council.

—

Mr. A. H. Lapham. surveyor.

AlANCHESTER,—December Uth.—For the supply
of fireclaj" goods, for the Gas Committee.—3Ir. T.

Hudson, town clerk.

HAIJFAX, -Noveiiil'cr l.'itii.—For supplying and
li,\'i; g post and rail fencing, for the corporation. -

Mr. Jaiiic.^ Lord, borough engineer.

LEEDS.—December 17tli.—For the su])ply of lir.

clay retorts, firebricks, firebrick lumps, and fireclay,

for the Gas Committee.—Mr. R. E. Fox, town clerk.

PIA'.AIOUTH.—December liJth.- For reniaUing the

liowiirg green on the Hoe. for the corporation.—JMr.

lames Paton, borough engineer and surveyor.

Crc;natoria. The Koyal Institute of Briti.sli Archi-
tects have set. as a final examination for architcetirial

sUiilents. "Design for Mortuary Buildings in Coniicc-

lioii with Cremation." T-i this connection we draw
.iltenlion to the fact that the best text-book on the
subject is "Crematoria in Great Britain and Abroad."
by ,\lbert C. Freeman, published, at 5>. nctt. nt th'-

flices of The SrRVEYOK.

TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.

The Editor invites the (o-operation ol Sukvetob rendera
u'ith a view to malting the information oiven uJidcr this

head as complete and accurate as po&siblc.

' Accepted. t Eecommended for acieptaiice.

I Provisionally accepted.

lUUULINGTON.—For laying a 'J-in, sewer, for the
poration—Mr. E. K. Matthews, borough surveyor:—

Brumby, Kobinson & Son. Hull, £321.

CHORLEA',—For the erection of a school, for the cnr-

poration.—Messrs. Shaw & Vowles. architects, Burnley :

—

J. W, Lee, fhorley. i5,776.-
L. Brindle. Chorle.v.
\V. Livesev A Sons. Blackburn.
.J. AYhittaker & Sons. Blackburn.
Simpson Brothers. Burnley.
G. Cunlifle & Sons. Limited, .\ccrineton.
J. Byrom, Limited. Bury.
Atherton Brothers. Black)ionl.
Mullen & Durkiu, Burnley.
Smith Brothers. Limited. Burnley.
F. W. Porter. Bury.
X. Bywater & Sons. Wigan.
Baxendale Brothers, Chorley.
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DERBYSHIRE.—For widening a main road, for the county
council.—Mr. J. W. Horton. county siirveyor, Derby :

—

Brebner & Co.. Edinburgh
F. Hayes, Liverpool
H. Green, Grindletord
J. 9. Dalton, Hathersage
W. H. Worthington & Co.. Manchester .

6. F. TomlinBon. Derby "

£1.809
1.003
964

DFRHAM.—For making up certain private streets, for the
rural district council.—Mr. G. Gregson. surveyor :

—

J. B. Robson. Newcastle-on-Tyne
R. Oliver, Durham
A. Elcoat, Bearpark
G. A. Reevell. Stockton-oiiTres
H. Meredith. Bearpark
J. Carrick. Durham '

Back
George- George-
street. street.
£573 £220
442 204
40o 204
.)9R IW
391 190

EARBY.—For the construction of sewers and manholes, for
the urban district council.—Mr. J. E. -Mdersley. stirveyor :—

Vr. CowgiU, Earby.

Edinburgh.—For the supply ot cast-lrou pipes, for the
Ediiibureh Water Trustees.—Messrs. J. & A. Leslie &
Reid. Giles-street :—

R. Maclaren ,.t Co.. Limited, Glasgow.

iipplj- of cement to the urban

t Com-
Angel-
eliverv
in the

EDMONTON.—For
district council :-

K. C. Craig, on behalf of the British I'ortland t'eme
pauy. Limited.—38s. bd. per ton delivered at
road Station and Low Level Station: -lOs. 8d. for
at the town hall, sewasre works, or any job
district.

Barratt, West Green-road— 398. and 41s.

L. Constad & Co.—(Medway Standard Brand) 376. and 39b.'

Lawford & Sons, Limited. Camden Town.-38s. and 40s. Id.

(supplied from Wouldham Cement Company).
Voung & Sons, Kin^sland-road.- 38s. and 40s. (Wouldham

Cement Compauy brand).
East Anglian Cement Company —33s. 4il. (their own cement)
,T. Turner & Lisney.—38s. and 40s.

Martin, Earle & Co.—398. and 41s.

J. Sankey & Sons, Limited —38s. 6d. and 40s. Bd.
.1. Byford & Sons, Limited.—38s. 9d. and 40s. 9.1.

J. Knowles & Co.—38s. and 40s. (red cross brand. WouMhaui

T. May. Limited, Wood Green—38s. 6d. and 40s. 6d.

Herbert & Co., Waltharastnw.—388. and 40b. (red cross
brand).

(J. L. Wilson & Co., Limited.— 38s. and 40s. (red cross brand).
Associated Portland Cement Company—38s. lOd. and 10s. lOd.

EVESHAM.- For the \illage water supply

Johnson Brothers, Gloucester
G. Bell & Sons, Manchester
A. Holloway, Wolverhampton
T. Broad, Limited, Malvern
Currall, Lewis & Martin. Birmingh.am
W. Thorpe. Birmingham
Wliittaker. Ellis. Birmingham
Childs & Withers, Worcester
F. Barke & Son, Stoke-on-Trent
Firth & Co., Derby
R. C. Brebner A Co., Edinburgh
.T. Riley. Cheltenham
G. Law. Kidderminster

z Norton .

Company. ChesterfioliI

£'22.519
16.5.S4

16.442
13.291
11.860
14.639
14.082
14,014
13,816
13,663
13,408
13,175
13,148
13.101
12.828

ndIIERTFORnSUIRE—For works of kerbing
Bnshey. for the county council.—Mr. Urbai
county surveyor :

—

G. P. Trentbam, Limited. Birmingham
A. Thompson, North Kinchley _
J. Hampton, Palmers Green •
F. P. Bliss, Bushey
W. Griffiths & Co., Limited, London
W. Halsey & Sons, Edgware
J. Mowlem A Co , Limited. London
Empire Stone Company. Limited. London
A. T. Catley, London
W. Judge & Sons, Watford
H. Farrow. Brixton
E. Free & Sons. Maidenhead
H. Williams. St. Albans
W. Bailey & Sons. Bushey Heath t

T Farley. Sawbridgeworth

7,636
7,481
7,384

HORSELEY-ON-TYNE.-For laying drain pipes, constructing
sewage tank, and other works, for the Parochial
Committee :

—

«'. S. Buuch, Newcastle-on-Tyne £327
W. Kennedy, Jarrow-on-Tyne 273

W. Wilson & Co., Newcastle-oii-Tyue 249
W. Beattie & Sons. Corbridge-on-Tyne 244

I. Lishraau, Horslcy-on-Tyne * 220

MALDON.—For the construction of a concrete reservoir,

engine shed, overhead tanks, and other works, for the
rural district council—Mr. W. Almond, surveyor, Maldoii,
Essex :

—

Reservoir. &c —WiUiams & Co.. Cheltenham.

Oil Engine and Pump.—Tcasdale Brothers

Contract No. 1

£205.
Contract No. 2

Darlington. £72.
Contract No. 3. Overhead Tank.—Newton. Chambers & Co..

Thorncliff. near Sheffield, £273.

MIDDLESBROUGH.—For the erection and completion of a
divisional police station, for the corporation.—Mr. S. E.

Burgess, borough engineer :

—

J. Pearce & Co.. Morecambe £4,800
Vinter & Davison. Middlesbrough 3,585

H. McNaught/^n, Limited, Middlesbrough 3.464

Duchar & Bowers. Middlesbrough 3.428

Wilkinson & Bowman. Middlesbrough 3.325

S. Coates, Limited. Middlesbrough 3,300

Hudson Brothers, Middlesbrough 3,250

Dean Brothers, Middlesbrough 3,236

.T. G. Robson & Sons. Middlesbrough 3.230

W. A. King & Sons, Limited, Middlesbrough 3,108

D. Doughty & Sons, Middlesbrough 3,060

INVERURIE.—For laying 200 lin. yds. of sewer, for the
corporation.-Mr. J. Milne, burgh surveyor :—

J. Laing & Sons. Inverurie. £85.

PEBWORTH.—For the erection of ten cottages, for the
rural district council.—Mr. E. Holloway, surveyor :—

Vincher & Co., Stratford-on-Avon
W.JWhite. Evesham
J. Knox. Eveshau-
Cliff & Co.. Evesham .

.

I. D. Williams. Evesham
Smith & Urnett. Stratford-ou-Avon
Espley & Co., Evesham
6. Field, Birmingham
Cooper & Co., Birmingham
F. H. White, Evesham
Steward & Co., Broadway, Worcester

£2,300
1,765
1,699
1,690
1,658
1,630
1,600
1,5.50

1,487
1,485
1.480

PERSHORE.—lor the erection of sixteen cottages, for the
rural district council. — Messrs. Dicks & Waldron.
architects. Evesham ;

—

W. Roe, Wolverhampton £3,159
W. Jones, Gloucester . 3.156
J. Guest & Son. Stourbridfre 3^080
H. Morgan, Birmingham 3 075
Buggins Brothers, Alcester ) 875
A. Clifl & Co., Evesham
J. Knox, Evesham
W. White, Evesham
F. White, Evesham
T. Williams, Evesham
Espley & Co., Limited, Evesham
(1. Field, Birmingham .

.

Smith & Unitt, Stratford-on-Avon:

2,830
2,830
2,780
2,745
2,740
2,740

2,681

ST. HELENS.—For sewering streets, for the corporation.

—

Mr. A. W. Bradley, borough engineer :

—

R. Heaton & Son, St. Helens.

TOTNES.—For laying glazed stoneware socket pipe sewer,
constructing manholes, and other works, for the cor-
poration.—Mr. W. F. Tollit. architect and surveyor:—

— Shaddock. Plymouth £213— Cornelios. Dawlish 212
W. Reeves & Son. Totnes 198
|'. Brnok. Totnes '

182

WYE —For drainage work at school, for the Kent Edii
Committee.—Mr. W. J. Spic«r, Ashford:

—

W. Shaddock. Plymouth
W. Sliippam, Ashford
J. C. Wood. Willesborougli
H. Dixon. Heailcoru, Kent
R. W. Erridge, Willesborougb
C. J. Rowland. Deal -

ititi

MEETINGS.
.Secretaries and otheri' n-ill ohlioe by !>cndiiig earlij notice of

datea of fortlicomino meetings.

of Sewage Disposal Works :

Holborn Restaurant, London.

DECEMBER.
5.—Institution ot Mechanical Engineers : Mr. Edward E.

Ellington on "Water as a Mechanical Agent" (First
Thomas Hawksley Lecture). 8 p.m.

5.—Institution of Municipal and County Engineers : Metro-
politan District Meeting: Mr. Sydney G. Turner,
ASSOC.M.INST.c.B., Barrister-at-Law, on " Some Recent
Legal Decisions of Interest to Municipal Engineers."

5.— .Junior Institution of Engineers : Sir Boverton Redwood,
D.6C., tielivers his presidential address ou "The Future
of Oil Fuel." Institution of Electrical Engineers.
8 p.m.

9—Health Week Committee ; Meeting at Royal Sanitary
Institute, 90 Buckingham Palace-road. 3.30 p.m.

9.—Institution of Civil Engineers : Prof. E. G. Coker and
W. A. Scoble. on " Cyclical Changes of Temperature
in a Gas Engine Cylinder." 8 p.m.

9.—Royal Sanitary Institute ; Discussion on " The Progress
of School Hygiene." 90 Buckingham Palace-road.
8.W., 7.30 p.m.

10.—Institution of Civil Engineers : Students' Visit to
Woolwich Arsenal.

11.—Association of Manai
Annual Conference,
3 p.m. : Annual Dinner

11.—Concrete Institute : Mr. Laurence Gadd on " Some
Fallacies in Testing Cement." 7.30 p.m.

13.—Institution ot Municipal and County Engineers

:

Eastern District Meeting at Westminster.
13.—Institution of Municipal and County Engineers

:

Scottish District Meeting at Edinburgh.
13.—Institution of Municipal and County Engineers; South-

western District Meeting at Paignton.
13 —Institution of Water Engineers : Winter Meeting in

London.
1.5.—British Constitution Association: Sir William Chance

on • Building By-laws." Caxton Hall, Westminster.
8.15 p.m.

15.—Royal Institute of British Architects : Mr. W. A.
Forsyth, r.R.i.B..*., on " The Repair of Ancient
Buildings."

JANUARY.
7 -Institute of Sanitary Engineers: Presidential Address

by Mr. John D. Watson, m.insi.c.e. 8 p.m.
12.—Surveyors' Institution : Mr. Graham Mould, Barrister-

at-Law, on " The Law of Dilapidations."
19.—Survevors' Institution (Junior Meeting) : Mr. H. J.

Smitb on " The Housing and Town Planning Act in

Working." 7 p.m.
26.—Surveyors' Institution : Mr. George Corderoy on

" Measuring and Quantity Surveying."
29—Concrete Institute: Discussion on Joint Report of the

Reinforced Concrete Practice Committee and the
Quantity Surveyors' Association, on " Standard
Methods" of Measurement for Reinforced Concrete
Work." 7.30 p.m.

FEBRUARY.
4.—Institute of Sanitary Engineers : .Vnnual Dinner,

Holborn Restaurant.
20-21.—Institution of Municipal and County Engineers

:

Meeting at Manchester.
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APPOINTMENTS OPEN.

AST SUFFOLK COUNTY COUNCIL.

MAIN KOADS.

APPOINTMENT OF DIVISIONAL SURVEYOR.
Applications are invited for the appointment of

Divisional Surveyor, to talie charge (under the County
Road Surveyor) of a District of Main Roads in tlie

County.
.Applicants must not be more than 35 years of age,

and must be prepared to devote their whole time to

the duties of the office and to commence such duties
as early as possible.

Salary .£150 per annum, rising by annual incre-

ments of £10 to £170 per annum, which includes all

travelling and other expenses, except travelling out
of district on County business when instructed by
County Road Surveyor, postages, telegrams, and
stationery.

Applications, in candidate's own handwriting, en-
dorsed " Divisional Surveyor," and accompanied by
copies of not more than three recent testimonials,
must be sent to the undersigned not later than the
1,5th December, 1913.

Personal canvassing will disqualify.
Forms of application and particulars of the duties

:md terms of the engagement may be had on appli-
cation to

W. JERVIS,
County Road Surveyor.

County Hall, Ipswich.
November 25, 1913. (997

1

pORNWALL COUNTY COUNCIL.^ MAIN ROADS AND BRIDGES COMMITTEE.
The above Committee invite applications for the

position of Architectural and Engineering Assistant
in the Coimty Surveyor's Department.
Applicants must be good Draughtsmen, and must

have had experience in the Extension and Repair of

Buildings and the Construction of General Engineer-
ing schemes, including Reinforced Concrete.
Salary £130 per annum, rising bv annual incre-

ments of £10 to £150.
Applications, stating age and qualifications,

together with copies of three recent testimonials, to
be forwarded to the undersigned not later than the
15th December.

ALBERT E. BROOKES,
County Surveyor.

County Hall,
Truro.
November 25, 1913. (996')

pjKATH RURAL DISTRICT COUNCIL.

RESOLVEN SEWERAGE WORKS.

APPOINTMENT OF CLERK OF WORKS.
The above Council require the services of a

thorouglily competent Clerk of Works to supervise
the Construction of Sewerage and Sewage Disposal
Woiks, under tlie direction of the Engineer, Mr.
W. E. Clason Thomas, Assoc.m.inst.c.e.

Salary £2 10s. per week, payable monthly, subject
to one month's notice at any time on either side.
Every candidate must have had previous experi-

ence in the supervision of the construction of similar
works, and he will be required to check all levels,

and be competent to measure up and keep systematic
account of the work done from day to day.
The work comprises the Construction of Detritus

Tanks, Settling Tanks, Storm-water Tanks, Effluent
Tanks, Bacteriological Filter-beds, Automatic Dis-
tributors, the Laying of 12 in., 9 in. and 7 in. Sewers,
with the necessary Manholes, Flushing Chambers,
Vent Shafts, and other appurtenances. The person
appointed will be required to reside at Resolven.
Application, stating age, with full details of pre-

vious expei-ience and particulars of similar work, the
construction of which the applicant has supervised,
accompanied by copies only of not more than three
testimonials, are to be sent to the undersigned on or
before December 10th, 1913, endorsed " Clerk of

Works, Resolven."
CUTHBERTSON & POWELL.

Clerks to the Council.
58 Water-street,

Neath.
November 26, 1913. (998)

pOUNTY BOROUGH OF STOKE-ON-TRENT.^ BOROUGH SURVEYOR'S DEPARTI\IENT.
The Corporation invite applications for the appoint-

ment of a Junior Assistant in the Borough Surveyor's
Office, at a salary of £65, rising, in the discretion of

the Coimcil, to £95 per annum.
Applicants must be neat and expeditious Draughts-

men and accurate Surveyors and Levellers.

Preference will be given to candidates who have
liad experience in a Borough Surveyor's Office.

Applications, stating age and experience, accom-
panied by not more than three recent testimonials,
and endorsed " Junior Assistant," must be sent to me
not later than Wednesday, the 10th December, 1913.

Canvassing, directly or indirectly, will be a dis-

qualification.

.\. BURTON, ASSOC.M.INST.C.E., F.S.I.,

Borough Surveyor.
Town Hall.

Stoke-on-Trent.
November 21, 1913. (986)

BLABY RURAL DISTRICT COUNCIL.

BLABY AND WHETSTONE JOINT COMMITTEE.

SEWAGE FARM ATTENDANT.
The above Council invite applications for the posi-

tion of Farm Attendant at their Farm at Wlietstone.
Candidates must have had practical experience in

the Management of Gas Engines, Shone's Pneumatic
Ejectors, the Management of Irrigation Areas, and
must be able to do all running repairs.

\ge not to exceed 40. Wages, 30s. per week. The
person appointed will be required to devote the whole
of his time to the service of the Council, and must be
prepared to enter upon his duties within One Month
of his being appointed.
The appointment will be held subject to one month's

notice on either side.

Selected Candidates will have notice to attend a
meeting of the Committee, and 3rd-class railway fare

will be allowed.
Applications, stating age, with full particulars of

qualifications and experience, and present emplo}--

ment, accompanied by copies of two recent te.sti-

monials, to be sent to the undersigned, endorsed
"Farm Attendant," on or before 10 a.m. on Thursday,
the 11th day of December instant.

B. A. SHIRES,
Clerk to the Council.

1 Friar-lane,

Leicester.

December 3, 1913. (1,017)

PURVEYING ASSISTANT.—Wanted in a
^ Borouoph Surveyor's Office in the Manchester
District, a Surveying Assistant well experienced in
Private Street Work, quick and accurate, and a good
draughtsman. Salary, £2 5s. per week. Applications,
stating age, particulars of training and experience,
and accompanied by copies of not more than three
recent testimonials, to be delivered to Box 1,345, office

of The Surveyor, on or before Friday, the 12th in-

.stant.
"

(1,018)

Xj^IFE COUNTY COUNCIL.
"

•*- KIRKCALDY DISTRICT.
The Kirkcaldy District Committee require the ser-

vices of a competent Assistant under the Surveyor for

the preparation of a Town Planning Scheme.
Applicants must be accurate levellers and sur-

veyors, neat and expeditious draughtsmen, capable
of making up Bills of Quantities and Estimates, and
have experience of Town Planning.
Applications, stating age, salary expected, and

copies of testimonials to be lodged with the under-
signed not later than Tuesday, 16th current.

GEO. DONALDSON,
Surveyor.

Siu'veyor's Office,

Himter-street, Kirkcaldy.
December 3, 1913. (1,019>

WANTED, for South AmenVa (healthy climate),
a Junior Assistant Survej'or; mtist have been

trained in a Municipal Surveyor's Office, understand
tlieodolite, and be a fair draughtsman. Three years'

engagement and good prospects. Second-Glass

passage paid out and home.—Box 1,346, office of

The Surveyor, 24 Bride-lane, Fleetrstreet, B.C.

(1.022)
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WANTED.

PUBLIC WORKS for Jan., Apiil. July, 191:^,

3 copies each.—G. E. Stecbeit & Co., 2 Star-yard,

Carey-street. W.C. (1,012)

SALE BY AUCTION.

MATCHAM AND CO.
will Sell by Auction

at the

TOWX HALL, ENNISTYMON, Co. Clare, Ireland,

on 17th December, 1913, at 2 p.m.,

AS A GOING CONCERN,

VALUABLE QUARRIES, with PLANT, near

DOONAGORE, Co. Clare.

Particulars obtainable from

MATCHAM & CO., Auctioneer^. Bristol.

(1,005)

TENDERS WANTED.

TILBUSr.

rpiLBURY URBAN DISTRICT COUNCIL.
•^ TO ENGINEERS.
The above Council is prepared to receive Tenders

for the Supply and Delivery at Tilbury of a new Steam
Tractor and Road Roller (combined plant), together
with Trailer, &c. Copies of the Specification and
Form of Tender may be obtained from the Council's
Engineer and Surveyor, Mr. S. A. Hill-Wjllis, on the
deposit of £1 Is., returnable on the receipt of a hond-

fidv Tender. Sealed Tenders, in the envelope and on

the form supplied, are to be delivered to the under-
signed not later than the specified date for receipt of

same.
The Council does not bind itself to accept the lowest

or any Tender.

(By order)

THOS. A. CAPRUN,
Clerk to the Council.

Council Offices,

Dn.k-road, Tilbury.
December 2, 1913. (1,021)

TDERKSHIRE COUNTY COUNCIL.
-"-* ROAD MATERIALS.
The Berkshire County Council ask for Tenders for

the Supply of Broken Road Materials, Gravel and
Sand, lor the twelve months ending 31st March, 1915,
delivered at the Railway Stations and Wharves in the
County.
Upon receipt of a stamped addres.sed foolscap en-

velope Forms of Tender, lists of .stations and wharves,
and full particular,-; will be forwarded by the County
Surveyor.
Tenders, endorsed '" Tenders for Materials," to be

sent in duplicate to the undersigned by the 20th
December, 1913.

The Council do not bind themselves to accept the
lowest or any Tender.
The Contractor will be required, if his Tender be

accepted, to enter into a Contract to be prepared by
the Council's Solicitor, such Contract, if thought de-
sirable by the Solicitor, to provide for two sureties.

A specimen Form of Contract mav be seen at the office

of the Clerk to the County Council, Shire Hall, The
Forburv. ReadinL'.

T. FRED. H.\WKINS,
Countv Survevor.

Shire Hall.
Reading.

December 2. 1913. (1,013)

RANSOME
CONTINUOUS

FILTERS
FOR

MUNICIPAL
INDUSTRIAL

AND DOMESTIC
SUPPLIES

:: WRITE FOR BOOKLET No. 130 ::

RANSOME-vcrMEHR MACHINERY CO.
- LIMITED —

509 BRXJNSWICK HOUSE,
WESTMINSTER, S.W.
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sEISDOX RURAL DISTRICT COUNCIL.

KINVEK SEWER.^GK

HOUSE CONNECTIONS.
The above Council invite Tenders for the Construc-

tion under a Schedule of Prices of that portion of the

house connections and other appurtenant works which
may be carried out in the near future under the Coun-
cil's instructions.

Copies of General Conditions of Contract, Specifica-

tion, Schedule of Prices and Form of Tender may be

obtained at the offices of the Council's Engineer, Mr.
William Fiddian_, Stourbridge, on and after the 5th

instant, ujion payment of one guinea, which will be
returned on receipt of a hond-fide Tender with the

Schedule duly priced in.

Two approved sureties will be required for the due
performance of the Contract.

The Council do not bind themselves to accept the

lowest or any Tender.
Sealed Tenders, endorsed " Kinver House Connec-

tions," to be sent to the undersigned not later than
noon on the l.^ith instant.

(By order)

H. TAYLOE,
Clerk to the Council.

24 Lichfield-street,

Wolverhampton.
December 2, 1913. U.Olo)

sEISDON RURAL DISTRICT COUNCIL.

KINVER SEWERAGE.

EXTENSION OF SEWER TOWARDS KINVER
LOCK.

The above Council invite Tenders for the Construc-
tion of a 9-in. Pipe Sewer about 230 yards lineal, to

be partly in steel tubes, forming an aqueduct across

the River Stour, partly in Cast-iron Pipes and the

remainder in Stoneware Pipes, together with ilan-

holes and other appurtenant works.

Plan. Section and Detail Drawing may be seen, and
copies of the Speeificatiou, Bill of Quantities and
Form of Tender may be obtained, at the office of
the Coimcil's Engineer, Mr, William Fiddian, Stour-
bridge, on and after the 5th instant, upon payment of
one guinea, which will be returned upon receipt of a
lona-fi'h- Tender with the Specification and Bill of
Quantities duly priced in.

Two approved sureties will be required for the due
performance of tlie Contract.
The Council do not bind themselves to accept the

lowest or any Tender.
Sealed Tenders, endorsed " Tender for Extension of

Sewer towards Kinver Bridge," to be sent to the
midersigned not later than noon on the 15th instant.

(By order)

H. TAYLOR,
Clerk to the Council.

24 Lichfield-street,

Wolverhampton

.

December 2, 1913. (1,014)

THE RURAL DISTRICT COUNCIL OF
GODSTONE.

HIGHWAYS AND BRIDGES DEPARTMENT.
The above Cotuicil invite Tenders for the Supply of

Broken Granite and other materials, and for Tar-
spraying Highways during the financial vear ending
31st March, 1915.

'

Forms of Tender can he obtained from the under-
signed upon the receipt of a stamped addressed
foolscap envelope.
Tenders must be sealed, and marked on the outside

' Tender. Highways, " and must be delivered to me
not later than Tuesflav, tlie 16th dav of December,
1913.

The Council will not bind themselves to accept the
lowest or anv Tender.

GEO. E. CROWTEH,
Engineer and Surveyor.

High-street,
Godstone. Surrey.

December 2,' 1913. (1.020)

Schools, Sanatoria, Shelters, Tuberculosis Dispensaries,

Open-air Schools and

Hospitals
supplied in portable form and well-known quality

fay the

Hygienic Constructions &
Portable Buildings, Ltd.,

Stockholm Rd., S. Bermondsey. London, S.E.

Telephone: New Cross 656. Telegrams: " Hyconst, London."
Codes : A B C (5th Edition ) and Liebers.

WRITE FOR CATALOGUE.

U!UlUaL-iBL.J»l..!ai.«LJ!ll K ISl lliJlLJlS.MLJiUK.Jllk IfLJS. JSL^Jiliii^Jfi. m.JS ^^ M
f AbAN4ANTl
FOOTWAY
• PAVING •

KERBS • CHANNELS
HEADS -SILLS -STEPS
ARCHITECTURAL DRESSINGS

XERRAZZO
MOSASC

GRANITE
SETTS • KERBS
CHANNELS-MACADAM
TARrMACADAM
CHIRPINGS ETC

BRICKS

THE CROFT GR\NITE BRICK £r CONCRETE C9 LTP
CROFT NEAR LEICESTER IXiNDON OFFICE - 39 VICTORIA ST WESTMINSTER.SW

. 5097 VICTORIA 'TELS. CROFTILLO. LONDOW r
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Minutes of Proceedings.

Highway
Terminology.

While some of the writers on
Communication No. 10 of the

Third Road Congress have con-

fined their attention to a few leading terms, others

have gone into the subject more fully. The French
and the Russian reports are similar in characfcer,

the words to which attention is directed being
underlined, and included in descriptive statements.

There are advantages in dealing with terms in this

way, since the meaning of a word may sometimes
most readily be grasped when it is presented in its

usual context, and it may be suggested that a com-
plete presentment of the subject, of terminology
should include several descriptive statements of

this character for which the French and Russian
reports provide a convenient basds. The Russian
reporter makes the valuable suggestion that an in-

ternational terminology- should be devised. How-
ever inadequat^? the words in this list might be in

themselves as vehicles of thought, they would serve

the purpose of linking the terminologies of different

countries in a very convenient manner. It would
be necessaiT to obtain the services of a very efficient

international committee in the first instance, in

order that the national words should be assigned

to their proper international equivalents. The
defining of the meanings of the national words is

a separate and, in some cases, a less important
matter. In any case, we must realise that there

are three different problems under the general head
" terminology." The first is that of con-ect trans-

lation, the .second correct definition in the lexico-

grapher's sense of the term, and the third is defini-

tion amounting to specification in the case of a

thing or substance, or explanation of other words.

It is to be regretted that so many persons who have
taken xip the subject of terminology have confused

mere word definition, or the presentment of a

synonymous phrase, with thing-specification, while

others have failed to realise that highway engineers

have not the right or the power to decide, upon
their own responsibility, what are the meanings to

be assigned to words which are the common pro-

perty of the nation.

The French reporter points out, however, that

the tei-minoloey of the road is as m.uch part and
parcel of the national language as it is of the tech-

nical language. It must also be remembered that

words whicli are our servants to-day may become
our masters in a few years, or, in other cases, words
impressed or imported as slaves to perform set ta^ks

may, later on, become free words, trafficking in the

language of the counti-y. To a large extent lan-

guage is uncontrollable, but the more justly we use

a particular word the longer will it serve its special

purpose. Lastly, we must remember that the sig-

nificance of word roots is alive in our sub-conscious-

ness and in the knowledge of influential writers,

and we should not, therefore, lightly assign to any
word a meaning incompatible with its component
elements.

The American report does not include many
words, but the terms chosen are most of them im-
portant, and an attempt is made to furnish exact
thing-definitions. In this the report differs from
the others. The British report contains several

important recommendations, to which reference is

made in our summary, and a long list of words in

English, French and German. This list will be
useful as one of the preliminary glossaries from
which a complete list may, it is hoped, be eventually
prepared. The second column usually contains an
attempt at definition, or explanation, but not en
any definite principle, and we are obliged to point
out that altlaough some of th?m are satisfactory

others are of doubtful valu°, or ai-e even mislead-

ing. A considerable number of the words are such
as are not special'y needed in such a list, the length

of which would be very gre^it if one included all

the ordinary words which might be employed in

connection with road work. It would be better

that attention should be confined to words the

meaning of which is not already fixed in the
national language, and such as have somewhat un-
usual meanings when iised in road work. It is an
essential principle of the ordinary dictionary that

it brings our knowledge to bear upon our ignorance.

We find that a m.ountebank is " a quack, a
charlatan." A auaok, we learn, is "a mounte-
bank": a charlatan is ''a mountebank, a quack,

a m.ere p'-e'^ender." Compilrs of glossaries, and
those who he'p or criticise them, must fonn decided

opinions as to how far this kind of thing will suffice,

and how far it is desirable to go beyond it, using
descriptive phrases or explanations : or, on the

other hand, as proposed bv the Bntish coirmittee,

to make use of pictorial illustrations. In the case

of a glos'arv in several la"gu'>g's the last-named
plan is of much value, since the picture serves in

many cases ins*"ead of a considerable number of

words in each of the languages. At the same time,

one wav of dealing with the matter more or less

precludes the use of other methods, and we there-

fore make the practical =ugges'-ion that the pictonal

method shou'd b" u<^€d for th'ngs. and the Am<^ri-

can method of definition emp'oved in the ca<:e of

substances, other words falling into either list as

may seem best.

c
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Municipal

Engineers and
the Law.

Those who were present at the

Metropolitan District meeting of

the Institution of Municipal and

County Engineers last Fiiday

must have felt that the innovation of a paper de-

voted to the legal aspect of municipal eugmeermg

was fully justified. The keen interest of the mem-

bers in those legal questions which so closely affect

their daily work was shown by an excellent attend-

ance, close attention during the reading of the

paper, and an animated discussion which never

flaeced for a moment. There is no end to the

vanety of subjects of which the competent miini-

eipal engineer should have some knowledge but

very high in the list must be placed that of the

law which affects the administration of his depart-

ment As Mr. Sydnev Turner, who read the paper

pointed out, municipal engineers are not only called

upon to deal with manv matters which affect the

rights of third parties, but a large part of then-

work—even that which may fairly be described as

routine-consists in the administration of a vast

body of statute law, much of which has been the

subject of judicial decision. Mr. Turner wisely

confined his paper to four recent cases, which were

dealt with at some length and afforded ample basis

for a profitable evening's discussion. The fii-st was

the very important case of Kershaw v. Situfh d-tn.,

Limited, dealing with combined drainage, and we

may, perhaps, be pardoned for pointing out that

this and other cases have from time to time been

noticed in cur " Minutes of Proceedings " within

a few days of the hearing, and before they appeared

in anv law reports. The effect of the decision in

that case is practically to place a verj^ important

limit upon the doctrine " once a sewer always a

sewer," so far as the Metropolis is concerned, and

so to provide a remedy, in some instances at least,

for the injiistiee from which ratepayers have too

often suffered by being compelled to bear the cost

of repairing aiid maintaining pipes which were

never intended to be anything but pnvate drains.

Mr Turner next referred to some mterestmcr de-

cisions which have been given by the Courts on the

street improvement sections of the Metropolitan

Pavino- Act, 1817. It certainly is cui'ious that the

machineiy provided by this ancient statute—com-

monly known as Michael Angelo Taylor's Act—is

still used in carrying out important street improve-

ments in the Jkletropolis. In the introduction to

Tacg and Gleuisrer's ' London Laws and By-laws

it £ pointed out that to the originator of this Act,

the Eisht Hon. Michael Angelo Taylor, m.p.,

Londoners are permanently indebted. He was a

remarkable man in many ways, but his most en-

durincr memorial is this Act of Parhament by

^vhich" the lighting and paving of the streets

in the Metropolis were first placed upon a

footino- of anything like decency and safety.

In connection with the important subject of the

paving of new streets, Mr. Turner selected for con-

sideration the case of Waiu/.^irorlh Boroufih Council

V. Golds, in which the principal matteis discussed

were the alteration of the respective widths of car-

riageway and footway, and the extent of the works

wh?ch may be done 'under the power to "pave,'

which is all that the section confers. The last case

discussed in the paper was that of Ifer v. The Local

Government Board, on which we have already com-

mented on more than one occasion.
_

Not the le^st interesting part of Mr. Turner s

paper was his suggestion that the Institution should

publish periodically a specially prepared digest of

all legal cases which bear upon the work of a muni-

ciparengineer. This suggestion was warmly en-

dorsed by every speaker, and on the motion of Mr.

Dodd a "resolution was unanimously passed com-

mending the idea to the favourable consideration

of the council. AVe cordially agree with one speaker

who said that in presenting such a paper and

making such a suggestion Mr. Turner had given the

Institution a lead which they would do well to

follow. Mr. Turner, on this occasion, confined his

observations to metropolitan eases, but the presi-

dent suggested that on another occasion he might
present to the Institution a further paper of a

similar character but wider in scope, a remark that

was received with marked favour. Mr. Turner's

paper and the discussion thereon will be found in

full elsewhere in this issue.

Public Health
"^^^ *^^* administered by the

0.1 « J t.- Staffordshire County Council is
in Staffordshire, ^ , i i . ^

not only very populous, but it

also presents some special difficulties in regard

to public health work owing to its industrial

character. We therefore turned with great interest

to the last annual report of Dr. George Reid, the

county medical officer of health. If such a docu-

ment is to be limited to a reasonable bulk it is,

of course, impossible for it to convey a really

adequate idea of the vast amount of work which
has been accomplished, still less of the intangible

benefit to the community which has attended it.

Dr. Reid's report does show, however, that the

Public Health Committee are proceeding on sound
lines in dealing with the several problems with

which they are confronted, and that a great deal

has been done during the year under review tow,ards

improving the sanitary circumstances of the county.

For example, a peculiarly valuable independent
testimony has been received from the engineer of

the Birmingham, Tame and Rea Drainage Board,

IMr. J. D. XVatson, in regard to the improvement
in the quality of the streams which has resulted

from the large expenditure in sewage disposal

works during recent years. Mr. Watson is, of

course, vitaliy interested in the quality of the Tame
as it reaches his works, after receiving the effluents

from the densely populated Staffordshire area

above, and he has expressed the opinion that this

quality is decidedly improving.
Dr. Reid points out that among the more press-

ing matters of sauitai-y refoiin is the systematic

abolition of midden closets. Some of the authorities

have shown much energy in this direction, but there

is ample justification for special effort on the part of

the county council to bring about this reform by
utilising to the fullest extent the additional powers

given them by the Housing and Town Planning

Act. Local authorities can no longer justify in-

activitj' on their part by professing that the law

does not enable them adequately to enforce the

substitution of water-carriage for conservancy

methods of excrement removal, for, by adopting

certain clauses of the Public Health Acts Amend-
ment Act, 1907, they can acquire the needful

powers of compulsion. There can be no question

that the continuance of conservancy methods tends

to degrade the people, and to discourage many from
taking that interest in their homes without which
all-round cleanliness can never be secured. This

in itself would justify a radical change, but when
year by year the danger to health attending the

system is more and more conclusively demonstrated,

it is really incredible that so many local authorities

should remain callous, and require such constant

spurring on to induce them to make what little

progress there is being made.
The case of Wolverhampton, a town of just under

100,000 inhabitants, where the pail system is still

in operation, certainly seems to justify the sug-

gestion that the systematic abolition of privies in

at least all urban districts should be secured either

by special legislation or by making the clauses of

the Public Health Acts (Amendment") Act, 1907,

compulsoi-y. We cannot do better than quote, in

conclusion, some words from the repc>i-t of the

medical officer of health of the borough of New-
castle :

" It is unf:n'tunate that exppndituie applied

to the effort of improving the health of the citizens

can never show a profit on paper. Nevertheless,

public health work has its financial side in the

saving of health to the worker, in giving him more
years of useful employment, and often in the

saving of the cost of keeping him or his dependents

out of the rates."
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An Honourable There aro few more pleasant

Career
ways ot spending an evening
than ill listening to the j>ersonal

recollections of a man who has enjoyed a career

which is at the same time long, honourable and
varied. It was a happy thought, therefore, on the

part of Mr. H. Percy Boulnois to devote an address

to the Institute of Sanitaiy Engineers last we«k
to matters of autobiography under the general title

(if " Reminiscences of a Sauitaiy Engineer." An
cx|yericnce going back to a time prior to the funeral

nf the Duke of Wellington, and ranging from the

Metropolis to the West Indies, must of necessity bo

an interesting one, and the story as told by Mr.
Boulnois kept the attention of his audience well

sustained. In putting the vote of thanks, Mr.

A. J. Martin said that he wondered how much of

Mr. Boulnois' succes.s was due to education and
how much to natural aptitude. The truth is, how-
ever, that in the case of Mr. Boulnois both these

ingredients of success are present in an exceptional

degree. Au engineering education which started

with pupilage under so eminent a member of the

profession as the late Sir Joseph Bazalgette, and
which was continued by valuable Continental and
colonial experience, could not fail to form a sound

foundation for a subsequent career; and Mr. Boul-

nois has demonstrated his pei-sonal abi.ity in each

of the important posts which he has held in this

counti-y. It is just over forty yeai-s ago since he

wa.s appointed borough engineer of Exeter, and
wliile he held that otRce he was the first to attempt

the cleansing of a water main of any considerable

size. From Exeter he went to Portsmouth, and

thence to Liveijxiol, where he had under him about

200 salaried assistants. In 1897 his services were

requisitioned by the Local Government Board,

where his wide experience proved of great value

not only to the board itself, but also to those engi-

neei-s whose designs he was called upon to consider.

On retiring from this sphere Mr. Boulnois—^who

still claims to be a young man—entered upon

private practice, which still affords scope for

liis very considerable activities. Long may he con-

tinue to serve the public in the practice of the pro-

fession of which he is so distinguished a member.

To-morrow's

Meetings.

No fewer than three district

meetings of the Institution of

Municipal and County Engineers
are, as will be seen from notices which appear else-

where in this issue, to be held in different parts

of the country to-morrow (Saturday), and of these

we may, perhaps, direct special attention to the
one which will take p'ace at the offices of the In-

stitution for the discussion of a paper by Mr. W. II.

Prescott, engineer and surveyor to the Tottenham
Urban District Council, dealing with the advan-
tages of mutual defence. This subject has already

received the earnest consideration of the council

of the Institution, and to-morrow's meeting may be
taken as an indication that the question, far from
being allowed to drop, continues to have the closest

attention. At a meeting at Paignton the mining
of stones and materials used in road making will

fonn the subject of discussion, and the members of

the district will l>e invited to vote upon a motion,
submitted by Mr. C. Owen-Baines, that the council

of the Institution be requested " to take a poll by
post-card of all members, associate-members and
students . . . asking them definite'y whether they
are in favour of retaining the old volume or not."
As we go to press we learn that the Scottish District

Meetino' will be held in the Conference Room of the
North British Hotel, Edinburgh, at 3 o'clock, when
consideration will be given to a memorandum pre-

pared by Mr. J. Walker Smith, chief engineer to the

Local Government Board of Scotla.nd, and Mr. David
Ronald, borough engineer of Falkirk, for the use and
information of Scottish surveyors who propose to

undertake experimental road construction.

Another important fixture for to-morrow is the
winter meeting of the Institution of Water Engi-
neers, which, as usual, will take place in London.

Four papers are set down for discussion at this

gathering, the subjects to be considered including
" Compulsory Returns by Water Undertakings,"
• The Solubility of Carbonate of Lime and its bear-

ing upon certain Processes for the Treatment of

Water Supplies," and " The Treatment of Plumbo-
solvent ^\ ater by means of Mechanical Filtei-s."

* * *

.. J J Now it happened in a certain
>Esop Mcdernised. r^- , . ^v ^ r' i„,„i- r.r.^~„

c hi uiii
District that Complaint arose

Faoie VIII.
.^^^^^^^ ^1^^ Conduct of certain

Work. Behold now, quoth a Councillor, this

Contractor—wc have it upon the Report of our

Engineer, a Man of Wisdom and Learning in his

Profession— executeth not his Work as is meet and

seemly, having Regard to the huge Sums we have

been owing to him now for a lengthy Period. And
the Councillors assembled in Conclave solemn of

its Kind, pricked up tlidr Ears and prepared them-
selves for much Wordy Warfare. This our Engi-

neer, said one, is a Man whom (so Repute runs)

has a Down upon the Contractor. Wich ain't

Nothink to be wondered at, sapiently (if somewhat
regardless of the Rules of Lindley Murray) said

yet Another, seein' as 'ow 'e's only just a-learnin'

of 'is Trade 'isself. And so the Discussion ran

Apace, ultimating in the Appointment by the

Parent Body of a Small Committee carefully

selected from the most Wooden-Headed and
Opaque-Minded of the Councillors. Go you now,

perorated the Chairman, with an anxious backward
Glance at the Timepiece upon the Chamber Wall

—

for the Hour of closing the doors of the Town
Hostelries drew nigh—and on the morrow hie you

to the Locus in Quo, inspect narrowly the Job of

which Complaint has been made, and report in due

Couise the Result of your Deliberations. The Sun
arose, and the Membeis of the Committee pursued

their respective Avocations until the glowing Orb
hung almost perpendicular'-y over the Outfitting,

Gi-ccei-y and General Provision Store of one

Bathaniel Bugg. Then gilded the Membei-s each

his Loins, and wended each his Way to the Spot

whence a conjoint Move was to be made. The
Engineer and the Contractor also girded eaeh his

Loins, and wended each his Way in Anticipation

of the Conjoint Move. And behold there, in wait-

ing for the Party, stood a Swagger Petrol-Pushed

Highway Destroyer provided by the thoughtful

Contractor. And precisely half-way to the Locus

a Halt was made at a Spacious and well-appointed

Hostelry, wheieat the thoughtful Contractor, re-

gardful of the Necessity for due Replenishment of

the Inner Man, had provided a Sumptuous Repast,

in which Good Cheer in a Liquid Fonn was not

wanting. And the party sat them down at the

Groaning Board and waxed MeriT, and the Spirits

of the Engineer fell as those of the Contractor rose.

Then spake the brave 'Orris Mibbs saying: 'Tis

not Meet that we disport ourselves further thus.

We must be Up and Doing. And straightway

each man of them Up and Did to the Extent of

mounting into the Highway Destroyer, which

immediately set out at a rapid Pace for the Job.

Arrived there, the Engineer would fain have ex-

paiiated upon the Scamping that had formed the

Subject of his Complaint, but he was bade to

Desist, the Committee (or so its Members said)

being very well Ab'e to form their own Opinion.

But the Cloud fromthe Exquisite Larrauagaswliich

the thoughtful Contractor produced from au inner

Pocket must effectually have obscured their Vision,

for one and all conciirred in the Finding that the

Contractor, Goblessim, had performed his Task in

a Fashion which would for ever entitle him to be

known as the Prince of Contractors, Goblessim.

And such Finding they repoi-ted to the Parent
Body, who straightway voted -a Huge Sum (which

they had no possible Means of Paying until the

nex't Rate fell due) to the Contractor. As for the

Engineer, he was voted by all to be both a Surly

Fellow and an Unwashed Canine. Moral.

—

For
the Prodigal shall the fatted Ox and Triinminr/s be

prepared. The Honest Man niusf find hii own Grub.

o*
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Mr. Boulnois' Reminiscences.
MUNICIPAL AND SANITARY ENGINEERING AT HOME AND ABROAD.

" Remiuiscences of a Sanitary Engineer " was the

title of an address which Mr. H. Percy Boulnoi^;,

M.iNST.c.E., delivered last week before the member.-
of the Institute of Sanitary Eng.neers. Speaking
with the aid of a few rough notes, Mr. Boulnois kept
his audience thoroughly well entertained for the

greater part of an hour, telling of many experiences
which, so far as we rec-ollect, he has never hitherto

related, and presenting an account of a career which
has been as full of variety as it has been successful.

Mr. A. J. Martin, m.insi.c.e., occupied the chair
during the evening.

Mr. Boulnois said he proposed, in introduction,
to go back even earlier than the days of his callow
youth—to the time of his birth. Everyone had to be
born, and he was born. Barrie in one of his
books said that to be born was to be wrecked on a
desert island. He entirely disagreed with him, but it

might also be said that to be born meant that one
was consigned to a sort of museum and became an
object for other people to study. He would not
dtvulge the year in which he himself was born; suffice

it to say that it was a great many years ago, though
some idea of the date might be gathered from the
fact that among his first recollections was the funeral
of the Duke of Wellington.
Proceeding to speak of the changes which had

occurred since the days of his youth, Mr. Boulnois
told of an occa.sion when, his parents being away, the
servants organised a picnic—to Kensal Green ceme-
tery ! Unfortunately, when they arrived there they
were not allowed to enter, and the whole party sat
down outside on a heap of stones—a premonition, it

seemed to him, that he would one day make some
money out of road making. In those times Shep-
herd's Bush was a place where nearly the whole of

th« washing of the West End of London was done,
though steam laundries, needless to say, were un-
known.
Perhaps they wondered how it was that he was

made an engineer. He was a great reader, and it

was a habit of his to read in bed, one result of this
being a heavy consumption of candles—electric light
and gas not being in use in those days—and pmiish-
ment for himself. Eventually he succeeded in attach-
ing to the candle a device which automatically ex-
tinguished the light when a certain portion of the
candle had been consumed, and this little invention,
he suggested, probably accounted for his subsequently
embarking on the profession of engineering.

EARLY EXPERIENCES.

Passing on to the period of his pupilage, Mr.
Boulnois told his hearers that he was articled to Sir
Joseph—then Mr.—Bazalgette, the engineer of the
Metropolitan Board of Works, and he had the advan-
tage of being engaged under that authority when the
main sewerage of London, the Thames Embankment,
and other large works were being carried out. He
recollected one of the contractors engaged on the
Embankment scheme—a man named Webster, if he
remembered aright—who was doing his part of the
work with the usual cofferdam inside piles, with clay
between. A man came along and' suggested that the
work could be done better with caissons, and the con-
tractor fell in with the idea. One night, however, a
high tide occurred and the whole of the caissons fell

over, the consequence being that the unfortunate con-
tractor was put to enormous expense. It was a
lesson to him (.Mr. Boulnois), and he had never
worked behind anything but a good clay cofferdam
since, heedless to say, the contractor of whom he
had spoken never repeated his experiment. One of
the difliculties with which they had to contend at
the time he was alluding to was the lack of data
to guide them in their work. Egg-shaped sewers
were unknown, and the present formula for the de-
sign of these was practicaUy evolved during the
period to which he referred. Bazalgette allowed a
quarter of an inch of rainfall to reach his sewers,
being the best estimate he could arrive at under the
circumstances. One thing, however, in which they
excelled was the timbering of the trenches in the
streets, which was most beautifully designed. In
fact, it was an object-lesson to see it. Ajiropos of
that, he remembered when they were going through

one of the larger streets the houses begau to crack
and show signs of settlement, and he was delegated
to the duty of investigating the trouble. There was,
naturally, not a little fuss, but the particular con-

tractor concerned—and it showed what contraotors
in those days were capable of doing—simijly employed
an agent to Iniy up the street from end to end, and.
when he had finished the sewers, patched up the

1 louses and sold them for more than he paid for

tiiem.

It was one of the draughtsmen iu their drawing
office—a man named Waldeck—who designed the
beautiful dolphin lamp-posts for the Embankment.
Waldeck was one of the few who are capable of

drawing equally well with either the right or left

hand, and was a craftsman of exceptional skill and
ability.

All work and no play, observed Mr. Boulnois, makes
Jack a dull boy, and it was no doubt some feeling of

that kind that prompted him one day to cut out a
large number of paper figures and suspend them
ii'om the ceiling of the office. He had completed his
self-imposed task and was admiring his handiwork
when who should come in but Bazalgette himself with
a deputation of French engineers who had come over
to inspect the Metropolitan Board of Works' under-
takings. He could assure his audience that the
deputation were more interested in that room than
anything else they had seen.
For appl.ed science Mr. Boulnois told his hearer.s

tiuit he attended King's College, London, then the
only place, with the exception of Trinity College,
Dublin, with a department devoted to its teaching.
He went on to say that surveying was one thing he
was enabled to learn thoroughly, his knowledge of

that art being imparted to him by a man named
Castle, Hampstead Heath being the ground over which
they worked. It was still the practice, commented
Mr. Boulnois, to give such instruction there, and the
heath must have been surveyed by different parties
of students many thousand times over.

IN FRANCE.

As a pupil to a railway engineer Mr. Boulnois after-

wards spent some time in France. His experience in

that country had proved to him the wonderful sim-
plicity of the metric system, and he could not for the
life of him imagine why we persisted in adhering to

the old-fashioned system in vogue here. But the
French Sunday was something which did not always
appeal to him, for it was usual, when not less than
forty men decided to work on that day, to allow them
to do so, and someone—more often than not himself,
being the youngest member of the staff—had to be told

off to look after them.

WORK IN THE WEST INDIES.

Subsequently, the lecturer continued, he went to

Jamaica as district engineer, a third of the island
being under his charge. The head oflice, which was
under the direction of a Colonel Mann, was at
Kingston. The vessel in which he went out was the
paddle-ship " Shannon," belonging to the Eoyal Mail
Steamship Company—a comfortable boat, but one
which consumed coal at a terrific rate. In Jamaica
he was constructing and maintaining roads; but of

help he had none, and he remembered, on one occa-
sion, in dealing with a road along the sea shore, being
at a loss to know what road metal to put down, the
ordinar.v materials for the purpose being denied him.
Then a happy inspiration seized him. On the beacli

were masses of coral, and he set women to work col-

lecting and breaking the coral, men afterwards laying
the material on the road. A splendid highway was
obtained, and he had no hesitation in recommending
the use of coral for roads in situations where it hap-
pened to be available.

The erection of coolie hospitals was another part
of his duties. The importation of coolie labour, Mv.
Boulnois explained, became necessary following the
liberation of the slaves, who, in their free state,

showed a disinclination for manual labour. For .i:2

a negro could buy an acre of land, and at the end of

five years a crop of coffee, which it took only tv.o

v.eeks to pick, would bring in an annual income cf

some £80, enabling the owner to live very comfortably.
The coolies imported in place of the negroes were
made up largely of the lame, the sick and the blind.
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and. as a consequence, about 40 per cent \vent into

hospital. In the hospital buildings which he erected,

he might mention, they provided earth closets for the

coolies. That, of course, was wrong, but they were
acting on instructions received from Home—an ex-

ample of the unwi.sdom of administrative interference

in a technical matter whirli it would have been more
advisable to leave to the oflicials on the spot to deal

with. Their water .supply, continued Mr. Boulnois,

was distributed entirely from tanks, which were
erected all over the place. The water in one ot thc^o

tanks once .showed sifrns of contamination, and in-

vestigation showed that .-omeone had chosen the tanks
as a convenient place iu which to commit suicide.

Speaking of water supply reminded him that a

l)lanter once told them that he believed there was
water to be found in a deep cave on his estate. Takiuir

with them a parly of niggers, they proceeded to the

spot, and by means of ropes and ladders o)ierated from
the surface by the men, were able to penetrate to a

considerable deiith. when it happened that a numlier

of bats flew out, and the niggers fled and left them
lielpless. It was most awkward and unpleasant for

those down below, for it would have been quite im-
possible, unless the men had at last sununed up sufR-

cieut courage to return, for them to have <^'>\ mil of

the place.
Among other unusual wdrks which the lecturer said

lie remcmliered having to carr.v out durin,;.' his .--tay

in the West Indies were the design and erection of

a pulpit for a church and a .staiued-glass window

—

lx)th in mahogany ; but a still more extraordinary
commission was the erection ot a gallows for the

execution of a murderer. It was a curious experience
which did not often fall to the lot of the sanitary

engineer, observed Mr. Boulnois.

EXETER.

The real Icginniug of his career as a sanitary and
nmuieipal engineer began at Exeter in 1373—forty
years ago. The great Public Health Act of 1875 was
not then framed, and they were obliged to act as well

as they could upon the different laws scattered about
in the law books on sanitation which then existed.

One of the great difficulties with which they were con-

fronted was in connection with the rebuilding of a

house—as tn when a hou.se was a new house, and when
plans ha<l to be deposited. Tt was very troublesome
indeed. The sewers, of course, had never been sur-

veyed; iu fact, when he arrived a plan of Exeter was
not available, and the first thing lie had to do was to

get one. His next task was to survey the sewers, and
when he told them that when he had to go down some
of the old ones, and wa;? sometimes up to his waist
in the contents, they would be able to understand that

it was not an altogether pleasant job. On one occa-
sion, when he was with a foreman, an explosion took
place, but fortunately, owing to the draught liehind

them, they escaped injury and raced up the man-
hole in record time.
In Exeter he had an interesting experience in con-

nection v.ith the cleansinir of water mains, and he
believed he was the first to cleanse a water main of

any considerable size. Tliey had two rising mains up
to their reservoir—one a lU-in. and the other a 12-in.

It was evident that these were not doing their duty
at all, the capacity having been reduced by one-third.

A suitable machine was introduced into the main, and
the pressure reversed. In the early hours of the morn-
ing, when the work v.as proceeded v,-ith, they were
able to follow the sound of the machine. Sometimes,
of course, they had to cut it out, and on one occasion
they lost it altogether. He knew, however, that it

had passed a certain point, and he managed finally

to locate it by uncovering the pipe and putting in a
series of standpipes and pressure gauges, cominL- right
down on the machine with the fifth gauge.
With regard to sewage disposal in Exeter, Mr. Boul-

nois recalled that he advised on a scheme for irriga-

ting about 500 acres ot laud on the banks ot the canal,
but he was glad to say that the project was never
carried out. As they knew, Exeter was the home of

the Cameron system. Cameron had been his assistant
there, and was his successor.

rOETSMOUTH.

Mr. Boulnois next found himself at Porl-mouth.
In the meantime he had written " The Municipal and
Sanitary Engineer's Handbook," and he did that, he
supposed, because he knew nothing about the subjects
with which it dealt. It was in 1880 that he joined the
Iloyal Sanitary Institute, and his mind went back to

the men who were members of that body in those
days—Chadwick, Rawlinson, Prof. Corfield, Dr. Farr.

Dr. Benjamin Ward Richardson, Alfred Carpenter and
Rogers Field.
As an instance of tlie manner in which the War

Office hampered the nuuiicipal authorities at Ports-
mouth Mr. Boulnois mentioned that when a large
sewage disposal scheme was being carried out, the cor-

poration were obliged, on the ground that a nuisance
would be created by the tanks, to undertake work,
including the erection of a chimney .shaft, which was
quite unnecessary. Portsmouth was, of course, ex-
ceedingly flat, the hi.ghest hill there being only some
20ft. above high-water level. The consequence was
that the sewers were very flat, and a fall of only 1

in 300 was quite connnon. He found clay joints in
the pipe drains, but which were just as good
as when put in. The clay, however, was of a special
kind—a very plastic material which retained its

characteristics indefinitely. He also introduced salt

water for street work at Portsmouth, though it was
suggested that the brine would spoil the paint on car-
riages. He also con.strueted a canoe lake there. The
site ot this was a huge morass, but it showed that an
engineer could not do anything without offending
someone, for n great entomologist living in the town
protested against the work having been carried out
on the ,L:round that the morass had previously been
the only remaining breeding-place for a certain moth,
and it had nov,- been destroyed.

LIVEaPOOL.

It was a great change when in 1889 he went to
Liverpool, for there he had under him some 200
salaried assistants, and everything was controlled by
separate departments. Organisation was the thing
there, and he found it very hard work. So much was
done under administration instead of by contract, and
that added materially to one's responsibilities. Bir-
mingham had always lieen held up as a model muni-
cipal city, but from his knowledge he was able to say
that Liverpool was a magnificently managed place.
While there he had a great deal to do with slum pro-
I>erty. In 18-10, or thereabouts, during the time of the
Irish famine, people were flocking in large numbers
to Liverpool, and houses were run up quickly to re-

ceive them. They were all back-to-back houses, and
the smell of the places wa,s so bad at times that it

was impossible to enter them. The horrors of those
courts were inconceivable. Eventually he was allowed
to try his hand at erecting houses for the working
classes. He took up the attitude that, while private
enterprise coiikl provide houses tor the ordinary poor,
the particular class ot people with which they had
to deal was one which no builder could provide for,

and which only the nuuiicipality could afford to ac-
commodate. He decided that his aim must be to
provide that accommodation at no more than Is. per
room per week, and bring in 4i per cent on the capital
outlay. So he had an area allotted to him to show
what he could do, and he very nearly succeeded in
what he proposed to accomplish, for he managed in
the end to let two rooms for 2s. 6d. and three for

3s. 6d. per week. There was no plaster on the walls,

his floors were of concrete made of clinker from the
destructor and old tramway rails, the windows were
made small so that they would be cheap to replace,
and there was no woodwork that could be pulled to

pieces. The plumbing, however, was made as abso-
lutely perfect as possible, and separate water-closets
were provided for each tenant. He should have liked
to go on with that experiment, but he left Liverpool
shortly afterwards; still, he flattered himself he got
as near a solution of the problem as anyone had been
able to do.

THE lOLAI, GOVERNMENT BOARD.

It was in 1897 that he went to the Local Govern-
ment Board. The life of the municipal engineer was in
every sense of the word a strenuous one. One had not
onl}^ to engineer materials, but men—the most trouble-
some thing of all—and he came to the conclusion that
the time had arrived when he should give it up or it

would give him up. So he took the appointment with
the Local Government Board. He was very glad he
went there. It was a sort of backwater; he became
a kind of critic of other people's work. There was an
absence of responsibility, and he was happy. Hold-
ing inquiries was most interesting work, and afforded
him opportunities of seeing works going on in all

parts ot the country.
The proceedings at times were somewhat exciting,

and at one inquiry tliey were so riotous—those present
threatening each other with chairs—that he took the
drastic and quite illegal step of sending for two
policemen to restore order. .Vt another inquiry which
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he held in a remote country district—the proceedings
in this instance being conducted in a public-house

—

every single witness lie had before him was as drunk
as an owl. It was only six months after he joined
the board, and his report was naturally a very short
one.

During his connection with the Whitehall autho-
rity one thing which had struck him was the want
of knowledge among engineers of the board's require-
ments in submitting schemes for the latter's ap-
proval. There were no official documents setting
out what was wanted, and he had been sorely tempted
to write something setting out the procedure of the
board with regard to inquiries. It would, he thought,
be a help not only to engineers, but also to the board.
The reading by Mr. Boulnois of an amusing skit

on a Local Government Board inquiry which
appeared in The Survevor of January 31, 1902,
brought the lecture, which throughout had been
listened to with close attention and evident appre-
ciation by all present, to a close.

QUERIES AND REPLIES.

Mr. T. J. Moss-Floweh, in moving a vote of thank,?
to the lecturer, said he agreed entirely as regarded
the metric system. He thought it a" pity that it

had not been adopted by this country. In a tribute
to Mr. Boulnois, Mr. Moss-Flower added that he had
known him for tlie past twenty-five years. He was
indebted to him for many kindnesses, and one heard
wherever one went of the readiness with which he
was prepared on all occasions to give the benefit of
bis experience to members of the profession.
Commander Caborn, in seconding the vote of

thanks, remarked that if anyone present had been
disappointed with the lecture, he could only say that
he was very difficult to please. Personally, he had
been most interested in the address.
Some further remarks in support of the proposition

were made by Mr. Cuthbert Brown, Mr. F. W. Cable,
and Mr. E. Benedict, the last-named observing, in
regard to the dolphins on the Thames Embankment,
that he was told many years ago by Mr. Linlev Sam-
bourne, tlie well-known Pundi artist, that he was re-
sponsible for the de.s:gn of these.
Tlie Chairman (Mr. A. J. Martini, in putting the

vote of thanks, said he desired to express his per-
sonal obligations to Mr. Boulnois for the interesting
and entertaining evening he had given them. :Mr.
Boulnois had not told them much about his educa-
tion, and he had been wondering how much of the
success he had achieved was due t-o education, and
how much to natural aptitude. He had certainly
been the handy man of his profession. Another
thing was that he had told them that he had designed
and erected a pulpit, but he had not satisfied his (the
speaker's) curiosity on one point, and that was
wiiether he tested the structure by delivering the first
sermon from it.

The vote of thanks was carried with acclamation,
and Mr. Boulxois, in acknowledgment, spoke of the
pleasure it had given him to go back on the past as
he had done. His life had been full of variety, but he
was still vigorous and young, and that there was
some truth in the latter assertion might be gathered
when he told them that as recently as the previous
Sunday he was enjoying a bathe in" the sea.
A vote of thanks to the chairman for presiding ter-

minated the proceedings.

Essex New County Offices After considering a re-
iwrt by Sir Aston Webb, r.a., the Essex Standin'r; Joint
Connnittee last week adopted plans for the new county
offices at Chelmsford. The estimated cost was stated
to be £46,000.

A Par for Parents. — To harassed husbands and
fathers who are mentally wrestling with the problem
of what to give for a Christmastide present, we say
unhesitatingly—try Rowntree & Co., Limited, of
York. As to prices, they appeal to most average
pockets, for they provide boxed chocolates and con-
fectionery at all sums from 25s. per box downwards.
As to quality, their name has become a synonym for
purity and varied flavouring; as to daintiness', their
goods are charmingly artistic, with an oricinalitv
which IS equally remarkable. To take but one instance
from their list, we would note as typical " Picture Box
365," so arranged that the striking picture it in-
cludes of the Grand Canal at Venice can be per-
manently preserved, framed ready for wall decora-
tion. That the whole thing costs only 2s. is further
typical of the Rowntree prices, which are reallv
moderat«.

W» cannot undertake to reply to any qveriee vhieh am not aeco
pamed by the vritir's Ttamo and addrsu. These are re<;u<red at
fuarantei of good fnith, and not for puiiiication. Sltetchea aocv
panving querUi ehouXd he made eeparate^ on vhite raper, in pla
Nocli tnk linM. Lettervn} or figuree ahould he bold and piai».

900. Surface-water Drainage "Rainfall " write
I should esteem it a favour if you, or any of tl

readers of your valuable paper, could inform me wh
are the Local Government Board requirements wi
regard to the capacity of surface-water drainai
schemes for taking the rainfall per hour in an urbi
district. I believe the pipes must be capable of di

charging during the first hour of a storm at the ra
of Jin. per acre, but should like to be corrected
in error.

With regard to the calculations upon which tl

dimensions of surface-water sewers should be base
several variable factors, such as the slope of tl

ground and the porosity of the soil, must be tak(

into consideration, and many formulje have het

prepared for making the necessary calculation
Our correspondent will find several articles on th

subject in our back numbers. One of the mo
recent, by Messrs. R. O. Wynne Roberts and '

Brocknian, appeared in these pages on March 28t

April 4th, 11th and 18th of this year under the tit

" Storm-water Discharge," and this deals with tl

subject in a thoroughly exhaustive manner. On tl

other hand, at a Local Government Board inqui:

in December, 1910, according to a report in the loc

Press, the inspector stated that their requiremen
were that surface-water sewers should be prepari

to meet a rainfall of 1 in. in an hour, and that '

per cent of that inch finds its way into the sewer
This information was mentioned in our speci

article on sewerage in 1912 (The StiRVEYOS, Januai
26, 1912, p. 102).

Lower Thames Valley District Surveyors' Associatio

—The usual monthly meeting of the above associ

lion was held at the Town Hall, Twickenham, c

Saturday last, when a good number of members wei

present. A long and interesting discussion on buili

ing by-laws took place, and other matters which can
in for attention were the question of the conversion (

private dwellings into flats, the admission of liqui

trade waste and petrol into sewers, and points r
lating to the preparation of town planning schemes

Good Roads in Quebec The progressive highw-aj
policy of the Quebec Government has proved remarl
ably popular throughout the province of Quebe<
This is clearly indicated by the fact that out of th

£2,000.000 set aside for road improvements by the la

of 1912, more than £1,600,000 has already been applie
for by various municipalities. According to the repoi

recently presented to the Quebec Legislature by th

Minister of Agriculture and of the Road Departmer
this amount has been guaranteed, and as a resii

nearly 2,000 miles of macadamised and gravel road
will be constructed within the next five years. Th
ideal aimed at by the progressive Government c

Quebec is to replace all the old and unsystemati
highways by a system of splendid roads linking up a
parts of the province.

Law of Private Street Works It is surely a con
mentary on our system of legislation relating to wha
may be termed domestic matters that the owner c

house property (to say nothing of the occupiers c

his houses) has to thread his way through a maze c

statutes and decisions to ascertain his rights and hi

liabilities in connection with questions which ma,
arise every day. Such, however, being the case, text
books dealing with what on the face of them migh
be deemed to be simple matters have become ai

actual necessity, although the owner of property i

lucky if the text-book suffices and he is not driven t^

consult a specialist. The work before us* deals will

one of such subjects, private street works under th
Public Health Acts and the Private Street Works Act
18S2, but not with the Metropolitan Managemen
Acts

: the statements in the text are supported b;

decided cases, with references printed in the text
there is also a table of cases and an index, and i

should prove a useful hand-book. We find thi

recent decisions included, and the work seems t(

have been carefully prepared.—r/ie Builder

• " Notes on the Law of Private Street Works under th(
Public Health Acts." B.v J. B. Eeignier Conder, a Solicitoi
of the supreme Court. 3s. 6d. nett. London : St. Bride'i
Press, Limited, 24 Bride-lane, E.G.
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Institution of IVIunioipal and County Engineers.
METROPOLITAN DiSTRICT MEETING AT WESTMINSTER.

Mr. J. W. Corkiill, the president, occupied the
chair on Friday evening last at a metropolitan district

meeting of the Institution of Municipal and County
Engineers, held at the offices, 92 Victoria-street, S.W.
Those present included Messrs. H. L. Baker (East
Ham), John R. Beaumont, J. Birch (East Ham), A. T.
Briripewater (E:ih( Hami, J. W. Urook, E. iMassev
Bull (Finchley), W. J. Cross, A. W. Currie (Stoke
Newington), J. Rush Dixon (Woolwich), P. Dodd
(Wandsworth), W. Fairley (Westminster), T. O.
Guilbert (Guernsey), W. G. Kershaw (Hampstead),
F. J. Deakin Lewis, R. M. Matthews, James P.
Norrington (Brixton), J. S. Pickering (Cheltenham),
A. P. Piggott (Stoke Xewington), Norman Scorgie

(Hackney), hon. district secretarj', C. Chambers Smith
(Westminster), Sydney G. Turner (Temple), F. Wilkin-
son (Wimbledon), and O. E. Winter (Hampstead).
The sole business of the meeting was the considera-

tion of the following paper :

—

SOME RECENT LEGAL DECISIONS OF INTEREPT
TO MUNICIPAL ENGINEERS.

V,y SvDNEv G. Turner, aspoc.m.inst.c.f..

Banister-at-Law.

IMr. Turner was articled to Mr. J. II. Brierley, the
borough engineer and surveyor of Richmond, Surrey, and
in 1906 was called to the Bai', and relinquislied municipal
engineering work and the appointment of deputy borough
engineer, Bethnal Green, London, in order to practise
as a barrister. He is the author of " Public Health Law "

(1911); of the monograph on "Highway Law," included in
the work on " Practical Road Engineering " (edited by Mr.
H. Percy Boulnois, m.inst.c.e.. and published by the St.

Bride's Press, Limited): and of articles on "Combined
Drainage " and " The Single Private Drain," and other
subjects in The SnavEYOR. He is also the editor of the
weekly " Assistants' and Students' Section " in this journal.)

It has been said generally that the profession of an
engineer involves mnch more than mere engine'^rips

knowledge or even executive skill, and the observa-

tion is one which is particularly applicable to the

work of municipal engineers. For not only are they
called upon to deal with many matters wh-ch affect

the rights of third parties, but a large part of their

work—even that which may fairly be described as

routine—consists in the administrat:!on of a vast body
of statute law, much of which has been the subject
of judicial decision. It w'ould, of course, be un-
reasonable to expect that the municipal engineer
should be a legal expert, but he should at least

endeavour so far to keep himself abreast of new-

legislation, and those decisions of the Courts which
are relevant to his business, as will enable him to

safeguard the interests of his authority by avoid-ng
those pits into which others may have fallen. The

author makes no apology, therefore, for the presenta-
tion of a paper of this character. On the contrary,
he proposes presently to offer one or two humble
suggestiions as to methods by which the Institution
of MunCcipal and County Engineers can be of greater
service to its members than is at present the case on
the lines indicated. •

SELECTION OF CASES.

The total number of legal decisions which may
fairly be said to be of interest to municipal engineer,^,
even in a single year, is so large that for the pur-
poses of a paper like this some principle of selection
is necessary. Bearing in mind that this is a INEotro-

politan District meeting, the author has confined
liimself exclusively to cases which have arisen in
tlie Metropolis, the principles involved in some
instances, however, being of wider application.

COMBINED DRAINAGE.

In the early part of this year a very important
case in connection with the thorny question of com-
bined drainage {Kcrs/iaw v. Smith <{.• Co., Limited, 1913,
II L.G.E., 519) came before the High Court, and re-

sulted in a decision which should prove of consider-
able usefidness to Metropolitan local authorities. In
order that the points raised may be properly appre-
ciated, it is necessary that the principles established
in some earlier cases should be borne in m'nd, and
the following brief resume is therefore given. The
definitions in sec. 250 of the Metropolis Management
Act, 1855, are as follows:

—

The word " drain " shall mean and include any
drain of, and used for the drainage of, one building
only, or premises within the same curtilage, and
made merely for the purpose of communicating
with a cesspool or other like receptacle for drain-
age, or \vith a sewer into which the drainage of two
or more buildings or premises occupied by dif-

ferent persons is conveyed, and shall also include
any drain for draining any group or block of houses
liy a combined operation under the order of any
vestry or district board. The word " sewer " shall
mean and include sewers and drains of every de-
scription, except dra'ns to which the word " drain

"

interpreted as aforesaid applies.

Prima fade a conduit which takes the drainage of

more than one house is a " sewer," and the burden
lies on the party asserting that it is a " dra'n " to
show that an order for drainage by a combined opera-
tion has been made by the local authority in com-
pliance with the provisions of the Act (see Bethnal
Green Vestry v. London Sclwol Board, 1898, A.C.. 190
per Lord Halsbury, L.C. at p. 195). These combined
orders are made under sec. 74 as regards existing
liouses, and under sec. 76 are regards new houses
{Bateman v. Poplar District Board of Works, L.E. 33,

Ch.D., 360). In many of the cases which have arisen
the local authority has made an order for the drain-
age of certain houses by a combined operation, and
tlie work has been carried out in some way different
from that which was sanct'oned by the order. In
tliese cases the question has arisen as to whether
the deviation from the order was so material as to
OMiount to the execution of work which had never
been sanctioned by a combined order at all. Where
the deviation has been held to be a material one the
conduits in question have been held to be sewers,
and the burden of repair has consequently been
thrown on the local authority (see, for example.
KrrsJtaw V. Taylor, 1895, 2 Q.B.", 471). An alteration
in the grouping of several distinct groups of houses,
combined operations for all of which groups were
sanctioned in one order, has been held to be a mate-
rial deviation where the effect of such alteration is

to throw upon the pipe in question a greater burden
of sewage than that for which it was sanctioned
(Bullurh V. Peere, 1901, 65 J.P., 164) ; where the conduit
in question has taken the drainage of a greater num-
ber of houses than that for which it was sanct'oned
by the order, this deviation from the order has always
l:>een held to be material (see, for example, SilUs v.

Fiilham Borough Counril, 1 L.G.R., 643). In Vestry of
St. Leonard, Shoreditch v. Phelan, 1896, 1 Q.B., 533, a
pipe carrying the sewage of two houses, in the
absence of any order for drainage by a combined
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operation -was in law a " sewer " rei)airable by the

then vestry. Subsequently the owner of one of the

houses disconnected his sewaire, so that thereafter

the pipe was " used for the drainage of one building

only." The Court held, however, that upon such

disconnection taking place the pipe did not become
a " drain " repairable by the owner of the house still

.served by it, but remained a "sewer," vested in and
repairable by the vestry. This case is the authority

The accompanying plan B shows the work as ex(

cuted by the builder. Now, these deviation

although made in 1834, were not discovered until 19:

by the local authority, now the borough counci

Fortunately, Hackworth was still living at the tin

01 the discovery, and it was decided to serve him wit

a notice under sec. 83 of the Metropolis Managemei
Act, 185.5, requiring him to .alter the drains in co:

formily with the original order of the vestry. Th

BOROUGH OF HAMPSTEAD

N'l78-200 HICH ROAD.

for the epigram, " once a sewer, always a sewer," a

doctrine which needs some limitation in the light

of the recent case of Kcr-^/imv v. Smii/i <{• Co., Limited

(tupra), with wliich the author will now deal. And
first, as to the fact.s. In the year 1.S84, one Hack-
worth, a liuilder, applied to the then Hampstead

notice was not complied with, and the borou
council, in pursuance of their powers under the sai

.section, entered the premises and reconstructed t

whole system of combined drainage in accordar
with the plan originally approved. The aeeompai
ing plan C shows the drainage a.s it existed after tl

M>Gh ROAID.

Vestry for an order for the drainage of a row of

houses in High-road by a combined operation. The
vestry sanctioned liis scheme and made an order for

the drainage of the liouses by a combined operation
in the manner shown on the accompanying plan A.
In carrying nut the work, however, the builder made

reconsl ruction. The procceding.s which have just b(

outlined followed upon the discovery of a nuisai

in the pipe passing under No. 178, which pipe w
on tlie authorities, undoubtedly a sewer, and the m
question in the case was whether t!ie action of

liorough council in reconstructing the drainage

AiATP0iX/1T-

fii/Bl'C Hi»LTH DEPARTI

material deviations from the scheme as sanctioned
and ordered liy tlie vestry, cliief of wliieb were the
following:—

{a) An altcratiim in the groujiin.y of (lie Imuscs
(cp. livUiifk v. I/irvf, sup!-a).

{b) The connection to the system of a drain from a

workshop at the rear, not shown on the original

plan (Cf). <Ti:rn. V. ycwiii'llon Vrslrif, 1808. 2 Q.C,
1).

(r) The connection to the system of fom- gullic>

from a passage at the rear of the houses.
('/) Cert.aiu minor deviations.

cording' to the statutory jjrocedure, so as to ace
with the original plan, had thereby caused this p
to assume the character of a "drain," for the rev
of wliicli the owners of tlie premises were liable.

'

Court, by a niaiority. <lecided this que.stiou in fav
of the borough council, and incidentally indicate'

limit to bo placed upon the hitherto accepted doctr
" once a sewer, always a .sewer." For exaniple,

'

.In.-^tice Avory, in dealing with the case of Vcftn/

St. Lionard, S/iorrdilr/i v. Phclax (Pupra), said :

'

my opinion, the ca.ses to which our attention has b
called— i.e., Brarlfnnl v. Ea^'^tbournr CnrpnraHon. li
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1 Q.U.. 2o."i, ;>ir1 others—gtt rid ol that diihculty; at

all events, I think they enable us to say, if authority
is needed for it, that if a thing ceases to be a sewer,

then it is no longer a sewer vested in the local autho-
rity; and I confess that I am unable to follow that

decision to the full extent if it is taken as ilocidins;'

that a pipe or line of jjipfs w'hich once has been a

sewer must always remain a sewer, and always remain
subject to the control of the vestry, and the vestry

always be liable to maintain it as such." A.gain, Jlr.

Justice Ridley said: "I tlierefore thiuk that one is

at liberty on the present oeca.sion, reading those two
cases togetlier— i.e., the Shoreditcli and Kastbo\nne
cases—to say that the vnstinK of a sewer in a local

authority is only for the purpose of enabling tliat

authority to carry out its duties, the duties which arc

impo.sed upon it, and that if it sliould cease to l)c a

sewer it ceases to be vested in the local authority,

although there is no divesting clause." It should be

carefully noticed, however, that the borough council,

in reconstructing the drainage system, in this case

were acting strictly in accordance with their .statutory

powers under sec. 83 of the Metropolis Management
.'vet—a procedure which can only be followed it the

[lerson who did the wrongful work is still alive, so

that tlie necessary notice to amend it can be scrvi-

1

on him.
STUEET IMPROVEMENTS.

It is a curious and interesting circumstance that

many important street improvements in the Metro-
polis—for example, the Fleet-street widening now in

coiir.sc of e.Kecution—are carried out under jiowers con-
ferred upon local authorities by a statute which is nearly
lOO years old—the Metropolitan Paving Act, 1817,

commonly known as Michael Angelo Taylor's Act.

The provisions of the apjuopriate sections of that Act,

as interpreted by judicial decision, are concisely sum-
marised in the Earl of Halsbury's Law/, of Kntjland,

vol. vi.. pp. 171-2, in the following words: "Councils
of metropolitan cities and boroughs are empowered to

alter and improve streets, and for that purpo.se they
are authorised to purchase and take such houses,
walls, buildings, lands, tenements or hereditaments
as are necesiartj for the purpose. They have power to

adjudicate as to what houses and land are necessary,
and if they do so hund fide their adjudication will not
hi distiirbed. They may take part of a plot of land,

but cannot take more than they reasonably require.

They may take part of a house or building, but with-
out the consent of the owner or person interested they
cannot take part only, if the removal of the ))art would
substantially injure the house as it exists, and in

such a case, if the owner desires to retain the pari,

he cannot be deprived of it, and if the whole is taken
and the surplus land is sold, he has a right to pre-

emption." The courts have had to deal with two
main classes of cases under these provisions: (1) ca.^cs

where injunctions have been obtained a!jaint?t lo'-al

authorities to restrain ihejn from i)roceetling to lake

part only of a hou.se or building on the ground that
the taking of such part will substantially injure ti e

house or building as it exists; (2) cases in which it

has been held that where a local authority seek to

take the whole of a house or building, an owner is

entitled to require them to take a i)art only where
what is left can be rendered useful as a house, and the
owner is desirous of retaining it. The reccTit casL' of

JMi'ies V. The Londvn Corporation, 1913, 11 L.G.R., 59-),

which arose in connection with the widening of Fleet-

street, now in progress, was one of the former class,

and an iiijiniction was granted against the Corpora-
tion. The chief interest of the case, perhaps, lies in

.-^ome observations which were nuide ohiler by Mr.
Justice Warrington as to the meaning of the word
"necessary" in sec. 80. He said: "The authority
has to adjudicate that the purchase of the whole or a

part is ' necessary ' for the widening. I see no rea.son

for confining the meaning of the word " necessary
'

to physical necessity. It may be necessary to take
the whole if the owner will not rebuild ; it nuiy be
unnecessary if he will, and if the hou--e so reljuiU
w'ill be substantially usefvd. In other words, the
wishes and intention of the owner as well as the physi-
cal condition of the house may be circmnstances to

be taken into account by the authority in making its

adjudication."
PAVING NEW STREETS.

A detailed comparison between the three several
codes which have been devised by the Legislature in
rgard to the making up of new and i)rivate streets

would, no doubt, prove of great interest, but .such a
comparison hardly falls within the scope of the pre-

sent pai)er. It is interesting to notice, however, tliat.

whereas sec. l.W of the Public Health Act, 1S75, em-
powers an urban authority to require the owners ol

ju-operty which fronts, adjoins or abuts on a street to

which the section applies to ".sewer, level. i)ave.

metal, flag, channel or nurke good, or to )>rovidc

jinijicr moans for lighting the same," and similar
Words arc used in describing the works which may ))o

done by an lu-ban authority under the Private Street
Works Act, 1892, the words used in the corresponding
sections of the Metropolis Management Acts are mttcli

narrower. By .see. 1U5 of the Metropolis Management
Ac', I8.'ir), the jjower given to vestries (now borough
council.s) in regard to new streets is merely " well and
sufficiently to pave the same," and by sec. 112 of the
amending Act of 1862 the word " i)ave " is defined as
applying to and including the formation of the road-
way or footway of any street. The most recent case
decided in the High Court under these sections was
WaiidiWorl/i Borough Council v. Golds. 1910, 8 L.G.R.,
1,102. Although this case is now about three years
old. it has been thought well to include it in these
noles, because of the very practical nature of the
points which were discussed in it. In form, the case
was an appeal by the borough coimcil against a de-
cision of a nuigistrate dismissing a summons for the
rci-overy of a sum of money apportioned on the re-

spondent in respect of the paving of Cavendish-road.
The first question rai.sed by the appeal w-as as to

whetherthe borough council were debarred from paving
(\avendish-road as a new street under sec. 105, because
of the fact that they themselves had previously, from
time 1o time, substantially repaired it. It was argued
on behalf of the respondent that if, in the course of

repairs to a road, the local authority have done so

much work that it was in the nature of i)ermanent
paving, their right to act luider sec. 105 was gone.
The Lord Chief Justice, however, did not accept this
proposition, but enunciated the principle in the follow-

ing words: "Where the local authority have elected
to do nil thai the// demand to be done, then the subsequent
burden of iiaving rests with them, and they cannot
call upon the owners to do more." Another important
point arose owing to the fact that the propo.sed works
included the throwing of part of the footpaths into

the road and part of the roadway into the narrower
footpath, so as to make the footpaths on each side of

the road of a uniform width. That this proposed
alteration in the respective widths of carriageway and
footw'ay was a substantial matter was shown by
evidence to the effect that the old footpath on one
side varied in width from 9 ft. 7 in. to 20 ft. Ft was
held, on the authority of Rohcrtmn \ . liriflol Corporation,

lUOO, 2 Q.B., 198, tliat the local authority could not
call upon the frontagers to i^ay the cost of making this

alteration under sec. 105. A perusal of the judgments,
however, shows that the case is not an authority to

prevent reasonable adjustments in straightening an
ill-defined footpath, but that the application of the

decision is confined to cases in which the respective

widths of footway and carriageway have been clearly

defined by the person dedicating the street.

As regards the extent of the works which may be

done under the power to " pave." which, as above
stated, is aU that the section confers, the Court ex-

pressed the opinion that channelling clearly was in-

cluded, but indicated that the inclusion of the cost

of gullies and gully connections in an apportionment
was jjrobably illegal.

CLOSING ORDEBS UNDER THE HOUSING ACTS.

Among the many changes which were effected in

the law by Part I. of the Housing, Town Planning,

&c.. Act, 1909, not the least important were those in

regard to the juocedure to be adopted to secure the

closing and demolition of ansanitary houses. The
old i)rocediu'e laid down by the Housing of the

Working Classes Act was, as regards the Metropolis,

merely a compulsory application of certain clauses of

the Nuisances Removal Act, 1855, which was .subse-

quently superseded bv the nuisance sections of the

Public" Health (London) Act, 1891. The effect of this

was that before a local authority could secure the
closing of a house rmfit for human habitation, com-
plaint had to be made before a magistrate, who alone

luul ))0wer to make the necessary order, or, on good
cause being shown, to cancel it. By the Act of 1909,

however, a complete new- procedure has been laid

down, and the local authority them.selves now have
power to make closing orders, without going to a

magistrate at all. The main features of the new pro-

cedure are as follows:—
(a) The local authority are charged with the duty

of systematically in.specting their district \vitli
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a view to discovering dwelling-liouses tliat are

unfit, for human habitation.

(b) It is the duty of the medical officer of health

to make a representation to the local authority

with reference to any dwelling-house which

appears to him to be in this condition.

(') It upon representation by the medical officer

of health, or any other person, a dwelling-house

appears to be unfit for human habitation, the

local authority must make a closing order, to

be served upon every owner of the house.

(./) Any owner may apijeal against a closing order to

the Local Government Board within fourteen

days.

(() A closing order does not become operative until

the time for appealing is past and the appeal

(if any) has been decided against the appellant.

(/) As soon as a closing order becomes operative

the prescribed steps must be taken to secure

the removal of the tenants.

(</) The local authority must determine a closing

order if they are satisfied that the dwelling-

house has been rendered fit for human habi-

tation.

(h) Any owner may appeal against a refusal to

determine a closing order to the Local Govern-
ment Board within fourteen days,

(t) When a closing order has remained ojjerative for

three months, the local authority must take

the prescribed steps 'with regard to the demoli-

tion of the dwelling-house.

It will be seen that the broad effect of this legis-

lation is to substitute the local authority for a court

of summary jurisdiction as regards making closing

orders and to substitute the Local Government Board
for a Court of Quarter Seesions as a tribunal of

appeal, thus affording a good example of the modern
tendency to transfer the jurisdiction of the ordinary
courts of law in regard to quasi-judicial matters of

this kind to statutory tribunals, such as the great

Government Departments. Now, the Act' provides
thM the procedure on these appeals shall be such as

the Local Government Board may by rules determine,
hut there is a proviso that an appeal shall not be
dismissed without a public local inquiry having first

been held. The procedure, in fact, adopted by the
board on these appeals is to send an inspector to hold
a public local inquiry, and to view the dwelling-

house in question. This inspector reports to the

board, and the parties may be asked to submit any
further observations in writing for consideration. In
the case of Bex v. The Local Government Board, 1913,

11, L.G.R., 242; 30, T.L.R., 6, this procedure was
challenged by an appellant, who sought to quash an
order of the board by certiorari, on the ground that
the procedure was contrary to the principles of

natural justice. His main grounds of comi^laint were
two in number—viz. : (a) That he had no opportunity
of appearing before the member or official of the
board who actually decided his appeal, but only
before an insiiector whose function was merely to

hear evidence and report to the board ; and (6) that
lie never had an opportunity of commenting upon
the inspector's report, which the board claimed to
be a document confidential to themselves. The King's
Bench Divisional Court were unanimously in favour
of the Local Government Board, but the Court of

Appeal have recently reversed this decision by a
majority. The latter Court based their decision
lirimarily on the refusal of the Local Government
Board to disclose the report of the inspector. The
case is one of great impiortance and interest, as the
I'rinciples involved are by no means confined to the
administration of the particular statute upon which
it arose, but may be applied to many other instances
in which the Local Government ISoard and other
departments are exercising quasi-judicial functions.

CONCI-trSlGN AND SUGGESTION.^.

The foregorng cases will, it is hoped, not only
afford sufficient basis for a usetid discussion, but
will also serve to illustrate the general statement
made at the beginning of tliis paper as to the de-
sirability of the munic'pal engineer keeping himself
well abreast of the legal decisions affecting his work.
The institution is already doing something to assist
its members in this direction by keeping at the offices
the ThiiKS "Law Reports" since 1907, and by the
periodical issue of the "Abridged Reports of Arbi-
trations and Law Cases."

Xow, without saying a word against the admitted
excellence of the Times " Law Reijorts," it is sub-

mitted that they are not specially suited to the re-

quirements of municipal engineers. They are ijer-

fectly general in character, and include cases of every
conceivable descrijition, a very small percentage
indeed being concerned with municipal matters. In
the last available complete volume, for example
(1913-13), only thirteen cases out of several hundred
reported are indexed under the title " Local Govern-
ment." The author does not know how far the mem-
bers avail themselves of the opportunity of consult-

ing law reports at the offices of the institution, but
ventures to suggest that if it is thought desirable to

subscribe to any series, the Times " Law Reports
"

miglit well be supplemented or superseded by
" Knight's Local Government Reports," which are

issued in monthly parts, and contain not only reports

of all cases conc^irning local government, but also

any new local government statutes and orders.

As regards the periodical issue of the " Abridged
iReports," during the last complete year, 1912, two
parts were issued, containing digests of three eases

only. No doubt this represented all the cases which
could be appropriately digested from the Times " Law
Reports." It did not represent, however, a digest of

the cases of which municipal engineers should be
cognisant, as will be shown by the following list (by

no means exhaustive) of eases not included therein:—

Crane v. Wallasey Corporation. )

K. r. Prestou Rural District Council. )

Bvlav

Higiiwayt-

Eatraordii.arv

traffic.

A.-G. V. Watford Rural District Council. ~i

Cababe r. Walton - upon - Thames Urban-
District Council. )

Colcl.e.ster Corporation v. Gepp.
^

Cambridgeshire County Council v. Pepper >

and Hollis.
"

)

Meyrick v. Pembroke Corporaticu.
^

A.-G. V. Lewes Corporation. Sewers.
Hart V. Marylcbouo Borough Council. J

Deuman c. Finthley Urban District

Council. I

Brockmau i'. Folkestone Corporation.

Bell .« Sons v. Great Crosby Urban District j Private street

Council.
f

wox'ks.

Alderson i'. Bishop Auckland Urban Disciict I

Coun-jil.
1

R. 1-. Epsom Urban District Council.

When it is remembered that the large majority oi

tlie members of the institution live in places where
access to any law reports is a matter of impossibility,

it will be recognised that the periodical issue of a

.-specially prepared "digest" of all cases of interest

to municipal engineers would be generally welcome
The author does not mean in any sense a rej^rint ol

reports in full, but a mere summary, issued, say,

half-yearly, of the salient points in each case. As
an example, the case of Wandsworth Borough Counci
V. Golds (supra) would be digested somewhat as fol-

lows :
—

Wandsworth Borough Council v. Golds (K.B.D.)
October 27, 1910. Before : Lord jUverstone, c.J.

Pickford and Lord Coleridge, j.i. Reported: L.E.
1911, 1, K.B.. 60; 80, L..J.K.B.. 126; 103. L.T., 56S

8, L.G.R., 1,102. Private street works—Metropolis-
Previous satisfaction of borough council with stati

of road—Power to charge cost of altering respectivi

widtlis of carriageway and footway—^What work
may be done under the power to " pave "—iMetro
polis iManagemenet Act, 1855, sec. 105; iMetropoli
iManagement Amendment Act, 1862, sees. 77, 112.

The footway on one side of a new street variet

in width from 9 ft. 7 in. to 20 ft., and on the othe
side from 19 ft. to 21 ft. The borougli counci
]n-oposed to pave it as a new street, making tli

footpath on each side of a uniform width of 15 ft

Held, following Holxrtsi'ii v. Bristol Cor/wralio
(lOtKl, 2 Q.B.. 198), that the cost of this alteratioi

could not l)e charged to the frontagers. Als
held that the power to '" pave " included chaii

nelling, btit query whether it includes the pre
vision of gullies and gully connections.

These suggestions are made in all humility tin

merely to afford a basis for the discussion of a branci
of the work of the institution which is of considera1)l
importance, and to indicate a direction in whic
the institution might be of assistance to the men
l:>ers to a greater extent perhaps than is at presen
the case.
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DISCUSSION OF MR. TURNER'S PAPER.
ACr. P. DoBD (Wand.'^worth) said they were indebted

to Mr. Tiirner for hi.'^ paper and for the valuable
suggestions it contained, and he had mueh pleasure
in ijroposing that a hearty vote of thank.s be accorded
to liini for the trouble he had Uiken in the matter.
He agreed with Mr. Turner tluit a periodical issue
of a specially preijared digest of all ca.ses of interest

t<i engineers would be generally welcome, and a sum-
mary, as he said, of the salient points in each, case
was all that is necessary. The London Boroutrli

OtHcers' Association, of which he wa.s a member,
issued a sunnnary of cases relating to local authori-

ties on the lines suggested by Mr. Turner, and he
found tho.-ie api^ertaining to the department he was
interested in very useful for reference. The ciises

were indexed and bound with the minutes every three
or four years. In the Abridged Reports, No. 23, of

the institution there Mere only three cases men-
tioned ; 8i pages were taken up with the Wamlswor/h
Jlorouffh Council v. Golds case, and li images only with
the other two cases. It seemed to him that instead
of having these lengthy rei>orts published it would
be much better and more valuable to the members
L'enerally to have a greater number of cases iirinted

in an abridged form, as suggested by Mr. Turner,
and if any further details were required they could
easily be obtained from the law journals, the Timis
" Law Reports," or " Knight's Local Grovernment
Reports." With reference to the cases mentioned in

tlie paper, as he knew something of the Wam/.<u-iir/fi

Jiorough Council v. Golds case, he would only deal' with
that, and doubtless other members would deal with
the other cases. The case was a very interesting one,
and three important jioints relating to the paving of

new streets in London were decided by the Court.
Briefly, the history of the case was this: The road
in question was formed Ijefore 1855, and was about
000 yds. long and 60 ft. in width. The carriageway
,was 30 ft., and the gravel path on one side was about
10 ft. and on the other 20 ft. in width. In 1868 there
were only four houses abutting on the road, two at

each end. Since that date about ninety-six new
hou.ses liad been erected, and the road therefore came
under the category of a new street which could be
paved at the cost of the owners of property abutting
thereon. The road had been watered, scavenged,
and, from time to time, coated, formerly with gravel
and flints, and latterly with granite macadam, at the
cost of the local authority. Plans, estimate, and
apportionment were prepared for paving the road as
a new street. The proposal' was to make the foot-

paths on each side of the road of a uniform width
of 15 ft. This involved the reduction of the existing
path on one side, and an addition to the path on the
other side of 5 ft. in width. It was also proposed to

provide channelling, and to recoat the whole width
of the carriageway with granite macadam. Althougli
the carriageway and footpaths had been substantially
repaired from time to time, and scavenged and
watered by and at the cost of the local authority,
it was held by the court that the power to pave in-

cluded channelling and the remetalling of the car-
riageway, but that the cost of altering the carriage-
way by reducing the footpath could not be charged
to the frontagers. .After this decision, fresh plans,
estimate and apportionment, were prepared, provid-
ing for ren)elalling the whole width of the existing
carriageway and for flagging the footpaths 10 ft. in
width, leaving a 10-ft. gravel margin on the south-
western side between the flagging and the kerb.
Having regard to the remarks made by the Lora
Cbief Justice, the gullies were omitted. The work
liad now just been completed, at the cost of the
owners of property abutting on the road. There were
still two very important points relating to the paving
of new streets in London which w'ould have to be
;%ettled .sooner or later, and these were the question
of tlie gviUies and the incidental cost and charges.
.\t the request of the Wandsworth Borough Council
the county council were dealing with the latter by
including in their next General Powers Bill a clause
similar to sec. 9 (2) of the Private Street Works Act,
1892, which authorised local authorities in any esti-

mate of the expenses of private street works t-o in-
clude a commission not exceeding 5 per cent in re-

spect of surveys, &c., in addition to the estimated
actual cost.

Mr. O. E. Winter (.Hampstead) seconded tlie vote
of thanks. The paper read to them that evening
represented a new departure, and one that would be

very much appreciated, especially by the members
of the Metropolitan District. It had been his good
fortune to come into contact somewhat with Mr.
Turner in connection with the actions which he had
taken on behalf of the Hampstead Borough Council,
and he could assure those present that that authority
had been always excellently .served by the advice
which he had given them. He had brought to a
successful issue .several ca.ses in which they had been
concerned. The combined drainage case in which
tliey were interested was fully set oiit in the paper,
and he did not know whether he could add anything
further to what had been said. If, however, the mcni-
liers wanted more details, and he (Mr. Winter) was
unable to supply them, his friend Mr. Kershaw, who
was among those present, would be able to provide
the information. The other case of interest in which
Hampstead was concerned had relation to a closing.'

order, and would, he believed, be the subject of appeal
to the Hou.se of Lords, for he understood the Local
Government Board would not allow it to rest where
it was. Many important points had to be considered,
not only in connection with housing schemes, but, as
they knew, in many other matters, they did not know
what tlie reports of the board's inspector on a case
wore, althoniih those reports were often a very im-
portant feature of the case. It was possible that this
action would lead to some decision that, in the future,
they would have some indication of the nature of the
reports. Combined drainage had, of course, been a
troublesome matter to authorities not only in London,
liut througliout the country. There had been a want
uf care in dealing with matters as they had aris-^n.

Drainage liad been carried out without the sanction
or knowledge of the vestry or council concerned, and
he had found it extremely useful to prepare a register
giving full details of all the houses in his district,
and in which appeared a list of every application for
drainage in respect of each house or tenement. The
original application had been entered up, and when
any alteration or amendm''nt was made that had been
duly noted in the register. It had been of consider-
able service, for many years past, in tracing the old
drainage. Mr. Turner's admirable suggestion regard-
ing the .summarising of all legal reports was exceed-
ingly useful, and one he would do his best to see was
put liefore the Journal Committee. He ventured to
think that if summarised reports of that kind were
promptly supplied to them, they would derive con-
siderable assistance from them.
Mr. Norman Scoecie (Hackney) said he quite

realised the importance of the Hampstead case, and
although the two previous speakers had given them
scmething relating to their particular districts, he
wanted, if possible, to generalise in the hope of getting
from Mr. Turner information which he did not at
present possess, and which possibly he should get
cheaper than if he sent a case to him for an opinion
in chambers. (Laughter.) The thorny question of

combined drainage was one which probably everyone
in that room was interested in. But he should like,

in the first place, even with the senior sanitary in-

spector of Hampstead present, to inquire, with some
curiosity, as to how the first inspection was made with
a view to determining the existence of a nuisance.
As he understood it, in the Metropolis the sanitary
inspectors had authority to act under the Public
Health Act. Mr. Turner said that proceedings were
taken under the Metropolis Management Act. What
would have been the position of the sanitary inspector
if, when he had wanted to inspect the premises, he
produced his power under one Act and proceeded
under another .' He did not think the case would
have been decided on all fours unless he had grace-
fully retired and come back with a different warrant
in his pocket. The fact that the builder Hackworth
was living at the time made it possible to serve a
notice, but he would like to know what would have
been the position assuming that he had died, and the
l)roperty at the time the inspection was made was in
the hands of persons who had received that property
without consideration. With due deference—he
might be wrong—hut he suggested that the principle
that appUed to the man living—namely, that he
could not take advantage of his own wrongdoing-
would apply equally to any person receiving the
property from him without consideration. There was
another point in dealing with this matter of com-
bined drainage which he thought had hardly been
made clear enough. Most, it not all of them, knew
that, as Mr. Turner said, if the burden placed on the
pipe was increased, then the obligation to carry out
the work was a matter for the local authority; but
he wanted to point out that the obligation only com-
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menced at tlie jjuint of junction of the additional

burden, and extended from that point to the connec-

tion with the sewer. That was clearly set out in the

case of HoUanrl v. Lazarus. There were other poJnt.s

which arose in connection with the question, one of

the most interesting being in a certain district witliin

the Metroiiolis where the eng-ineer to the local aiitlio-

rity was delegated with the power of approving com-

bined operations. The power was exercised to a

.

great extent, and in many instances the authority of

the surveyor convinced the owners that the lialjility

was upon them. One gentleman, however, got it into

his head that that authority was illegally transferred

to the engineer, and a case on that point was taken

to the courts, and eventually decided against the

body in question on the ground that they had at

that time no power to delegate powers of that kind t«

an officer. The consequence was that the drains of

some 40,0U0 houses in the district, where the plans

and records were accurate, had to be repaired by the

authority. Mr. Winter had told them how sueees.s-

ful he had been in compiling a register of houses
from the original applications. If he had been suc-

cessful in doinji that he congratulated him. The
difficulty he (Air. Scorgie) found was not in com-
piJing a register. )>ut in identifying the ])lans he had
with the houses which existed at present. A plan
was deposited for foiu' or five or any number fif

houses to be built on the east side of a street, but

no information could be obtained as to how those
houses weie to be numbered, while the jilans were
at one time so crude that it was difficult to identify

the houses. On the matter of street improvements,
Mr. Turner had told them that under the Michael
Angelo Taylor's Act, where an authority took part
of any jiremises they could l>e compelled to take the
remainder if the removal of the jiart required sub-
stantially injured the house as it existed. Probably
Mr. Turner was not aware of a case in which the
question of taking a ])art or whole was determined
on the point as to whether the window-cills of the
premises had been interfered with. The authority
took the land right up to the bay windows, and \>\\i

the area into the street. The ciUs projected some
9 in. or 10 in., and they were afraid to interfere with
these because the owner threatened them to such an
extent that they had fears of being compelled to

take the whole of the premises. That was the
London County Council. As regarded paving new
streets, he thought it was settled in the Camberwell
case, many years ago, that an old public road could
become a new street, and from the information ))ut

before them it appeared to him that, in dealing with
Cavendish-road, Wandsworth, the courts were simply
acting upon that decision. As regarded gullies, he
submitted that the Metropolis Management Act of
1862 clearly provided statutory powers for the inclu-
sion of the cost of these.

Mr. DoDD, interposing, said thai it tlie gullies were
put in when the sewers were laid an apportionment
could be made. But in their case they were dealing
with an old street, and the court held that they
could not do this.

Mr. ScoEGiE said he took it from the remarks of
Mr. Turner that the Lord Chief Justice did not go
so far as that. He said it was probably illegal.

Mr. ToKNEii pointed out that the opinion of the
Lord Chief Justice was on the paving sections only.
Mr. ScoEGiE, after remarking on the question of

tlie old streets that the power he had referred to
had been exercised over and over again, proceeded
to raise the matter of incidental charges. There was
no necessity, in his opinion, to get an amending Act
for that pmpose. He agreed that an Amending Act
would make the proposition much easier, but all

one had to do was not to make use of the services of
one's salaried officials for the work in hand, but to
engage special officials. That had been held to be
quite proper, and it was the system at Hackney.
Any service- which the members of hi.s salaried staff

might render he was unable to charge, but the ex-
penses they incui-red were such that they had no
<lifficulty in )>ersuading the Court of Appeal that Ihey
were entitled to put them on a 5 per cent basis. They
kept an acrurate account of the cost incurred each
year, and against that the percentage they charged
on Die different streets. With regard to the closing
order part of the paper, Mr. Turner had said that it

was the duty of the medical officer of health to make
a representation to the local authority with reference
to any dwelling-house which appeared to liim to be
unfit for human habitation, and in the next para-

graph that if, upon representation by the medical

officer of health, or any other person, a dwelling-

house appeared to be unfit for habitation, the local

authority must make a closing order. He sho\ild

like to know what was meant by the .second para-

grapli. Did it mean that anyone could make a repre-

sentation, or must these inspections be made by the

medical officer of health, or could the latter delegate

the power to one of the sanitary inspectors ? Must
he actually jiersonally have visited the premi.ses 'i

Concluding, Mr. Scorgie said he cordially thanked
Mr. Turner for his suggestions with reference to the

law reports issued by the in.stitution. For all l>rac-

tical puri>oses what had been issued up to the present

had been, in his opinion, of little use to the meni-
l)ers generally, and the meeting would be glad to

know tliat the matter was already under the con-

sideration of the council, and was one of the items on
the agenda of the following day's council meeting.
If he had been somewhat long in liis remarks he
hoped it would, at any rate, be the means of per-

suading some of the other members present tt> get

on their feet and offer a few remarks, for lie thought:

they ought t<"i do that if only in courtesy t« the author
of the paper, and to show how nnich they appre-
ciated his effort to bring this most interesting subject
ro their notice.

Mr. J. P. NoRKiNGTON (Brjxton) mentioned that
while at Fulham they made 316 new streets, and never
had the questions of 5 per cent or gullies raised. They
al.so had many cases of old thoroughfares becominji
new streets.

Air. J. KusH Dixon (Woolwich) said his opinion wa>
tliat Mr. Turner, in presenting a resume of those eases

whicli were of so nuich importance to them in theii

daily work, had given the institution a lead which
they would do well to follow. Mr. Turner had drawn
attention to the meagre natiue of the reports of law
cases. He quite agreed, and if the institution followed
the advice given them they would be doing a .service

to the memljers. The abridged re]iorls which hac
been issued uj) to the present were hardly worth tht

paper they were printed on, cases of the greatest iui'

portance being omitted altogether. Whose busines;
it had been to prepare the reports goodness only knew
Init he hopeil it would be recognised that an alteratioi

was necessary, and that quickly. With regard tt

combined drainage, he might mention that he ha(
some little association with the Shoreditch case, whicl
had had the effect of opening the eyes of metropolitai
boroughs to the importance of looking closely int(

every case as it came along. It had cost thousand:
a year to put into good order what they had previously

supposed to be drains, but what were now sewers, anc
although ilr. Winter had found it useful to compih
a register, he himself had as yet been unable to ge
the necessary information for such a purpose—and hi

spoke from experience of two districts. T'hey had thi

utmost difficulty in tracing the houses. Woolwicl
was, of course, one of the outlying boroughs, and thi

)ecords were consequently very crude. They hat

appealed to the London County Council for all thi

information they could give them, but that authorit;

were as much in the dark as themselves. He pro
posed to ask Mr. Winter to show him the register o

which he had spoken.

Mr. Winter remarked that, of course, they had hai

their difficulties at Hampstead, but the records hac

been so excellently kept that they were able to iden
tify 99 per cent of the houses. He might mention tha
there was a similar register at Poplar.

Mr. Rdsh Dixon, proceeding, said that Woolwicl
was somewhat .similarly situated to Wandsworth. .

large part was still unbuilt upon, as great a di.stanc

as 2 or 3 miles separating the built portions of th
district; and the roads in those intervening space
were narrow and tortuous in character. Those road
were gradually being built up and turned into ne^

streets. Until the Wandsworth case was settled the;

were very much in doubt as to the extent of thei

powers. As to charging for new gullies, of cours
there were gullies in the old roads, but when the road
were widened there was a bigger area of road aiii

cros.s-section to drain. Probably the road was pave
with something more impervious than before, an^

gullies were of more importance. To double th

number of gullies in a street was a serious nuittei

and the question was whether they were entitled i:

a new street to charge for the gullies, which wer
really in the nature of sewer works. They were i:

doubt as to whether they could charge for thos

gullies. In their ease it often involved an expend!

ture of .€300 or £400 per street, and he did not thiii
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they were entitled, in i)i-eparing plans juul aj)i>oitioii-

inents, to go under the Act. It iniglit be possible to
regard the sewers as siniietliing separate under tlie

Act, and deal with them as one thing; but he did
not think they had any authority to include the
gullies under new street work. A.s to incidental
charge.?, they had been charging, but were only en-
titled to charge 5 per cent for supervision. It was
questionable, however, hut it was being paid probably
because if the actual expenditure on incidentals, in
the nature of supervision especially, and similar
matters, could legally be charged, it would amount to
more than 5 per cent. Witli regard to the closing
orders under the Housing Acts, he could not throw
much light on that matter. His council had seen fit

to place practically all that work in the department
in which he thought it ought properly to be—that of

the medical officer of health. As compared with
twenty-five years ago, medical officers and sanitary
inspectors were nowadays of a very different class,

and whereas at that time it might have been advisable
to put the work under the borough surveyor, they
could now undei'take it better than the latter. To
his mind a great amount of care was being exercised
and no complications had arisen. Mr. Rush Dixon
added that he would like to see Mr. Tiu-ner's idea of

a review of important cases seriously considered by
the council of the institution, and he hoped something
would come of it. Many suggestions of a valuable
character had been made to the council from time to

time. Resolutions were duly approved ; but from his

experience of the institution over a period exceeding
twenty-five years, these were not always carried out
as they should be, and he thought they were entitled

to make that suggestion to the council. He did not
want the council to say it simply came from a dis-

trict meeting, but to have an assurance that such
suggestions would be taken to heart.

Mr. DoBD inquired whether a reconmiendation
could be sent to the council.

The President (Mr. J. W. Oockrill) said he had
not the slightest doubt that they would receive it

with the greatest amount of respect.

Mr. P. Wilkinson (Wimbledon) asked in regard to

the Wandsworth case whether the by-laws provided
that a private street must be laid out 40 ft. wide. In
Wimbledon they had had a case of an old road in

which one footpath was 20 ft. and the other 10 ft.

wide, and he was bound to say that if he owned a
house on the 20-ft. side he would object to the road
being widened at the expense of the ground on his

side. Under what Act or power was the work done ?

He agreed it was an excellent thing to make the
widths of the footpath the same on both sides.

With regard to combined drains, they tried some years
ago to get agreements. They took counsel's advice,
and practically what counsel said was that the agree-
ments would be all right. But the council thought it

would not be wise to go on with them. Wimbledon
allowed these combined drains, but some day per-
haps they would realise that they ought not to have
done so. In regard to the institution law reports,

Mr. Wilkinson said he hoped the handy pamphlet
form in which these were at present issued would
not l>e departed from, in order that they could be
bound up as before.

Mr. J. Birch (East Ham) said that in his district

they of course worked under different Acts to the
London boroughs. There had been a very interest-
ing discussion regarding gullies and connections. In
East Ham they always put in the guUies and con-
nections because they worked under the Public
Health Act. Mr. Birch said he agreed that the insti-

tution law reports had been of too meagre a cha-
racter.

The President, in closing the discussion, men-
tioned that he had put in thousands of pounds worth
of gullies in streets, and had never lost a penny of

that money. They had always recovered, and had
probably not lost 1 per cent of any charge they had
made.

The vote of thanks was passed.

Mr. Turner, in reply, said that he thanked the
members for the very kind reception that had been
given to his paper. If he had made an innovation
in choosing such a subject, the discussion had, he
thought, amply justified it. He respectfully dis-
agreed with the opinion expressed by Mr. Scorgie
that gullies might lie included in a new street appor-
tionment in tlie r^Ietropolis in the cii-cumstances of

Cavend'ish-road, Wandsworth. If they were put in as

part of a new .sower under the sewering sections, that
would be another matter. Regarding the combined
drainage question, he agreed with Mr. Scorgie that
the liability of a borough council only commenced
at the point of junction of the drainage from another
hou.se, and that if a house was in the hands of a
person who had acquired it without considerat,ion.
the position might be different in law from what it

was in Krri'/iaw v. .S'miV/i. He was glad that his sug-
gestion regarding the issue of a specially prepared
digest of cases had been received with such unani-
mous approval. He did not wish, however, to criti-
ci.se what had already been done, except by pointing
out that the real mistake was only to u.se one series
of reports. With that handicaji it was impossible
for anyone to make a comprehensive digest. He
desired to thank the meeting for the attention with
which his paper had been listened to, and for the
criticisms and discussion which had resulted from it.

It was afterwards agreed, on the proposition of Mr.
DoDD, seconded by Mr. Rush Dixon, that it should
be suggested to the council of the institution that
they should 'take into consideration the desirability
of periodically issuing, as proposed in Mr. Turner's
paper, a specially prepared digest of all cases of
interest to municipal engineers.
A vote of thanks to the president then concluded

the proceedings.

THE PROPOSED CANADIAN BRANCH.
In a letter to the Conlrart hWord of Toronto Mr.

J. W. B. Blackman, the city engineer of New West-
minster, British Columbia, says:—
"The Canadian Society of Civil Engineers has not

proved to be a huge success as at present constituted,
and I do not think that the time has yet arrived for
the organisation of another independent society.

" There are no water or electrical engineering
societies at present in Canada ; therefore it seems
evident that the members of these professions do not
feel that the time has yet arrived when such institu-
tions could be made a financial success. Those who
wish to be in close touch with their work join either
the British or A.merican societies, where they have
the benefit of long experience and the use of the
valuable collection of data and other interesting mate-
rial which has accumulated through the years. These
facts alone, to the young engineer, are sufficient to
tempt him to join such existing societies.

"How many municipal engineers arc there in

Canada at present ? And what would their subscrip-
tions amount to annually ? I see no good reason why
a branch of the British Institution of Municipal and
County Engineers should not be formed in Canada.
Perhaps it could be organised on the same basis as
the new branch of the Royal Sanitary Institute in
Vancouver. The proceedings of the municipal and
county engineers are immediately available for mem-
bers who join the branch, and they are especially
valuable since they are records dealing with municipal
engineering problems from all parts of the Empire.

" I am entirely in accordance with the suggestion
contained in The Surveyor of October 17th, and would
like to see it carried into effect, as I feel it would be
more successful than an independent institution."

Bristol's New Refuse Destructor.—Members of the
Bristol Sanitary Committee last week paid a visit to
the new refuse destructor at Eastville, which has re-

cently been completed. The city engineer, Mr. Lessel
S. McKenzie, conducted the party over the works, and
e-xplained in detail the whole of the operations carried
on in them. The plans for the works were prepared
under the direction of Mr. T. H. Yabbicomb while
he was city engineer, and the undertaking has been
completed since he was succeeded in that office by
Mr. L. S. McKenzie.

Darwen and the Bolton Water Scheme.—Under a
Bill which the Bolton Corporation are promoting in

connection with the purchase of land for a new water
scheme, it is proposed to close certain footpaths over
the moorland between Bolton and Darwen. The in-

habitants of the latter place have now started an
agitation in order that this may be prevented, and
they point out that the scheme will deprive them of

a picturesque holiday ground, and, should the paths
be closed, local naturalists' clubs and rambling
societies will lose the right of access to a locality which
contains niany things of botanical and geological in-

terest.
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Third International Road Congress.
THE TERMINOLOGY OF ROAD CONSTRUCTION AND MAINTENANCE.

The full title of Communication No. 10 is " Termin-
ology Adopted or to be Adopted in each Country
Relating to Road Construction and Maintenance."
Some of the reporters have prepared list? of con-

siderable length. The French report is arranged
under various head.s, the words following one another
in logical sequence. No two of the reports can be
compared, as they all differ in scope and treatment.

GERMANY.
Mr. VOSS, Stadtbaurat, Elberfeld.

There are but a few definitions in this short report,

and some brief notes as to the manner in which
certain materials are used. Sand consists of pit-

sand, river-sand, or sea-sand, with gi'ains \\\> to 7

millimetres (028 in.) in size. "Coarse gravel " has
grains from 8 to 15 millimetres (say. 0-3 to OG in.),

and " medium coarse gravel,'" 7 to 70 millimetres (0-27

to 270 in., say). " Packing-stones " are pyramid-
shaped, roughly cleft stone.< of 12 to 20 centimetres
(say 4| in. to 8 in.i in height. " Fillers " (zwicksteini
is the name given to the waste material produced
in the cleaving of the packing-stones, and it is used
to fill the spaces between the.se, acting like wedges.
"'Surfacing stones" are of die shape, with widilis
of 3 to 5 centimetres (1-2 in. to 2-() in.i. "IMacadam-
ised roads" are metalled road.<:, constructed withoui
packing-stones in one or two layers of-broken slonc.
llie term " macadamised roads " is often applied lo
metalled roads of all sorts witljout distinction.
" Kiton " is a mixture of tar and clay, which lias the
l)roperty of becoming finely distributed in water. Tlie
term " headstone," the author considers, should be
applied to serially arranged paving stones with nnc
face in each suitable for an npjier surface (see Com-
munication 5). " Sand-asphnlt," or " Charlotten-
liurg asphalt," consists of sand, bitumen, and I'nio-
stoiie powder.

AUSTRIA.
A. lIANIiSCH, Professor, K.K. Oberbanrat, Vinniia.

Prof. Hanisch has not sent in a report on thi-
subject, but takes the opportunity of suggesting a
classificaion of materials under three heads—Prin-
cipal, Subsidiary, and Dust-binding Materials. The
first would be subdivided into natiu-al and artificial
materials, and natural stones would be classed as
luimary and .secondary, the examples given being,
respectively, igneous and sedimentary rocks. Bust-
Innding materials would be in two groups—salt^
and oils.

THE UNITED STATES.
I.—No.Mi:NCL.VirEE OF BiTUMIXOUS Matehi.m.s Usjin

IN HiGnwAY Engixeeeing.
A. H. BLAXCHAED, Professor of Hiehwav EngineerinE
„ „ T,T-Tr Columbia University;
H. B. PFLLAE, Chemist, tlie American Asplialtnm

„„„„„„ „ '^°° Rubber Companv, Chicago;PREVOST HUBBAED, in charpe 6f the Division of Eoa.lsand Pavemeuts, the Institute of Industrial
Eesearch, Washington;

P. P. SHAEPLES, Chemist, Barrett Manufacturing
Company, Boston, Mass.

Of tlie nineteen dofiniticuis put forward in this part
of the report, five have been adopted bv the American
Society for Testing Matt-rials, and these inilude the
following: "Uitumens" are mixtures of native, or
pyrogenous hydrocarbons, and their non-metallic
derivatives, which may be gases, liquids, viscous
liquids, or solids, and which are soluble in carbon
disulphide.

"Dead oiJs " are oils with a densitv greater than
water which are distdlled from tars.
"Fixed carbon" is the organic matter of the re-

sidual coke obtained upon burning hvdrocarbon pro-
ducts in a covered vessel in the absence of free
o.xygen (is the word "burning" appropriate?).
"Free carbon in tars" is organic matter which i^

insoluble in carbon disulphide.
Of the remaining fourteen definitions, represent-

ing, in the opinion of the authors, the proper mean-
ings of the terms, the following seem lo be the mo^t
important:—
"Asphalts" are solid or semi-solid native bitu-

mens, solid or semi-solid bitumens obtained by re-
fining petroleums, or solid or semi-solid bituinens
wh!,|i „rc combinations of the bitumens mentioned

with petroleums or derivatives thereof, which melt

upon the application of heat, and which consist of

a mixture of hydrocarbons and their derivatives of

complex structure, largely cyclic and bridge com-
pounds.

' Asphaltenes" are the components of the bitumen
in petroleums, petroleum products, malthas, asphalt

cements and solid native bitumens, which are soluble

in carbon disulphide, but insoluble in paraffin

naphthas.
"Carbines" are components of the bitumen in

petroleums, petroleum products, malthas, asphalt

cements and solid native bitumens, which are soluble

in carbon disulphide, but insoluble in carbon
tetrachloride.

"Dehydrated tars" are tars from which all water

has been removed.
"Pitches" are solid residues produced in the

evaporation or distillation of bitumens, the term
being usually applied to residues obtained from tars.

II.—N0MENCL.\TtTRE RELATING TO HlOnWAY CON-
STRUCTION AND Maintenance.

]I. K. BISHOP, Superintendent of Public Works, Hawaii;
A. H. BLAXCH.VED. Professor of Highway Engineering,

Cohimbia University

;

W. W. CEOSBY, Chief Engineer, Maryland Geological
Survey and State Highway Commission;

A. W. BEAN, Chief Engineer, Massachusetts Highway
Commission.

The authors suggest definitions of thirty-two terms,

of which the following may be considered the most
important:—

" Binders " are foreign materials introduced inln

the mineral portion of the wearing .surface, whicli

increase the ability of the latter to retain its integrity

under stress as well as perhaps to aid in its first

construction. Cement, bituminous materials, clay.

tulphito liquor, &c., are examples. The term is used
also to a considerable extent for designating the
course in a sheet asphalt pavement, frequently u.'^cd

be: ween the concrete foundation and the sheet
asphalt mixture of graded sand and asphalt cement.
[It may be noted that this definition recognises the
use of binder within the crust, although the term
" wearing surface " is used. The examples given do
not, however, include solid binding or packing mate-
rials, such as grit, or stone chips, nor does the defi-

nition cover the use of a binder forming a part of

tlie materials of the crust before they are spread.]
" Bituminous concrete pavements " are those com-

posed of stone, gravel, sand, shell or slag, or com-
binations thereof, and bituminous materials incor-
porated together by mixing methods.
"Carpets" arc bituminous surfaces of appreciable

thickness, generally formed on the top of a road or
pavement by the application of one or more coats of
l>itmniaous material with gravel, sand or stone chips
added.

"Grade" is used to denote:—
("> The profile of the centre of the road, or its rate

<'f rise or fall.

(b) The process of establishing a profile by cuts and
fills of earthwork.

('•) The process of arranging by size broken stone,
gravel, sand or combinations of such materials.
"Patching" refers to the process of repairing or

restoring small isolated areas in the surface of the
metalled or paved portion of the highway.
" Renewals " arc extensive repairs over practically

the whole surface of the metalled or paved portion of
the highway.
" Repairs" are the restoration or mending of a con-

siderable portion of the metalled or paved portion of
the highway, but not usually of the majority of the
surface area. Repairs are more extensive than
patching, but less so than renewals.
[These three definitions hang together very well,

but the term " crust," Avhich is not to be found in
the list, might be introduced with advantage. There
is, at present, some confusion between the surface
itself and the layer, the top of which forms tlie
surface.]

"Pavements" are the surfacing of carriageways or
footways, when such surfaces are monolithic with a
cement or biluniinou^ binder, or are composed of
blocks.
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" Setting up " refers to the relatively ciuiek change
taking place in the liituminous material after its

application to a road surface, indicated by its harden-
ing after cooling and exposure to atmospheric and
travel conditions, as opposed to the slower changes
later occurring gradually and almost imperceptibly.
"Shoulders" are thn>e portions of the highway

between the edges of the road metal and the gutters,
.slopes or watercourses. [Not in accordance with the
Briti.sh use of the term.]
"Sub-grade" is the upper surface of the native

foundation on which i,- placed the road metal or the
artificial foundation, in case the latter is required.

[It may be suggested th;(t roadbed is the better word.

J

FH.VXCE.

L. LIMASSET, Inginicur en chef. Fonts et ChauseSes.

This report is "a brief summary in us natural an
order as possible," and under different heads. The
definitions liere selected are those which seem speci-

ally apt, as well as those which do not seem to corre-

spond with British terminology.

HIGHW.W SYSTEM.

The clas-siflcation of French roads is briefly outlined,

and it is jiointed out that " roads h«ve various uses
according to their classification, but the.se distinctions

are not ab.solute."

TARTS OF THE ROAD.

The road is built on a long strip of hind of unilorm
width which is called the " formation level."

Although the width of the formation level may be

constant throughout, the total width of ground taken
up by the road varies according to whether it has
slopes, ditches, banks, depots, i.*i;o. This width is

called the " construction width."
The ratio of the rise of the centre of the carriage-

way compared with its width is called "camber" or

''orosstall."

The strips or verges are generally utilised for dump-
ing down road materials or for pedestrian traffic. If

the strips are too narrow special "depots" are pro-

vided for depositing those materials.
'• Sowers " are longitudinal culverts generally placed

at crossings. [Clearly, the translation is at fault, or

tlio wrong W'Ord was used by mistake.]

The total width of water beneath the bridge is

called the "nett width," and the total width between
the abutments is called the "length of the bridge."

SCHEMES.

The usual terms employed in surveying and setting

out a road are given under this head. Reference is

also made to the preliminary schedule, the schedule

of prices, the detailed estimate, and the descriptive

memorandum, which sets forth and justifies the mea-
'-ures adopted.

CONSTRTTCIION.

A road consists of two parts, the " substructure
"

and the "superstructure." The first includes earth-

work and structures, and the second the road and its

adjuncts.
The foundation of the metalling consists of stones

laid by hand, which are larger than those of the top

layer, and which are laid dose to one another, this

operation being called "bottoming." The top layer

is formed of smaller material (broken stone or

shingle), and it constitutes the metalling, properly

speaking.
In order to bind the stone well together certain

materials—such as sand, for instance—are spread over

the road surface so as to fill the voids, these materials

lieing known as "binders," or "binding materials."

[Nothing is said as to material added beforehand or

a little at a time during the spreading of the stone.]

When the top face (of a sett) is larger than the

bottom face, the sett is known as "tapered."

MAINTENANCE.

When the vehicles follow the same track they often

wear away two longitudinal and parallel depressions

which are called "shallow ruts" when they are only

superficial, and " ruts ' are fairly deep.

When the maintenance is only intended to keep the

surface smooth without restoring the material which
has been worn away from the roadway, it is known
as " keeping a road usable." If, however, the por-

tions requiring repair are sufficiently numerous and
occur frequently, the method of renewal adopted is

known as " patching." ... It is generally found pre-

ferable to "keep the road merely usable," and repair

it from time to time by complete "resurfacing" and
" re-rolling."

THE AUTHOR S CONCLUSIONS.
" Would it be desirable, if (si'-) necessary, to amend

some of the technical terms in present use in order

to standardise the terminology of the road ? We think
such a course would be hardly practicable. Every-
body uses and knows the road. Nearly every kind of

workman is connected with road work, and has en-

riched its vocabulary. In short, the terminology of

the road is as much part and parcel of our curr_M)l

language as it is of our technical language."

THE UNITED KINGDOM.
L. SEREAILLER, Member Concrete Institute;

Col. n. E. CROMPTON'. C.B., M.INST.C.E.

;

Capt. L. A. KIXaSTON, M.I.A.B.;

P. C. COWAN. M.INST.C.E.;
J. 8. KILLICK, M.INST.C.E.;
L. L. KEOPF, Civil Engineer;

J. WALKER SMITH, M.I.SST.C.E.

This report consists chiefly of a glossary of terms
in four columns: (1) Eiiglisii term; (2) definition or

explanation, in English; (3) the French term, or the

definition in French, or both; (4) the German term.

.\n introductory note emljodying the views of the
couunittee is signed by the chairman, Mr. Seri'ailler.

It includes the following passages:—
" The committee considered the subject of such e.x-

treme importance and complexity that it would be
impossible at this stage to submit a complete glossary,

which should be the carefully considered work of

special committees appointed for the purpose. They
decided, therefore, to confine this report to suggesting

the lines on which the work might be compiled, and
preparing a jueliminary glossary of leading terms in

use, which might serve as a foundation for the

eventual work."
The committee recommend that a sub-committee

should be appointed for each country, or group of

countries, including a separate American sub-com-
mittee. Where several terms have the same meaning,
one of these terms should be adopted and the others

referred to it. A central committee should finally

compile the tri-lingual glossary.
" A sample of the proposed tri-lingual glossary will

lie found in the March, 1912, issue of the Bulletin of

the Permanent International Association of Road Con-
gresses."

The majority of the members of the committee were

of opinion that illustrations should be adopted

throughout—a matter that will depend upon the funds

available.
" 111 order that the proposed tri-lingual glossary

should perform the additional useful function of serv-

ing as a dictionary to the entire literature of the art

of "the road, ancient and modern, it is suggested that

it should include all the terms which have come into

current and more or less universal use, and should

also include local terms, those finally selected by the

congress for general adoption in future—to the ex-

clusion of all other equivalent terms—being indicated

by an asterisk. . .
."

THE PBELIMINARY GLOSSAHV.

The list prepared by the committee is described as

"a preliminary glossary of leading terms in use." It

should be understood that the list is not strictly com-

parable with lists such as that prepared by Major

W. W. Crosby and by the American committee, in

which cases it is sought to define and, to some extent,

to specify the thing named. In the British com-

mittee's list the entry in the second column is some-

times of the nature of a synonym of the word in the

first column; in other cases it consists of a fev/ words

explaining the nature of the thing or substance re-

ferred to, or indicating its purpose. A notable feature

of the list is the inclusion of words which are used

in road work in exactly the same sense as that in

which they are used generally. For example: Crank-

shaft, flue, valve-seat, corrugated iron, cubical, drill,

l)it, lead (the metal), salt, tripod, standard, wedge and
water. In some cases the attempt to define parts of

machines, for instance, seems to be out of place in a

glossary of road terms, as in the following cases:

Crankshaft—shaft directly (sic) acted upon by the

pistons: cylinders—part of the engine in which the

piston fits" the works; pistons—means by which the

force of the explosion in the cylinder is transmitted

to the crankshaft ; screw—the principle of the inclined

plane applied in the form of a continuous curve;

toggle joint—joint between two parts which have to

separate [this would apply to many forms of joint] ;

hammer—tool for striking a blow [mallet is not in the

list]; length—extent from end to end; outlet—exit;

quarry— site whence stone is obtained ; salt—saline

rock or deposit; water—H^O; velocity—speed.
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In other cases the explar.atioii or intended synonym
does not fit the word as most often tised, or as fre-

quently u.sed. The word *' burner " is usually

applied in connection with road machinery to a

fitting or piece of apparatus, not to "point" at

which gas or oil is ignited. One lights the gas, but

one can replace the burner ; it is a thing one can
handle. A "drum" is not necessarily a receptacle;

a brake drum or winding drum, for instance, the

outside surface of which is the important feature. A
"flue" is not usually a chimney, except, perhaps, in

some localities. In other cases the definition is in-

adequate, or even wrong. A "hppper" is a re-

ceptacle of a special kind, not merely a "receptacle."

A "steam jacket" is not, a covering of steam pipes

or cylinders, but is a jacket ot steam surrounding

the cylinder of a steam engine, or, in sijecial cases,

otherwise used. "Cement" is not concrete, and
"cinder" is not the same thing as ashes, though
often mixed therewith. " Ferro-concrete" is not

correctly described as " concrete construction on

iron framing." A " scraper " ought not to be a

"scratcher," and a "shovel" is not usually em-
ployed for digging, a fact which is set forth in a

proverbial saying of greater force than elegance in

its full colloquial form.
In some cases the definition excludes some of the

meanings of the word. A "baffle" may be used for

liquids, such as tar in a tar-heater, as well as for

gases. " Stress " may be pressure, but it is, in other

cases, tension. A "Ixirehole" may be used for test-

ing the ground at the site of the proposed works, as

well as in blasting. In a few cases the definit'on is

actually less definite than the word itself. A " ditch,"

for instance, is an open side drain, not any side

dra:n. A "ijier" may support or steady a wall, but

the word is as often applied to the support of an
arch or girder.

The following words also, call for special notice.

In road work the word "pocket" has the special

meaning in which it is employed in geology, as well

a.s the general meaning "receptacle." .The word
"carpet" -is not defined, hut " carijetinu " is a
" method of road surfacing." and the reader is re-

ferred to "wearing surface." This is defined as the

"renewable surface of road in contact with
traffic." The "wearing crust" of a road is, most
enipliatically, not the "uppermost surface," but is,-

at least, the top course. " Sand " is usually silicious,

and must be if it is to be employed in making mortar
for the masonry works of a road. The definition is

" an incoherent, finely grained sedimentary deposit."
The li.st of petrological terms includes a number

of good definitions, but is so short that it necessarily
lacks a number of leading words. The words " fel-

site" and "diorite" are used in definitions, but are
not themselves defined, and the character of whin-
stone is only vaguely hinted. It would seem better,

in this part of - the list, to adopt '.some systematic
arrangement, and to define, first, the important rock-
forming minerals ; next, using the names of the.se

minerals to define certain rocks of a comparatively
simple character ; and, thirdly, to prepare a separate list

of such rocks as can most conveniently be defined by
using the names of simpler rocks as well as thoi-e of

rock-forming minerals. The long-awaited decision
of the committee as to the meanings of the terms
" asphal't " and "bitumen" amounts to this:
"Asphalt" is "limestone naturally impregnated witli

bitumen." This is definite enough as far as it goes

—

but "bitnmen" is not defined.
Under the heading " Traction " there are some

very poor and some incorrect definitions. " Draught"
is defined as "haulage," which leaves out the
quantitative use of the term, since "haulage" is

defined as the " method of traction employed."
"Horse power" is not accorded a definition. "Cen-
trifugal force" is defined as the "tangential pull on
a revolving body," which is, to say the least, inade-
quate under the heading "Traction." "Momentum"
is the "mass of any body multiplied by its velocity in
units of distance," which will certainly not pass
muster. " Moment " is not defined.

"RUSSIA.
v. E. LAKNISKT, Engineer of Ways and Communications

to the Eussian Government.

This report is in three divisions: (1) The termin-
ology of general definitions; (2'\ the terminology of

road types and their details ; (3) the terminologr of

methods of eonstruction ajid. maintenance. AsJ in
the French report, the method adopted is to pre.sent

a statement desc-ribing the nature of different works
and the way in which they are carried oxit. the words
to w'hich attention is directed being in inverted

commas:—
" According to the nature of the ' roadbed ' on

which the layer of broken stone is laid, ' macadam-
ised roads' are with natural 'foundations' or with

artificial ones."
"As accessories of 'macadamised roads,' though

not always used, may be mentioned 'kerbing stones,'

which are laid along the outer edges of the 'metalled

surface,' also the drainage system, consisting of

'sand-covered drains,' besides the 'surface ditches.'

The author considers that the need for a strict,

well-compiled terminology is undeniable, and he
makes the suggestion embodied in the following

l)aragraph:—
" The international relations existing now on road

questions help to solve this problem ; the Inter-

national Road Congresses give the opportunity of

directly exchanging opinions bet-ween representatives
of different countries, and what still remains to be
done is to facilitate mutual imderstanding, to create

a technical language for roads, to ' unite the many
terminologies of different countries in one common
international terminology.'

"

CAST-IRON PIPE CONTRACT.

MADRAS ENGINEER'S NOTICE TO MANUFACTURERS.

Following upon an intimation made to him by cer-

tiiin tenderers that they would like to receive pre-
liminary notice of any cast-iron pipe contracts for

Ins works, for which the Corporation of iMadras are
likely to call for tenders, Mr. J. \y. Madeley,
M.iNsT.c.E., special engineer to that body, has sent
:)ut the appended list .showing approximate lengths
ol pipes of different sizes for which tendef forms arc
iimv in coiirse of preparation.

Appruximate Lengthen is Ft liT OF GisnMROS Pti-Bl REariRED.
i) a- iQluches.
Leugth in feet.

21
7,S0O

3
300

1 '5
128,000 «a

6 7 8
5.200 8.700 1,500

Uia. in inches.
Li-ngthtafeet.

9
-7;3oo

10
9.800

12 14
18,740 3,IC0

15 16 IS.

350 ^.500 10,670

Uia. in iuclies.

Lenzth in feet.

21
3.190

24
6.0 iO

27 3"
6.380 2,500

33 36
1,520 17.(00

Mr; Madeley, writing from iiMadras on November
iOth, says he hopes to call for tenders in the course
of the next month or two. The official notice will

iippear in The Surveyor.

Queen's County Assistant Surveyorship.—A special

meeting of the Queen's County Council was held re-

cently for the purpose of considering the question of

the appointment of an extra assisiaut surveyor and
other conditions prescribed by the Road Board, as

precedent to the payment of grants to the county
council in aid of the steam rolling of main roads.

The county stirveyor was directed to submit to the

next meetiiig of the council a report as to the neces-

sity, or otherwise, of api^ointing an assistant.

Liverpool Water Supply Extension.—On Saturday
last the new balancing reservoir at Malpas, Cheshire,
in connection with the Liverpool water supplj' from
Vyrnwy was formally opened. The object of the

Malpas balancing reservoir is not only to get the
necessary hydraulic gradient for the working of the

aqueduct so as to break the pressure from point to

point, but it also serves the purpose of recharging
the mains after a burst and providing a certa'n
amount of storage in reserve. That was becoming ot

increasing importance from the fact that Liverpool
supplies such a . great number of places between
Vyrnwy and the city. At present there are no fewer
than thirty-seven comiiiunitie^ on Liverpool's lire oi

aqueduct dependent on the Vyrnwy water for their

stipply. When the Malpas works are fully developed
tliere will l>e passing through the balancing reservoir

each day between 200,000 and 250,000 tons of water.
The reservoir has a holding capacity of 4,500.000 gal-

lons, a volume equivalent to the consumption of

Liverpool each three hours of the day. In diameter
the reservoir is 240 ft., and is situated at an altitude

of 450 ft. above the sea level. The contract for the
reservoir and the waste watercourse amoivnted- to

£7,750.
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Law Notes.
EniTEO HV J. B. RKIGMKR CONDKR, 11, Old Jewry Chambers, E.G., Solicitor of the Sujireme Court.

plume." Where necessary, covies of local Acts or documents
referred to skould be enclosed. All explanatory cliugramH
must be drawn and lettered in dlack ink only, and in such
style as to be fit for diretst reproduction- i.e., without
re-tiiawiner or amendment. Unless these conditionn

The Editor will he pleased to answer any questions affecting
the practice of engineer.-' and surveyors to local authorities.
Queries (uhich ."IwuUl be witten legibly on foulscap paper,
on one side only) should be addressed to " The Law Editor,"
at the office of Ti;.E 6urvevor, accompanied by the writer's
name and address, but correspondents who do not wish their
names to be published aliould alsc furnish a " nom de

irc complied with
q ucries.

Unless these condittV...-
It undertake to reply to

Streets: Fjjncing Vac.\nt Lani).—.Vii important

question as to tlie powers of local authorities witli

respect to the fencing of vacant land was decided

l),v the Court of Appeal in I'pjohn, v. WilbvcUn Crhan

Dflricl Council (November 7th). Sec. 32 of the

Willesden Urban District Council Act of 1903 pro-

vides that if land (not jtart of a common) adjoining

a stieet is allowed to remain unfenced, or the lence.-

are out of repair, and the land is, in the opinion of

the council, owing to ilie alisence or inadequate re-

pair of a fence, a source of danger to passengrers, or

is used for any immoral or indecent ijurposes, or

for any purpose causing inconvenience or annoyance
to the public, the council, after notice to the owner
or occupier, may cau.-<e the land to be fenced a;ul

recover the cost from the owner or occupier. This

provision is siiuilar tu sec. 31 of the Publx Health
Acts Amendment Act, IIW, except that in the pubiic

Act the words " in the opinion of the council " do

not occur, and that tlie authority must obtain an

Order of the Local Government Board before pro-

ceeding. The appellant in this case was the owner
of vacant land adjoining Willesden-green, which was
surrounded by a post and rail fence some 3 ft. 8 in.

high. The council were of opinion that, owing to

the absence of a ijroiier fence, the land was used for

purposes cau.?ing inconvenience or annoyance to tlie

public. They therefore L'ave notice to the owner to

erect a proper fence, and on his default they erected

an " economic " fence about 6 in. higlier than the

rail, and took proceedings before the magistrates to

recover £.j lis. 6d., tiie cost thereof, from the owner.

At the hearing before the magistrates the council

offered to call evidence to show that the land was
causing inconvenience or annoyance to the public,

but the magistrate (being of opinion that this was a

matter not for them but for the council to decide)

held that this was not necessary, and made an order

for payment. The Court, however, held that tlie

words " in the opinion of the council " applied only

to the first part of the section (as to the land being a

source of danger), and not to the latter part (as to

inconvenience or annoyance), and that as to this the

facts must be proved by evidence. They therefoie

sent the case back to the magistrates for re-hearir.g.

QUERTKS .\ND REPLIES.
In oruer to avoid confusion querists are requested to use

distinctive word-> as uoms de plume. The letter X, com-
binations such as X.Y.Z., and words sucli as " engineer

"

and "surveyor," should never be used.

Admission op Liorin Refuse from T^'.nxery .\>,i)

Fellmongery.—" Yrys " writes: In our urban dis-

trict we have a felhnonger and tanner's trade near
the town, the owners of which ask the council for

permission to allow tlie water from the lime pits to

enter the public .-ewers after passing through a

catchpit. There is a small stream running through
the fields opposite the tannery, into which the wastes
are discharged, and complaints have been received
from cowkeepers and dairymen thai their cows suffer

from drinking the polhited water in the stream. I

observe that the admission of liquid refuse from a

tannery would be a contravention of sec. 17 of the
Public" Health Act Amendment Act, 1890, but the
Act has not been adopted by my council. The
Rivers Pollution Act, 1876, Part III., sec. 4, does not
jjrohibit the discharge of the liquid into streams,
provided the best practical means are adopted to

render the polluted liquid harmless. I shall be
clad of your opinion as to whether the council are
obliged to allow the liquid to be connected with the

council's sewer ? If your reply is in the affirmative,

how would you suggest that we should treat the
water before it is altowed to enter the public sewers,
.so as to prevent silting, &c. ? How would you de-
fine " chemical refuse, &c.," appearing in sec. 17 of

tlie Public Health Act Amendment Act, 1890 ? I

shall be very much obliged if you will kindly advise

me as fully as xwssible the best course to be taken
by the council in the matter. ,

The council are bound to give facilities for the admission
of the liquid to the sewers, unless (<t) it would prejudicially
affect the sewers or the disposal of the sewage, or would
from its temperature or otherwise be injurious in a
sanitary point of view, or unless (b) the sewers are only
sufficient for the requirements of their district. (Sec. 7 of
the Act of 1876.) The use of llie best practical means to
render the liquid harmless would not relieve the manu-
facturers from liability under sec. 4, unless it is discharged
through a channel used, constructed, or in process of con-
struction at the pas-^iing of the .\ct, or a new channel
constructed in substitution thereof, and having its outlet
at the same spot. But proceedings under this section
cannot be taken without the consent of the Local Govern-
ment Board (sec. 6) ; nor until two months after notice to
the offenders isec. 13). If the facts are such that the council
are not bound to admit the liquid, and that the manu-
facturers are liable under sec. 4, probably the best course
would he for the council to apply to the Local Government
Board for their consent to proceeding^ being taken. This
consent must be obtained before giving the two months'
notice. (See lOst Riding Uivers Board v. Robinson, 1907,
1 K.B., 431.) But if the facts are such that the council
are bound to admit the liquid to the sewers, there might
be a difficulty in obtaining the oonsent of the board, and
the best course would be to give the required facilities.
The mode of treatment of the liquid is a technical question
outside my knowledge and the scope of these Notes.
There is no definition of " chemical refuse " in the Act of
1890. Presumably it means refuse from chemical works.

Sewer Co>, .STRrcTiO-.'.
—"Era" write.-: In 1903.

the owner of .some land laid out roads and. laid a

.sewer, connecting road gullies therewith, after the
non-approval of the plans by the council. The sewer
terminated at a ditch, and the estate owner called
upon the council to connect liis sewers with those
of the authority, which entailed the laying of over
200 ft. of sewer, together with the payment of com-
pensation for an easement. The estate owner at the
time refused to lay the sewer for the reception of

storm water only, as was always the practice in

the laying otit of other estates. This estate is now
about to be developed, and my council wish the
storm-water sewer laid in addition to the soil sewer.
I shall be glad to know—(1) Whether the council
are compelled to lay the 200 ft. of sewer across
private property, at their cost, to connect the estate

with their own s.ystem of sewers? and (2) can the
council compel the estate owner to provide separate
sewers for soil and surface water respectively ?

Under certain circumstances there is power under
sec. 9 of the Private Street Works Act, 1892, for the
council to require the provision of separate sewers
for the reception of sewage and surface water. Can
this, in your opinion, be used as a lever ?

(1) The council are bound to provide the necessary
outfall for the sewers on the estate iRegina v. Tynemoutli
Rural District Council, 1806, 2 Q.B.. 451); and if this is the
only method in which an outfall can be provided, they
must lay the 200 ft. (2) The council cannot compel the
estate owner to construct any sewers. As regards streets
not sewered to their satisfaction, however, they can proceed
under sec. 150 of the Public Health Act, 1875, or under
the Private Street Works Act, 1892 (if in force in the
district). Whether a street has been sewered to the
satisfaction of the authority is a question of fact, and
depends tipon the character of the district, the nature of
the ground, and the time and work necessary for properly
sewering the street. If, having regard to these matters,
there has been no tmreasonable delay by the authority,
then the statutory powers can be exercised (see Walthamstow
Local Board v. Staines. L.E., 1891, 2 Ch., 606). If the Act
of 1892 is in force, and the statutory powers are exercisable,
it might be possible to use sec. 9 as a lever, as suggested.

Specification or Works : Best iMATERiAis : Lead
Paint.—" Dross " writes : I forward herewith a specifi-

cation for the decoration of an assembly hall, and
refer you to the paragraph on " iMaterials." The
same specification has been used on previous occasions,

but this time a dispute has arisen, the contractor main-
taining that as the paint is not specified as lead paint

he is under no oblig.ation to use lead. He has. in fact,

used a zinc oxide for part of the work, although I must
say that where he has used lead it has been so specified

in the "iMaterials" clause. Do you consider that

the contractor's standpoint is a correct one ?

The clause provides that all materials are to be pure, and
the best of their respective kinds, and that all lead is to be

genuine old English white lead. If lead paint is the best

paint, then I think this clause obliges the contractor to

use it. But if there is another kind of paint which is

equally good, then the use of lead paint is not obligatory.
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THE NEED FOR SOME SPECIAL TRAINING OF THE

ROAD ENGINEER.

AN AMERICAN EXAMPLE OF FACILITIES.

In timely relation to the stirring letter of Mr.

H. Percy Boulnois in our last issue, we have just

received the " Highway Engineering " announcement

of the Columbia University in the City of New York

for 1913-14. It gives food for reflection a.s to the

lack of similar educational facilities in this country.

The section headed " Abridged Academic Calendar
"

shows that December 1st and 2nd are the days for

registration for courses in highway endnpering.

which begin on December 3rd. December 31st is the

" last day for filing title of essay by a candidate for

the degree of Master of Arts who is taking highway

engineering as a major, if the degree is to be con-

ferred in June." INIarch 23rd to 28th arc the date-

for the final examination in courses of highway engi-

neering, and .\pril 15th is the last day for filing appli-

cations and presenting essay for the degree of Master

of Arts.

The list of "officers of instruction" and non-
resident lecturers" is too long to quot<?, but it may
be said that it includes over thirty names of

speeiald.sts, including those of Prof. A. H. Blanchard,

H. B. Drowne. Prevost Hubbard, \V. W. Crosby,

,T. W. Howard, and G. W. Tillson, to name but a few.

A " general statement " sets forth that the graduate

work in highway engineering and allied subjects

leading to the degree of Master of Arts lias been

arranged especially for men engaged in the practice

of highway engineering. " The courses of instruc-

tion have been planned so as to deal with the sub-

jects only from the standpoint of the highway engi-

neer, and are so co-ordinated as to follow each other

in logical order without any duplication of subject-

matter. The content of the courses is sufficiently

broad to cover all )jhases of highway engineering,

thus providing the engineer with a foundation whicn

will prepare him to assume the duties of any ad

ministrative or engineering jiosition connected wiih

highway work."

The arrangement of the fjradiiate coui.-e covers the

following courses:—
First Session.—Economics and Design of Eoads

and Pavements; Bitinuinous Surfaces and Bituminous
Pavements ; Highway Bridges and Culveits ; Mechani-

cal Appliances used in Highway Engineering; Pioad

Surveying and Design; Seminar in Highway Engi-

neering Literature ; iMining, Manufacture and Test-

ing of Bituminous Materials; Engineering Geology.

Second Session.—Broken Stone. Gravel and other

Roads; Brick, Stone Block, Wood Block and Cement
Concrete Pavements; Highway Jurisprudence, High-
wiiy Laws and Systems of Administration ; Manage-
ment Engineering; Non-Bituminous Road Material.-.

Laboratory Course ; Street Surveying and Design

;

Seminar in Highway Engineering Literature; Test-

ing of Bituminous Materials, Laboratory Course;
Lithology and Petrology.

Lectures on special subjects by non-resident lec-

turers will be given in connection with many of the

above courses.

EQUIPMENT.

'The Bituminous Materials Testing Laboratory is

fully equipped with all the modern apparatus used
in the determination of tlie physical and chemical
properties of bituminous materials. The apparatus
includes a Dow penetrometer, a New York Testing
Laboratory penetrometer, a Dow ductility nuichine, a

Kirsehbaum ductility machine, Engler viscosimeters,
a Stormer viscosimeter, a Lawrence viscosimeter, an
R.E. viscosimeter, a Lunge tar tester. New York
Testing Laboratory viscosimeters. New York Testing
Laboratory hot ovens, analytical balances, a

Westphal balance, electric and gas hot plates, a

Reeve extractor, Sommer specific gravity apparatus,
Hubbard pyknometers. New York State Board of

Health flash point testers, Cleveland flash point
testers, platinum and porcelain crucibles, asphalt
flow plate, hydrometers, various types of apparatus
for the determination of melting point, free carbon,
fixed carbon and paraffin, and all other minor appa-
ratus necessary for the complete analysis of any
bituminous material.

The Non-Bituminous Highway Materials Testing
Laboratory.—A complete laboratory for the testing of

road materials has been established and is con-

stantly in u.se for investigations connected with mate-

rials suitable for road building. The facilities offered

by the laboratory are full and sufficient to nuike all

tests required to determine resistance to abrasion,

hardness, toughness, the cementing iiowcr of roail

materials and the classification of sand, gravel and

broken stone. The laboratory is at the .service o(

.students, and is used by them both for the ordinary

l)ro.secution of studies to whicli the dcterniiii.-ition (jf

results is related and for the piujioses of tlit-sis work,

and other similar investigations. It is etpiipped with

the late.st types of apparatus for the dt-termination

of various properties of .stone, brick, wood block,

asphalt block, and other road-buildingniaterials. jVmong
the more important pieces of ai>iiaratus are a four-

cylinder Deval abrasion machine, a National Brick

Manufacturers brick rattlei'. a Purdue brick rattler,

a ball mill, a pressure machine for moulding
briquettes for the ceinentat,ion test, two types of Page
impact machines for testing the cementing value of

rocks, a Page impact machine for testing the tough-

ness of rock, a Dorry machine, a diamond core drill,

a diamond saw, a giinding wheel, a rock crusher, a

Fraes electric oven, Jackson siiecific gravity appa-

ratus, mixing machine for fine mineral aggregates,

comjjlete .sets of Howard and Alorso sieves, ami
various types of apparatus for the determination oi

voids in mineral aggregates.

The Materials Testin.g Laboratory.— The materials

testing laboratory is fully equipped with modern
ajjpliances for the conduct of tests upon all structtiriil

materials. Tliere are seven testing machines, vary-

ing in capacity from 600 lb. to 40U.0(W lb., represent-

ing all American types, including a lliO.nuO-lli. Emery
hydraulic pow'er machine, which is a standard of

accuracy, and the refinement of mechanical construc-
tion. These machines are suited to make tensioir.

compression, transverse and torsion tests u])on

metals, aLso to make all desired tests upon building
materials, such as timber, stone, brick, concrete
blocks or concrete-steel beams, colunnis, partition

blocks, and all built-up materials. The laboratory
is ;dso liberally supplied with a large assortment of

cxtensometers, deflecfometers, nucrometers, gauges,
and .similar instruments of precision for measure-
ment of test pieces. Other apparatus, such as deli-

cate scales of different sizes for use in absorption
and freezing tests in buU'ding materials are avail-

able. A cement-testing laboratory is fully equipped
witli testing machines, briquette moulds, tanks, and
other apparatus requisite for all classes of investi-

gations in the nature and physical properties of

cements and cement mortars.
Tlie well - equipped Chemical, Geological and

iMineralogical iLaboratories of the Departments of

Chemistry, Geology and iMineralogy will ]>e used in

connection with the instruction offered by tliese de-
partments.

LIBKABIKS.

The Davis Libr.iry of Highway Engineering is the
most complete collection of works on liighway engi-
neering and allied subjects in the country. All the
most recent books in English, French and German
have been purchased, and, in addition, many old
volumes which are of interest from a historic point
of view have been secured. Town, municipal, county,
park. State and Government reports and specifica-

tions, many monographs and complete files of trade
publications also form an important part of this

library. All technical periodicals which contain
articles relative to highway engineering and allied

subjects are on file; hence the latest literature in the
science and art of highway engineering is available.
In addition to the Davis Library, the University

Library, the eight Scientific Department libraries
of Columbia University, and the library of the
American Society of Civil Engineers may be used by
the graduate students in highway engineering. Tlie

libraries of the American Society of Blechanical Engi-
neers, the Institutes of Electrical and Mining Engi-
neers, and the Chemist Club are also available.

Water Supply in the United States An important
memoir, by George A. Johnson, has been published
as Water-Supply Paper 315 of tlie U.S. Geological
Survey. It includes descriptions and illustrations of

all the principal filtration jilants in the United
States, together with a full account of the recently-
developed methods of water sterilisation with hypo-
chlorites, and the methods of water softening used
at a number of nnniicipa! iilaiits in that country.
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Assistants' and Students' Section.

CL.NnucTEr> i'.v SYDNEY G. TURNKR, Assue.M.ixsT.r.E.

411 communications in regard to this page must he
addressed to The Editor, St. Bride's House, 24 Bride-lane,
Fleetrstreet, E.G. Envelopes must bo marked "Assistants'
Section" in the top left-hand corner. Correspondents are
invited to submit questions for consideration and ansuers

QUESTIONS.

Thi.-: week answers are invited to the (cillnu iiij

questions :
—

362. Retaining Wall .V retaining wall in nia.-onry

i.s to be built alongside :i main road, and at the side

of a river having a solid rock bed. A footi)ath. y ft.

wide, runs along the side of the road, next to the
wall. The maximum load on the road is a 1.5-ton

roller, having a weight of ti lon.s per hind wlioel.

Assuming the natural slope is 30 deg., show, by
diagram, whether the wall shown in sketch is cor-

rectly designed to bear the thrust of the earth and
the weight of the roller. Give all calculations.

(.J. M. R.)

364. Water Supply—It is desired to construct a

set of four slow sand filters for purifying a water
supply to a district. Three of the fdters are to be
capable of dealing with the whole supply, and one
is to be used as a standby in ease of emergency.
The quantity of water to be filtered is 650,000 gallons
per twenty-four hours. The trunk main leading to

the filters is 10 in. diameter. Calculate the sizes

of the branches that will require to be taken from
the trunk main to each filter, assuming a rate of fil-

tration of .300 gallons per square yard per twenty-
four hours. Sketcli a suitable arrangement for per-

mitting the water to enter and leave the filters so as

to insure satisfactory working. (Aqua.)

365. Retaining Wall Stability Give a proof of the
following graphical method of determining the magni-

to the questions which appear. For the contributions con-
sidered to be the most meritorious, one or more premiums
171 books will be awarded monthly. Diagrams must
be drawn to scale on separate sheets, ready lor
reproduction.

surface of the earth. Draw BD. making an angle .\

with the horizontal, equal to the angle of repose of

the earth. On BU describe a semi-circle 156D. From
C draw CE, making an angle = '2.\ with the back of the
wall. .\t K draw KG perpendicular to KD to cut the
semi-circle in G. With centre B and radius BG, cut
BD in K. Draw JvL parallel to CE, cutting the upper
surface in L. :Make KM = KL, and join IM. The
triangle KLM is called the earth pressure triangle.

Siqipose it to represent a triangvdar prism of earth
I ft. thick, as shown at T. Then the resultant pres-

sure P per foot-run behind the wall, including the
effect of friction between the earth and wall, is given
Ijy the weight of this prism of earth, or P = area KLM
in square feetxl ft. x weight ot earth per cubic foot.

(H. K., Ji'amsholtom.)

366. Steel Plate Cirder.—A steel plate girder is re-

quired to span an opening 40 ft. in width, and is to

sustain a load (including its own weight) of 100 tons
distributed evenly. Give a cross-section of the girder

at the centre of the span, and state how the lengths
of the flange plates are arrived at. Show all calcula-
tions. Working stresses: Tension and compression,
7 tons per square inch; shearing, 5 tons per square
inch.

367. Building Construction.—What is the meaning
of the following technical terms ? Give sketches, if

necessary: (a) Guide piles, (b) efflorescence, (f) Lewis,
(d) hollow roll, (e) couple close. (Puzzled).

[The Editor is at all times glad to hear from
readers ^ho desire to submit questions regarding
matters of general interest, points of daily practice)
&c, for insertion in the "Assistants' and Students'
Section.'* Questions which are published are taken
into consideration, as well as other matter, in

aw#arding the Monthly Premium.]

REPLIES TO QUESTIONS.

Venturi Meter.—State the principles of the361.

Venturi meter, and describe how it is used in mea-
suring the discharge of a water main. (I. W. S.,

C'lapfiam Junction.)

Water in flowing from a pipe of one cross-sectional

area to that of another changes in velocity and,
consequently, in static pressure. This principle is

made use of in measuring water by means of a

Venturi meter, which consists of a short length of

tilde of tlie oartli pressure behind a wall (Prof. Keb-
hann's method): In the accompanying sketch BC
represents tlie back of the wall, and CD the upper

tube of small bore (or the throat) connected by suit-

able cones to the full diameter of the main.
The water pressures which actuate the recording

instrument are taken from the upstream or the full

bore of the pipe, and from the throat or constricted
poi'tion. In passing from the upstream to the
throat the velocity increases and the static head
drops, but is almost all regained by suitably coning
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up. This difference of pressure is termed the

Venturi head, and depends upon the velocity of the

water in the main; so when area of main i.= known,
discharge can at once be cakndated.

Ry BernouUi's Eciii. :
-

If n = ratio between upstream and tliroat areas

! = velocity in main.

DifF. press. = Venturi head = k — ()i'^— 1)
^?

VVliere k = coeff. allowing for friction in con-

verging cone only slightly greater than unity.

Q = t X Area main =V5r-^
( G.P.H. or Cu. ft.

Q = C X V' Venruri head l acconli' g to uni

Thus the flow varie.~ as tlie square root of the

difference of pressure, and even if the dimensions of

the tube are not known, the meter can be easily cali-

brated by test and the recording in.strument adjusted

accordingly. As this h or Venturi head in the equa-

tion is a difference, and not absolute pressures, the

recordinginstrumentsare all on the U-tube principle.

In the recorders mercury is used as the fluid in the

U-tube, the water pressure acting on the surface of

the mercury in each limb, so that if the static pres-

sure varies in the main while flow is constant the

pressures both at the upstream and throat will in-

crease or decrease by same amount and balance,

leaving mercury column stationary ; but if flow

varies, then the difference of pressure will vary, and
mercury move.

Jfecorders.—Generally, an iron float rests on sur-

face of mercury, transmitting the motion througli

a rack and gland to a diagram pen or to an integra-

ting arrangement. One integrating device is m

uniformly rotating vertical drum, the surface of

which is partly cut away so that a roller resting

on its surface is thrown in and out of gear for a por-

tion of a revolution, the duration of this depending
upon the height up the dnun the roller is resting,

the height depending, of course, upon the Venturi
head, or the rate of flow.

Manometei-s.—Besides recorder there is a type of

indicator called a manometer in which the U-tube
is of glass, and as the mercury moves up the reading
is taken at the top of the mercury column visually

against a graduated scale, giving rate of flow.

(E. W. W.. London.)

363. Surveying What are the chief differences in

construction between a tacheometer and a theodolite ?

What are the advantages of the tacheometer over the

theodolite, and how are the measurements effected by
means of the former instrument? (T. W. P., B,xhUl-
im-Sea.)

The tacheometer is simply a theodolite with a

telescope so adapted as to convert the instrument
into a telemeter or distance measurer. The con-

and the telescope is focussed to bring a sharp image
of the rod on to the diaphragm. Let the distance
from the object glass to the cross-hairs be ^ Then
as the telescope is focussed, d and t are the outer
and inner focal lengths of the lens respectively.

Let f be the solar focal length of the lens. In
sighting the rod through the telescope, the wire a

intersects the rod at a division r, and b at »•,. Then,
as rays of light travel in straight lines, the triangles
(I'/.M and rr'o are similar.

(1)

We have also the fiuidamental optical equation
for a lens—

(-')

From (1)

(^1

t =

) =
_l

/

ill
d-f

f = l

It is usual to make the fraction - equal to i'O,

100 or 200. This is done by adjusting the distance
apart of the wires {w), as f is constant for a given
lens.

The equation gives the distance from the staff to

the object glass, but in practical work the distance
to the centre of the instrument is required. Suppose
the distance from centre to objective be ",

Then D = E — +f+o.

This may be put D = KK-|-c, where K is a multi-

1 lier, usually 50, 100 or 200, and c = f+o, a constant
to be added.
The metliod of using the tacheometer is to sight

on a rod, graduated in feet—tenths and hundredths
—(a levelling rod is often used) and to note the
reading of the upper and lower cross wires. The
difference of the readings multiplied by K and in-

creased by C gives the distance of the staff from the

instrument station. By taking the angle of eleva-

tion of the staff the difference in level of the instru-

ment station and staff may be obtained from stadia

tables. If the line of sight is inclined more than
3 deg. from the horizontal, the rod must be inclined
perpendicular to this line, and a correction will be
necessary for the horizontal distance.

The constant C, which must be added to each dis-

tance, is often a source of error, and consequently
Eorro of Milan introduced the annalatic lens. This
is an extra lens placed in the telescope between the

object glass and the diaphragm, in such a position

st ruction of the tacheometer telescope will be best

understood after a consideration of the optical prin-

ciples involved.
In the sketch T is the telescope tube with object

glass O and diaphragm D. The diaphragm has two
horizontal lines a, h, at a fixed distance apart (w),

above and below the centre cross-hair c. A graduated
rod E is held at a distance d from the object glass.

as to dispense with the constant altogether. The
use of this lens necessitates the telescope of a
tacheometer being larger than that of a theodolite
10 admit more light, and to facilitate the reading of
the rod accurately, higher-power eye-pieces are used
than are necessary in the latter instrument.
In annalatic telescopes the focussing adjustment

is made at the eye-piece end and not, as in theodo-
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lites, at the objective end, because the distance of

the annalatic lens from the object glass is fixed.

In the sketcli is sliown a diaphragm used in

lacheoraeters. Ihe two horizontal lines aa, hb are

fixed to give a constant 1 in 50, and tiie outer ones,
(Id ee, give 1 in 100. Various patterns of diaphragms
are made, and should be mentioned when ordering
an instrument.
At one setting of a tacheometer, in addition to the

bearing and angle of elevation of a point, which are
obtained by the theodolite, the engineer can obtain
the distance, tlie difference in level and the grade
line, without going over the intervening ground with
chain or tape.
Thus, for rapid work, where extreme accuracy is

not required, as in preliminary surveys and topo-
graphical work, the tacheometer is far more useful
than the theodolite ; and, in fact, in countries w here
much of this type of surveying is being done, various
types of the tacheometer are in general use. It is

strange that English engineers have not more gene-
rally adopted this instrument, which combines with
the usual circles of the theodolite such rapid and
labour-saving devices. (H. V. O., ^i'tst Ilrumwic/i.)

Charles Letts & Co.'s Diaries.—The ordinary
business and pocket editions of tliese diaries are, of

course, well known, but we particularise the firm's

"specialised" diaries, w^hich have also met with very
great success, notably the Gardener's, Schoolboy's,
Schoolgirl's, Boy Scout's, Girl Guide's, Teacher's,
Poultry Keeper's, and Scientist's diaries. The Boy
Scout's Diary (issued under the direction of Lieut.-
General Sir Robert Baden Powell, k.c.b.) especially

has proved extremely popular, and it makes a most
inexpensive present. Messrs. Charles Letts' diaries

are distinguished by that simple but most useful con-
trivance the " self-opening " tablet, and the insurance
benefits given with them continue to be most liberal.

£20,000 has been paid in claims, whicli is, perhaps, not
surprising when one knows that the circulation of

these diaries is well over 1,000,000 copies, having grov/n
from 480,585 in 1904 to 1,090,182 in 1913. It is to be
noted that these diaries are published by Charles Letts
& Co., of Southwark Bridge Buildings, London, S.E.,

the members of which firm are the only " Letts's
"

engaged in diary publishing.

HOUSING AND TOWN PLANNING.

EASTERN COUNTIES CONFERENCE AT NORWICH.

The Eastern Counties conference in connection
with the National Housing and Town Planning
Council was held in the council chamber, Norwich,
last week, the proceedings oijening on Tuesday under
the presidency of Councillor Harold Sliawcross,
chairman of the Executive Committee of the Xatonal
Housing and Town Planning Council, with Mr. Henry
J. Aldrirge acting as secretary.
A discussion was initiated by the secretary on the

housing powers and duties of city and borough
councils and urban and rural district councils under
the Housing and Town Planning Act of 1909.
Mr. J. O. Steed (Melford) said the demolition of

houses condemned was one of the defects of the Act.
A condemned house miight be supported by houses on
each side, and to pull it down might involve all

sorts of difficulty. The Local Government Board
ought to give a " lead " on the subject.
Mr. J. H. Bugden mentioned the case of a shanty

in his rural district which the council condemned,
but the Local Government Board declined to order
it to be demolished or closed because they said that
while it was not an ideal abode, it was not insani-
tary. Rural district councils had no power to go
against the action of their superiors in London.
The chairman said that in Ireland a condemned

house was not pulled down tall the tenant had ob-
tained a fresh dwelling.

DESIGN AND CONSTKUCTION.

The chairman submitted a memorandum on the
design and construction of cott.iges in rural areas.

Tlie secretary said the opinion of many people who
had watched the development, of the concrete cottage
was that seemingly reliable material was often the
most unreliable of all. He had yet to find a satis-
factory concrete cottage.
Mr. A. E. Collins (city engineer, Norwich) remarked

that recently he had been engaged in building con-
crete cottages of blocks moulded by machinery. Care
had been taken as far as possible to keep the face
of the blocks inside porous. These cottages were
now completed, but not occupied. They seemed to
be thoroughly dry. He had built another concrete
house that was occupied, and there was not a damp
spot lin it. He could not say how the blocks would
last, but his general experience led him to believe
that they we"° at least as durable as good bracks.
His object in using concrete was economy, but he
was not sure that concrete was cheaper than brick.
The appearance certainly was better. There were
plenty of places where wood might be used for cot-
tages where bricks and concrete were too expensive,
but he would not encourage wood in construction as
a rule. In Suffolk and near London there were
plenty of wooden cottages that must have been in

existence for hundreds of years, showing that wood
is as durable as a lot of bricks turned out, and
certainly more durable than many of the Inicks made
in this district.

The chairman presented a memorandum, with
accompanying plans, dealing with the cost of cot-
tages and the advantages of a wider frontage. It

attempted, he said, to show the fallacy of expressing
the cost of a cottage by so much a cube foot. The
thing to do was to get one's frontage as large as pos-
sible. We were so obsessed with the ideas of the
past as to building on a narrow frontage in order
to save road space, that we thought we were going
to lose money if we built on a wide frontage. Witli
a wide frontage we could get a better house, and the
roams could be better arranged and more convenient
in size. He had l:>een very much imj^ressed by pro-
tests in Country Life and elsewhere, by local autho-
rities and estate owners, as to the prevalence of bad,
common, and ugly designs. If we did not take care
we might have an urban design thru.st upon us in the
country, making the country much less beautiful
than at present.

DRAINAGE AND IHE SIZE OF COTTAGES.

Mr. Collins, on the question of drainage, said it

was quite possible to drain country cottages properly,
in groups or singly, so that no one vpould have any
trouble by adopting a septic tank, which was not the
terrible thing some of them seemed to think it was.
Where the land was suitable in character subsoil
irrigation drains could be laid a foot below the sur-



902 THE SURVEYOR AND MUNICIPAL d,. kmm.u i-. i9i.i.

lace, and the anaiigeniout would go on working i.>iin-

tiicallv for ever. Ho had liad an arrangeniont of lliai

kind "working for twelve year^, and had never liad

to do anvtliiui; to it. It wa.- not necessary to c-leiin

septic tanks. Tlu-y w.-iit on working antonuitieally.

Mr. Steed jnnved. and .\Ii. Tuddeidiani seconded,

that in ea.ses where a .', a.iv ..I land is availahlr fm-

a cottage ii is not desiraM.' to i.nivide drainaKV.

This was carried hy ;i8 votes ajiainst 7.

With re.sj>ect to the iiiiniininji size and heis^ht nf

rooms, the chairman siilmiltted the fullowing sug.sje.-^-

tion: Tyije A (.cottage with living; idmn only)—Living;

room, IGf) M[. ft.: sculleiy. lia .-i. II., >>ne hedroom,

144 .-q. ft.; .small hedrooui. (J.J -.|. I!, 'I'ype R: Living

room l.'iO SI), f:.: pailoiir 110 r-i|. (1.; scnllery, 6;>

.-q. f(.: one lu'choom. 144 ^i\. it.. .Moalh'^l hedrooni.

G5 .sq. ft. Larders shouhl he in.iviiled. R.wim^ a<

a rnle, should not he less than 8 ft. IukIi.

The following proposition was agreed to:

" Tlnit this conference of the Eastern Counties

feels it es.sential for the comfort of self-respecting

labourers' families to have a small jiarlonr as well

as a living room ;ind a «:ish-house oji the giciinid

floor."

LOANS TO LOCAL AUTUOHITIES.

.Vt the adjourned sitting on ^Yednesday the ("llnw-

iug resolution was carried with one dissentient:—
"That this conference desires to express its

opinion that before State action in regard to the

liuilding of cottages is entered upon every effort

should be made to induce and help local authori-

ties to undertake the sujjply of houses tor the

poorest. As a means to this end this c-onferenco

is of opinion that loans should be granted by the

Government to local authorities for housing inu-

poses at a rate of interest not exceeding that paid

for tlie money deposited in Die Savings Bank

—

namely, 2i per cent. Further, this conference is

of opinion that, given this financial aid, local

authorities should accept the placing upon them
of conr-tructive housing action as a statutory duty,

and, where necessary, be williMg tn bcai- the sink-

ing fund charges of housing loans."

BUILDING BY-LAWS.

Mr. Collins said he always felt it a hardship that

cottage walls, extending through more than two
storeys, shotdd be more than 9 in. thick. He was
of opinion that a thickness of 'J in. was ample for

the wliole height of cotta,«es not exceeding three

storeys in height. The Corporation of Norwich,
joined with many other corporations ten or twelve
years ago, endeavoured to get the Local Government
Board to relax that by-law, but the board had re-

fused to do it. He moved a re.-olution in the sense
in which he had sijoken.

Mr. Stapleton seconded, and the prcipo.^ition w;is

carried by 12 votes to 0.

WESTERN COUNTIES CONFERENCE AT EXETER.

A two days' conference of the Devon, Cornwall,
and West Somerset districts was held on Thursday
and Friday at the Exeter Guildhall, and tlie gromid
covered by the speeches did not differ essentially
from that of the foregoing conference. The chair w'as

taken by Alderman W. Thompsoii. LTpon a show of

liands taken on the first day seven votes were given
in favour of the inclusion of a parlour in the designs
and ten against. The chairman also declared that
the proposition for a bath was lost by a large majo-
rity. Twenty three voted for some form of appeal
against the by-laws in rural districts, and twenty-two
against. With regard to the height of the rooms, the
chairman said it was generally agreed it .should be
8 ft.

Mr. F. A. Barnes, Assoc.m.inst.c.e., city engineer
of Truro, stated that Truro was the first authority in
Cornwall to erect workmen's dwellings, and he
thought with success. The cost of construction of

seventeen three-bedroom houses, with living room,
scullery, water supply, including drainage and fences,
worked out at £155 per house. The site was
the property of the corporation, but it was a very
difficult one: tlie ground was hilly and difficult of
access, and they had to spend JuVO in extra founda-
tions. Against this they put the site, and then the
total outlay worked out at only .ei7(l per house, and
the houses were let. including rates, at 4s. 7d. a week.
With regard to arrears of rent, so far as tlie corpor;i-
fioii was concerned, they had only lost 8s., and the
cost of repairs had been nil. The council gave pre-

ference in every case to persons with faniilie;

believed they liad met a great want at Truro
Barnes went into the derails of construction, ai

diairman thanked him for the information h

able to give.

W the session on Friday a resolution was a(

.illinning that the local authority .should have
1.1 l.iiiid houses wherever there was a genuine di

Id. Iiou.-es. as well as in)- the poorest and ll

;. and
. Mr.
Ill the

e was

lupted

power
.'iiiaiid

le dis-
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for L'lt'i-u ill btiifnf), llic sun
There is some remetlij or nt
II tlierc he one, resolve to Ii

II iinl. suhrnit, utid iiei-er mil—Anos., 1

STEEL-FRAMED COTTAGES.

'j"n III,- KJit'o- of The Suuvevoi;.

.Sn;.- ill yiiur current issue you say (referriny to

.Mr. Arnold' Mitchell's tllO cottage) that "if it were
pii-<ible to build a cottage for so small a sum as £110,

a very great step would be taken towards a solution

uf the rural housing problem." It is hard to see how
it can be done so long as the ordiniiry building
methods are adopted, but if euijineers were to tackle
the prohleiii seriously, and put into operation the vast
resources of our engineoring establishments and large

factories, 1 think ClOU could easily cover the cost of a

cottaixe of the standard dimensions—viz., 10,Ol.)Ucub. ft.

—without sacrificing stability, comfort, durability or
artistic appearance.
May 1 suggest a few items upon which your prac-

tical and experienced readers may ponder, and favour
Us with their valuable opinions:—

(1) Foundations.—Omit trenches. Let the local

authority lend traction engine, trucks and steam
roller to deliver mad metalling, deliver, level and roll.

These can travel from site to site over the county, and
luepare sites indicated beforehand, and it could be
done in the intervals when the ste:im roller-, iVc. are
iMt required for county use.

(2) Walls.—Omit brickwork, and substitute u steel

framework with artificial stone slabs, 2 in. thick, on
the outsi.le. The steel framework would consist of

light steel joists as uprights, about 3ft. apart, with
stronger ones at intersections of walls, and with first-

floor joists of steel. It could be framed together com-
plete at tlie steelworks, and could all be done by the
powerful and accurate machinery available. About
20 tons would Vie sufficient for four cottages, and would
amount to :ibout -C4tJ or .t45 jjer cotta.ge in a block of

four, including labour. The artificial stone slabs could
also he made at manufacturers' works, but the archi-

tect would have to supply complete details, fully

figured, so that all the slabs could be delivered ready
for fixing, and if these are moulded carefully they
could be put into position without cement, the joints

being fine. A light pointing of cement or paint could
be supplied afterwards if desired. The slabs could be
grooved in vertical joints, and held in position by
galvanised-iron clips to a light steel framework of bars
(flat and round) standing between steel uprights. The
roof could be arched steel ribs tied in at foot by first-

floor joists.

(3) If a couple of cranes were hired scaffolding could
be dispensed with, and tlie steelwork and stone slabs
could be put in position speedily.

(4) Ordinary plastering could be superseded as fol-

lows: First floor to be floored with IH"- boards
treated with non-flammable process, and with an
underlining of Willesden paper. The walls on inside
to be lined with plaster slabs reinforced with ^-h'-

mesh wire netting. The slabs could be made to sizes
to be supplied at a factory, and fastened to the light
steel bars before mentioned.

(5^ The chimney stacks could lie terra-cotta flue

liipes steadied by the steel framing, and faced on in-

side with plaster slabs. Fireplaces could he cast-iron
with terra-cotta slabs.

(G) The roof could be covered with Ruberoid or Rok,
and no zinc or lead fastenings would then be required.
The guttering could he also made of the same mate-
rials, a groove being made along top of walls, and also
carried down face of walls, dispensing with down
pipes.

(7) A sort of moat could be made along front and
b;uk, into which surface water could be conducted by
groove in paving, thus dispensing with drains. The
contents of eartli-closet could be wheeled (apparatus
;nid alh to a manure heap in garden.
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(3) All joinery to be mac)iine-made, and put in liand

at once.
So niucli for economising; and I should, in ilosiuy.

like to indicate a few it*»in.=! on whicli any nmni'V

aviiilalile eoukl ho usefully expended.
(a) A little thought for the eottacers' aniinnU would

he well hestowed. Some wire nettius and sheds for

the fowls; some wickets rut in hack door and sheil

door for ingress and egress of eat, and a cdnifortalil.'

kennel for dog.
('>) One or two bay win<lows, and an entranre lohhy.

(r) An oven large enough to hake bread. The sanu'

furnace could heat this oven alternately with the

copper. Plain fireplaces would do for all the rooms,

except, perhaps, a small oven and grate in the kitchen.

I feel quite sure that experienced engineers could

.see possibilities in the way of economy and saving of

time by the adoption of some of the resources avail-

able well ahead of those tentative ones [ have sug-

gested.—Yours. &c.,

W. 0. :Mkk1!Iik,

c/o Messrs. Alderton A Son,
Stradbroke-road,

Southwold, Suffolk.

December C, 19l:i.

LONDON REFUSE DISPOSAL.

To the Edilui- „f TuK Sukvevok.

Sib,—It has come to o\a knowledge that some per-

sons have been spreading a rumour to the effect that

the medical superintendent of the Southwark In-

ifirmary has complained that certain house refuse

treated at the depot of the Borough of Soutluvark by

means of our "Patent Lightning Uust Manipulators"
lias been responsible lor the illness of some children

at that infirmary through microbes disseminated from

the refuse while lying in open trucks on a railway

siding near the said infirmary. We hereby most em-
phatically deny the truth of this rumour, and declare:

(1) That the house refuse concerning which the

doctors are said to have complained is mil the refuse

of the Borough of Southwark, but refuse of a neigh-

bouring borough.

(2) That the refu.se of this neighbouring horouLdi lias

never been treated with our dust manipulators.

(3) That the depot of the Borough of Southwark,
where the refuse is converted into mantire by means
of our dust manipulators, is situated near the ]ilei)hant

and Castle, while the infirmary in question is in

Dulwieh-grove, di.stant several miles.

(4) That the refuse of the Borough of Southwark
treated with our dust manipulators is nut kept in

open trucks on any railway siding for a week at a

time, but is sent immediately and directly to the

farrners in Kent in the form of clean and deodorised

manure.
(5) That no complaint of any kind has, to our know-

ledge, ever been made against the liouse reffise con-

verted into manure by our dust manipulators.
Over 100,000 tons of this house refuse converted into

manure by our dust manipulators have already been
sold by the Borough of Southwark alone, not to men-
tion the quantities similarly made in Lancashire,

Yorkshire and other counties ; it is therefore obvious

tliat if the refuse thus treated had created any nui-

sance, interested parties would not have failed to

make that fact known to the public before now. On
the contrary, we have received excellent testimonials

from all who are using our dust manipulators, and it

is an authenticated fact that these machines get rid

of the house refuse nuisance altogether, while at the

same time effecting a considerable saving to muni-
cipal authorities.—Yours. Ac.

The P.4TENT Lightning Crusher Co., Ltd.
(A. D. Furse, Manager.)

If.v Rosebery-avenue,
Grav's Inn-ro£ul, London, E.C.

"December 3. 1913.

THE NEED FOR SOME SPECIAL TRAINING OF THE
ROAD ENGINEER.

To the. Editor of The Surveyor.

Sir,—The letter written by Mr. Percy Boulnois re-

garding training for future road engineers is indeed

very interesting, and gives food for reflection.

Looking forward into the future, it is truly neces-

sary and essential that some means of qualifying

technically should be instituted, such as mentioned

—

viz., a Cliair of Highway Engineering.

The writer has on many occasions discussed with

ii.iinty surveyors, and more especially their assistants.

the advisability of the Institution of Munieipal and

County Engineers drawing up a syllabus to cover

highway engineering and county work only. The
excellent syllabus of this institution now. in the

writer's opinion, is such that the young man deciding

to stick to county work and highway eugineering.

feels that it is to a certain extent a lot of hard study

and work (to which, in all probability, lie lias luit

sufficient time to devote) lor whieh lie will have no

use.

Supposing tor the iiioiiieiit that this iii-1 it Lit ion,

uitli its large niimlier ol highly qualified highway
engineers (of wliieh ]\Ir. Honlnois is one), drew u)<

a suitable .syllabus to meet the requirements of a

highway and county engineer, is it not safe to say

that some of the present modern and efficient pro-

fessional coaches would at once Ifiy them.selves out

to jirepare |iupils for this particular hranch of engi-

neering, which at tlie present inoniciil is of no small

iniportance.

It must he admitted that to-day there are hundreds
(if junior assistants to whom a Chair of Highway
Engineering would be beyond reach, hence the sug-

gestion: "Would il not be advisable for the Insti-

tution of Municipal and County Engineers to provide

an examination solely for highway engineering?"
Surclv thev are the most suitalile hudv to do this.—
Yours, <te.,

KoAll StlKVKVOli.

MR. BOULNOIS' "GLOSSARY OF ROAD TERMS."

Til t/ii; Editor of Thk Sdrvkvok.

Su:.—In !Mr. Boulnois' introduction he says: "The
time has arrived when an attemiit should he made
to standardise, if possible, the nomenclature of road

terms." This, then, is the object of a glossary, and
1 do not think that even Mr. Boulnois, with his

World-wide experience and technical knowledge,
would attcmijt for one moment to compile a " refer-

ence book " consisting of all the local, slang or

coined words used in the process of road making.
i\lr. Berry kindly points out that the meaning of the

word " area " is obvious, but that, surely, is no reason

why il should be included in the glossary. The
object that Mr. Boulnois and others are aiming at

is to compile a glossary of road terms, and do not
let tis lose sight of this object. The word "area"
should not be included for the very simple reasCn
that it is not a road term. The same remark applies

to a number of words which have appeared in the

recent issues of The Surveyor.—Yours, &c.,

A. Briggs Watson.

Building and Estate Department,
Port Sunlight.

December 9, 1913.

SLUDGE DRYING.

T<, the Editor of The Surveyor.

Sir,—I wonder if any of your readers can help
me as to the new method which I understand is now
being imt down in many installations for drying the

sludge between layers of straw, thus making a very
valuable fertiliser, as I am imich interested in this

process.—Yours, Ac,
Colin Adams.

Adams-Hvdrauiics, Limited.
YoVk.

December 8, 1913.

The Proposed Solent Tunnel.—Tlie Parliamentary
and Railway Committee of the Isle of Wight County
Council report that the nuitter of a Solent tuiniel

has Ijccn receiving their careful attention. They re-

gret, however, that up to tiie present they cannot
report that any definite progress has been made.
While willing to recommend the council to give the
proposal all the moral support possible, they cannot
recommend the council to incur any financial respon-
sibility.

Three Towns Amalgamation.—In consequence of the
action of Plymouth Corporation in memorialising the
Local Ciovernment Board to hold an inquiry into the

proposed amalgamation of the Three Towns, Plymouth.
Devonport and Stonehouse, and to issue a provisional
order for giving effect thereto, a poll of the ratepayers
of Devonport lias fieen taken. The iioll was on the

lines of the municipal elections, and the result was
as follows: Against amalgamation, 5,032; for, 2,242.

The total number of voters on the burgess list is 10,700.
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LOCAL GOVERNMENT BOARD INQUIRIES.

The Editor invites the co-operation of Surveyor readers
with a view to makino the information given under this
head as complete and accurate as possible.

INQUIRIES HELD.

Chester T.C. (December tith. Mr. Courtenay Clifton).

—£21,000 lor the provision of working-class dwellings.

—It was stated that there was a great scarcity of

cheaply rented houses in the town, so nnich so that

when a certain house let at 4s. 6d. a week became
empty there were twenty or thirty applications for it.

This scarcity had greatly impeded the \\'ork of abolish-

ing insanitary dwellings, as the occupiers had nowhere
to go.

Chesterfield T.C. (November 14th. Major J. Stewart).

—£2,000 for waterworks extensions, and £10,000 for

extensions of gas mains.—The proceedings were pro-

longed owing to the multiplicity of questions put hy
the inspector, and a number of these involved such
complicat«d calculations that the town clerk, Mr. J.

Middleton, had to ask for time in which to furnish

the answers. On the inspector inquiring the cost of

Middle Linacre reservoir the town clerk, water engi-

neer and accountant, in turn, confessed their inability

to give the figure. Major Stewart: I have got 80 or

100 questions yet. I hope they won't cause all this

flutter. After consultation among the officials, it was
reported that Middle Linacre reservoir cost £80,747.

Clay Cross U.D.C. (November 25th. JMr. E. H. Bick-

nell).—£500 for purposes of water supply, including

the execution of works in the township of Ashover.

—

After hearing the evidence, the inspector decided that

the scheme should be reconstructed. The surveyor,

Mr. T. G. Griffin, is to prepare new plans, and' these

are to be submitted to the inspector before being for-

warded to the Local Government Board.

Cork R.D.C. (November 12th. Mr. P. C. Cowan).—
<;2,200 supplemental loan for the purpose of complet-

ing the sewerage scheme for the village of Douglas and
Douglas-road.—It was stated, on behalf of the council,

tluit the original loan was for £7,500, but the council

found that there were some high expenses for arbitra-

tion costs, compensation, and so forth, that were not

calculated on.

Durham R.D.C. (November 27th. Mr. A. \V. Bright^

iiiore).—£2,700 for water supply for the townships of

Cassop and Coxhoe.—Mr. Chambers, clerk to the coun-

cil, stated that there were agreements with the East

Hetton Colliery Company to supply Cassop and other

colliery villages with water from the pit, but that the

supply had been so unsatisfactory for some years and
complaints so numerous that the coimcil had decided

to get a proper supply from the Wearside Water Com-
pany.

East and West Molesey U.D.C. (November 4th. Mr.
Edgar Dudley).—This was an inquiry as to the peti-

tion for a provisional order to empower the council

to put into force the powers of the Lands Clauses Act

Avith reference to certain lands, adjoining the towpath
at East Molesey, required for the pui-poses of public

w-alks and pleasure grounds. The inspector announced
that the estimates provided £3,605 for the cost of the

land, £407 for acquiring and making up a private road,

£1,000 for laying out the land, and £600 for arbitration

fees and legal expenses—a total of £5,612. The sur-

veyor, Mr. J. Stevenson, was among those who gave
evidence, much of which showed that there is con-

siderable local opposition to the scheme.

Ilkley U.D.C. (November 28th. Mr. A. W. BrightmoreV
—^£9,500 for purchasing and laying out 44 acres of land

in the Middleton township known as '"The Holmes."
—The council's intention is to provide a playground
for the children in the working-class district of the

town. A suspension bridge is to be constructed over

the river at Ash Grove, and ultimately an open-air

swimming bath, tennis court, bowling green, and other

attractions are to be provided.

Lampeter T.C. (December 2nd. Mr. H. S. Bidwell).
—£3,365 for the purposes of water supply, including
the construction of a reservoir.—The town clerk, Mr.
J. Ernest Lloyd, said this was the council's third

scheme, the first of which was obtained in 1883 and
paid for. In 1897 the supply proved insufficient, and
they had to get a supplementary scheme, the water
being obtained from Capeli. The need for the present
scheme was undoubted, because the pipes were not

sufficient to enable all the consumers to have anything
like a constant supply.

Swindon T.C. (November 18th. Mr. H. R. Hooper),

-eg,200 for additions to the electricity plant.—Mr. A.

I)i)nmack, electrical engineer, explained that they

were short of condensing plant at the electricity works.

It was jjroposed to remedy that, and to put in a steam
turbine, estimated to cost something over £5,000. The
tow^n clerk, Mr. K. Hilton, said- the total estimated

cost of the additions was £9,236, and the application

was for sanction to borrow £9.2(X). The inspector

pointed out that, taking the sum at £9,100, they were
allowing £236 for contingencies. "If you have the

money why further increase your liabilities by borrow-

ing ? " he inquired. The town clerk: If you think wo
ought not to go so far, we will take the 119,100. The
inspector said there was really nothing in it. If the

corporation wanted an additional sum for contingen-

cies, £336 seemed to be a fair amount. The town
clerk: I think if we say £9,100 it will be all right.

The inspector intimated that the repayment would be

spread over seventeen years. That was the limit.

Winchcombe R.D.C. (December 9th. Mr. A. W.
Brightmore).—£17,100 for the purposes of w^ater supply

to s x parishes, or parts of parishes.—Mr. J. Lowry
Porter, for the council, said a spring at Lidcombe
Wood provided 449,000 gallons per day, of which Eve-
sham n-as to take 250,000 gallons and Winchcombe
100,001), at lid. per 1,000 gallons.

Worcester T.C. (November 27th. Mr. Edgar Dudley).
—£450 for the purchase of land for burial purposes in

Green-lane, to be added to Astwood cemetery.—The
town clerk, Mr. S. Southall, explained that by Act
of Parliament the corporation could not bury within

100 yds. of any dwelling-house. There were five cot-

tages on the strip of land w-hich they now wanted
to buy, and the reason it was necessary to acquire it

w-as in order that a great portion of the land which
lay near the cottages could be used for burial ground
in time to come. It was explained that it would be
many years before it was necessary to use that land
for burial purposes.

Ystradgynlais R.D.C. (December 2nd. Mr. C. H.
Eyles).—£15,647 for the purpose of a scheme under
Part III. of the Housing of the Working Classes Act,

18911, for the purchase of land and the erection of

twenty houses at Colbren and Ystradgynlais, and
eigliteen at Abercrave.—The sanitary inspector, Mr.
Griifith J. Rees, said he had inspected seventy-three

houses at Colbren, and found that the average number
of persons in each house was 5'8, and in Abercrave 5'82.

Some houses witli only three bedrooms found accom-
modation for twelve persons. In some instances eight

persons lived in houses with only two bedrooms.

APPLICATIONS FOR LOANS.

Aldershot U.D.C.—£7,115 for main sewerage works.

Beckenham U.D.C.—£865 for street improvement
works.

Coalviiie U.D.C.—£17.5 for w-ater main extensions.

Darlington T.C.—£3,142 for the improvement of

Houghton-road.

Dewsbury T.C.—£6,000 for purifier plant and high-

pressure gas installation, £10,000 for meters, and
£5,000 for extension of mains.

Exmouth U.D.C.—£700 for the purchase of a
recreation ground.

Holbeach U.D.C.—£2,450 for the erection of twelve
cottages.

Kirkburton U.D.C.—£1,200 for workmen's dwellings.

Lampeter T.C.—£100 for the provision of a fire

escape and fire prevention appliances.

Luton T.C.—£350 for surface-water drainage.

Morley T.C.—£1,825 for school extension.

Nelson T.C.—£6,162 for the purchase of pi'operty for

a town improvement.

Surbiton U.D.C—£1,500 for the purchase of a
4U0-gallou motor fire engine at £950, and a motor
tender at £.'i50. Of two tenders that of Messrs. Dennis
Brothers, Limited, was on Monday accepted, among
the considerations that influenced the decision being
the Dennis engine is fitted with a centrifugal pump,
that its " live axle " is preferable to the " chain drive,"

and that the firm have supplied twenty-nine engines
of the centrifugal type to the London Fire Br.gade,
and similar ones to many other important brigades,
who all report'Cd their satisfaction with them.

Tilbury U.D.C.^£2,000 for making up certain
roads.

Watford U.D.C—£500 in respect of the widening of

High-street.
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LOANS SANCTIONED.

Barrow-in-Furness T.C.— 1'2,9G0 for thi' purchase of

a site for a public libiaiy.

Bognor U.D.C.—£10,811) and £1,317 for works of

b-ewerage and sewage disposal.

Bridlington T.C.—£4,(500 for the widening of

Cardigan-road.

Camelford R.D.C.—£809 for waterworks extensions.

Devonport T.O.—£.5,000 for water mains.

Hammersmith B.C.— £l.j,.")00 for coal storage tanks
and transporting plant at tlie electricity works.

Hemel Hempstead Hospital Board.— £G,000 for a

new liospital.

Kirkburton U.D.C.—£7(i2 for sewerage and sewage
disposal works.

Middlesbrough T.C.—£2.718 for paving with whin-

stone cubes.

Normanton Hospital Committee.—£4, 83,3 for hospital

extension.

Sawbridgeworth U.D.C.—£277 for new council

offices.

Sheffield T.C.—£2,944 for extensions of public baths.

Shoreditch B.C.—£11,481 for electricity mains,

transformers, and switchgear, and £o,74o for the

extension of the electricity works.

Sleaford R.D.C.—£3,097 for a water supply for

Heckington.

Turton U.D.C.—£2,269 for works of road improve-

ment.

Westhampnett R.D.C—£4,400 for works of sewer-
age and sewage disposal.

Wigan T.C—£8,000 for additional electricity plant.

FORTHCOMING INQUIRIES.

DECEMBER. £
1.5.

—

Atcham. For the purchase of property
for housing purposes (Mr. C. H. Eyles) 425

16.

—

Aldershot. For the erection of sanitary

conveniences (Major J. Stewart) ... 7G5

16.

—

Canterbury. For sewage disposal works
and asylum extension (Mr. R. G.

Hetherington) ... ... 2-5,000

16.

—

Derby. For fire station extension (Mr.

M. K. North) ... 1,700

16.

—

Grimsby. For the construction of

sanitarv conveniences (Mr. W. O. E.

Meade-king) 1,100

16.

—

Grasmere. For the purposes of a refuse

tip (Mr. Edgar Dudley) 225

16.

—

Holywell. For water supply and sewage
disposal works (Mr. H. Shelford
Bidwell) 12,374

16.

—

llford. For the erection of a refuse

destructor and otlier woi-ks (Major C. E.

Norton) ' 21,578

16.

—

Weston-super-Mare. For road works
and the erection of slaughterhouses (Mr.
W. M. Cross) ... ... 14,720

16.

—

Whitby. For sewage disposal works
(Mr. H. R. Hooper) ... -5.700

17.

—

Dartford. For the erection of a cemetei-y

chapel and lodge (Mr. R. H. Bicknell) 4,000

17.

—

Oendraeth. For works of water supply
(Mr. P. M. Crosthwaite) 4,600

17.

—

Denton. For street improvement pur-
poses (Mr. M. K. North) ... ... 9,463

17.

—

Dulverton. For sewage disposal pur-
poses (Mr. W. M. Cross) 770

17.

—

Kendal. For road widening works (Mr.
Edgar Dudley) 3,875

17.

—

Kirkby-in-Ashfield. For the provision

of a refuse destructor (Mr. W. O. E.

Meade-King) 3,000

17.

—

South Shields. For works of sewerage
(Mr. H. R. Hooper) ... ... ' ... 2,000

17.

—

Sunderland. For hospital .extension (Dr. . .

I.R.Hutchinson)... - .:. ... 3,060

18.

—

Basingstoke. For electric lighting pur-
poses (Mr. T. C. Ekin) 14,000

18.

—

Mold. For the purposes of a refuse tip

(Mr. Edgar Dudley) TOO

—Newbury. For sewage disposal works
(Mr. It. H. Bicknell)

—Newquay. For the provision of a sana-

torium (Dr. R. A. Farrar)

—Oldham. For the erection of a public

waslihouse (Mr. JM- K. North)

—Shorwell (I. of W.). For works of water

supply (Mr. A. W. Brightraore)

—Spalding. For the purpose of a housing
srhemi- (.Mr. E. Leonard)

—Wallingford. For hospital extension

(Dr. Miles B. Arnold)
—Whitehaven. For the purchase of land

for the erection of dwellings (Mr. AV. H.
Collin)

—Whitley. For the provision of public

conveniences (Mr. H. R. Hooper)
—Bolton. For works of sewerage (Mr.

H. R. Hooper)

—Caistor. For the provision of work-
men's dwellings (jMr. Courtenay Clifton)

—Leigh. For a housing scheme (Mr. H.
A. Chapman)

— Liverpool. For the provision of pleasure

grounds (Mr. Edgar Dudley) ...

—Southampton. For works of storm-water

drainage (Mr. A. W. Brightmore)

JANUARY.
—Hendon. In respect of a town planning

scheme (Air. Thomas Adams) ...

£
2,-550

3,300

1,200

1,6.50

9,950

23,556

05,7-50

St. Asaph Surveyorship. — St. Asaph District

Council, who recently advertised for a practical road

surveyor at a salary of £70 a year, have received

forty-four applications for the position.

Rosyth Town Planning Scheme.—A deputation from
the Dunfermline Town Council have had a confer-

enc-e witli the .Admiralty in regard to the town plan-

ning of Rosyth. It is understood that most of the

ouLslanding matters between the parties w^ere settled,

iind it is expected that, so far as the Admiralty i.s

concerned, the town planning scheme will reach

fruition immediately. The building of houses will

probably be begun in the spring.

Mr. John Burns and Rural Housing.—The President
'.1 tlie Local Government Board, writing to the Rt.

Kon. Henry Hobhouse, chairman of the Somerset
County Council, says the rural housing problem in

;nany instances is so urgent that local authorities can-

not be allowed to slacken at this stage because of the

Chancellor of the Exchequer's pronouncement on the

question. Those councils walling to, undertake cottage

building should be in at least as good a position as

!io.?e who think they should wait till the Government
scheme materialises. Mr. Burns, announces, on behalf

of the Government, that in cases where rural district

councils commence building cottages under the

Housing Acts the State—when the necessary powers

to enable it to provide cottages in rural areas have
been obtained—will be willing to take over the councils'

cottages with the liabilities properly outstanding, sub-

ject to the Local Government Board certifying that

the houses were built to satisfy a real demand, and
lliat tliey are of satisfactory constr\ict:on and reason-

• ilile in cost.

Preliminary Studies in Bridge Design—This little

book,* a reprint of articles which appeared in

TUE Sl'RVEYOH AXD AlUNICIPAL AND CoTJNTY E>rGINEEE,

is intended as the first of a series of similar volumes
which, taken together, will form a treatise on the

design of ordinary highway bridges of moderate

spans. This first volume goes further back in the

evolution of the bridge than do most treatises, and
considers the bridge in its essential elements, that

is as the means of providing a crossing for man and
beast across a watercourse. The bridge engi:ieer is

apt to forget this primary purpose and to consider

his bridge merely as a framework or a carrier of

stresses. Mr. Ryves, in a refreshingly original

manner, has emphasised the necessity for studying
natural and economic predispositions, one iDight

say, of the bridge site, with a view toward producing,

not the best type of bridge, but the best method of

getting the river and the traffic across one fnother.
. . .

—Engineering News, New York.

By Reginald Ryves, assoc.kinst.o.e. London : St. Bride'3
Press, Linvited. ""4 BrtdB-lane, B.C. Pritre 2«. nelt.
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Municipal Worl< in Progress and Projected.
I he Editor invites the co-operation of SraVElOR readers with a view tu making information given under this head as

complete and accurate as possible.

Tlie following are among the more important pro-
j

jected works of which particulars appear below

;

Biiildinc-s — Barrow-in-Furness 12,000, Brighton

£75,000, Carlisle £2,000. Taunton, Watford; hou.sing

and to^^^l planning—Downpatrick £35,0(30 ; roads and

materials—Hastings, Middlesbrough, Wandsworth

;

sewerage and sewage disposal — Kilkenny £22,000,

Leeds £57,204, Xantwich £14,00'J, Stowmarkel £6,(MK»;

water, gas and electricity—Holywood, Xewry.—Par-

ticulars of other projected works will be found on

our "Local Government Board Inquiries'" iiages.

BUILDINGS.

Barnsley T.C.—A sito has been obtained on the

Mount Veinon Estate for a sanatorium and dis-

pensary for the treatment of tuberculosis.

Barrow-in-Furness T.C.—The borough surveyor, Mr.

Arthur Race, has been instructed to prepare plans and

estimates for a public library to cost approximately

C 12,000.

Bath T.C.—Additional dressing room accommo-

dation is to be provided at the public baths at an

estimated cost of :t'2o0.

Brighton T.C.—At the council meeting on the Jth

in;-t. it was decided to promote a Bill in the next

Session of Parliament for dealin.u' with tlie Aquarium
site, upon which the annual loss for iiurintenaiice and
upkeep of the band is between KG.OIJO and £7,000 a

,vear at present. It is proposed to reconstruct the

building, and provide a kursaal upon the model of

that at Torquay, the front part to be .=o arranged that

outdnor performances can be piven. Tlie eslimatod

.-..M ,,i the scheme is £75,n0ii.

Bucks C.C.—A conference of Ioc.tI authorities con-

cerned is to be convened with a view to deciding

upon an amalgamation scheme for infectious diseases

hospitals.

Carlisle T.C.—A swimming bath for women is to be

provided at an estimated cost of £2,000.

Chorley T.C.—Plan> hove beiui completed for new
public Viatlis.

Hampton U.D.C—It was on Tuesday referred to

the General Purposes Committee to consider the

advisability of erecting a new public mortuary on

land near the public offices.

Linton R.D.C.—The surveyor, Mr. A. M, Cook, has

been authorised to build a bridge at Hinxton, at an

estimated cost of £220. The county council will make
a contribution to the cost, and the Automobile .\sfo-

ciation are to be appealed to for a grant.

Littlehampton U.D.C—The surveyor, Mr. Harry
Howard, has prepared plans of the proposed new fire

station. The aceoinniodation will include an engine

and escape room, with a yard for drying the hose,

and at the side entrance Iheie will be a hall and stair-

case leading to the caretaker's quarters. There is

also a spare room upstairs. The front of the building

will be set back about 63 ft. from the public pavement,

and the forecourt will bo paved. The plans have been

referred to the Highways Committee.

Newcastle-on-Tyne T.C—Cottage baths are to be

erected in Churchill-street at a cost not exceeding

£1.000.

Plymouth T.C—Tlie Hoe Committee have been

authorised to prepare a scheme for the provision of

municipal swimming and other baths.

Taunton T.C.—The preparation of a scheme for the

luection of slipper baths on the site of the electi-ic

lij;ht works has been referred to a special committee,

Watford U.D.C.—.\ proposal is under consideration

for the iiro\isinii of slipper baths at an estimated cost

of t;2,100.

Windermere U.D.C—The surveyor, Mr. C. E.

Hines, has reroived instiuctions to prej^are (dans for

a cottage for the workmen to be employed at the

Tower Wood sewage disposal works, at a cost not

to exceed £230.

Worcestershire C.C—Sketch plans have been pre-

pared of the proposed new council offices to be built

on land near the Shire Hall, Worcester.

HOUSING AND TOWN PLANNINC.
Belfast T.C.—Estimates ai'e to be obtained for the

erection of single-tenement dwellings in connection
with the improvement scheme.

Braintree R.D.C—Six cottages are to be provided
at a cost of £lo0 each.

Conway T.C.—The Housing Committee has been
asked to report upon a scheme for artisans' dwellings.

Downpatrick R.D.C—It has been decided to build
200 labourers' cottages at an estimated cost of £'35,000.

Evesham R.D.C.—The council have agreed to accept
Mr. E. G. Spencer Churchiil's terms for the sale of

6f acres of land for a building site at Littleton. The
price is £500. It was decided to erect twenty-four
cottages at Littleton. It has also been decided to

build twenty cotta:_'es at Bretforton.

Irvine T.C.—The council in committee are to con-
sider the advisability of promoting a housing scheme.

Kingstown U.D.C.—A scheme has been approved for

tlie erection of twenty-three worltmen's dwellings.

Lisburn U.D.C.—A committee has been appointed
to consider what steps are necessary for making better
piovision for the housing of the working classes.

St. Helens T.C —A large housing scheme is contem-
plated, and tlie borough engineer, >Ir. A. W. Bradley,
has received instructions to report upon the corpora-

tion land available as sites,

Stafford T.C—The borough surveyor, Mr. W. Plant,

has received instructions to prepare a scheme for the

erection of forty working-class dwellings.

PARKS AND OPEN SPACES.

Belfast T.C—A special sub-couiinittee of tlie Tram-
ways Coinniittee reconniiended last week the exv)c;idi-

turc of £20,00t.l to stop the progress of the Bellevuc
Gardens, a pleasure ground in course of eoustructiou

on the slope of Cave Hill, which is slowly slidii'i/

down the hillside.

Lower Bebington U.D.C.—It is proposed to construct

a biiwliiig green m Mayer Park.

Warrington T.C.—Thirty-three acres of land arc I"

be purchased at a cost of £1.000 for the extension of

the park.

REFUSE COLLECTION AND DISPOSAL

Chelmsford T,C—The qucsuon of refuse disposal

has been sent to a committee for consideration and
report.

ROADS AND MATERIALS.

Altrlncham U.D.C—street im]uovements are to be

carried out in (George-street at an estimated cost of

£400.

Armagh CC—A proposal of the county surveyor

for the purchase of additional road I'lant at £65ii lia-

boeii agreed to, and it has also been decided to pro-

viilc three wagons for £800.

Arundel T.C—The tender of Mr. James Penfold.

Arundel, at £1 2s. O^d. per day, has been accepted

for steam rolling during the ensuing year.

Ashbourne R.D.C—The council liave adjourned tlu-

consideration of the scheme of the surveyor, Mr. J.

Twemlow, for the repair of a road between Pike Hall

and Minnington, J mile long, at an estimated cost of

£1..J00.

Bexhill T.C.—The question of the congestion of trees

in certain roads in the town was raised at the council

meeting on Monday. The Highways and Water and
Lighting Committee recommended that in Buckhurst-

road every alternative tree should be pruned hard.

The deputy mayor, Alderman F. Bond, dwelt upon the

j

need of something being done, saying that at the pre-

sent time the tree's kept' out the sunlight, rendered the

roads damp, and obscured the electric lighting.

Similar trouble had been experienced at Eastbourne

and Worthing. The committee's recommendation was

adopted.—The recommendation of the Highways Com-
mittee to accept the tender of the Road Maintenance

I and Stone Supply Company, Limited, for making up

1 of Wickham-aveiiue and Cooden-drive, for £7,447, was
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lejecterl iu favour of that of Mr. Stephen Carey, a
IocmI coutractor, at £15 more. Discussion arose over
the jiriuciple of rejectin;;' the lowest tender in oevtain

circvnii.^tances, and it was argued by Councillor J.

Rocers and others that as, in the present instance,

the difference in the amounts was so trivial they were
quite justified in giving a Bexhill man and Bexhill
labour preference.

Coleraine U.D.C.—The council have referred to the
Improvement Coniinittoe an estimate submitted l)y the
surveyor for maUinj; two ,>.octions of road within the
iirlian district, in order to secure the Koad ISoard
uiant. His proposals were in re.spect of J mile of the
Lodge-road at a cnst of C4!G. and 1 mile of MilUnu-n-
load at a cost of W2i.

Diss U.D.C.—The council have accepted the tender
of the British Gas Light Company, Norwich, for the
supply of 8,000 gallons of tar at 55s. 5d. per ton.

Enniskillen U.D.C.—It has been decided to pur-
chase a 12-ton roller, v.iili fixed scarifier, awning for

driver, spark-catcher, .nnd scvewjack, at a cost of £580.

Flaxton R.D.C.—Tiic surveyor, Mr. J. AV. Lupton,
lias received instructions to carry out an improvement
in Haxby-road at an estimated cost of £231.

Glamorgan C.C.—Application has been made to the
Road Board for a grant of £2.500 towards the cost

of an improvement scIkihc at Bedwas, including the
const i-uci ion of a bridge.

Hailsham R.D.C.—The council, by twelve votes to

sercn, rejected a proposal at a meeting held recently

tliat the maintenance and repair of the highways of

tlie district should be under the nndividcrl control of

one surveyor, who should l>c responsible for that work
alone, and that the work of sanitary iiisiicclion and
other work connected tliorcwith slionld l-c divided
between two inspectors, wlio should also ael .is build-

ing surveyors.

Hastings T.C.—The council have accepted the tender
of Jlessrs. Forlies, Abbott & Leonard. Sborcliain, for

the supply of ?».00(l gallons of distilled coal tar at

4id. per gallon.—It has been agreed to pave Kobertson-
street, and the Front line, from the cast end of While
Rock, to Verulam-place, with hardwood blocks, at an
estimated charge of .^4,890.—The laying out of the
Bruce estate, at an estimated cost of .C7,b50. has liecn

approved.

Ilford U.D.C The Road Board liave written with
reference to tlie council's application for a grant
towards the reconstruction of Red Bridge, that tliey

could not accede to the request in view of the fact tliat

a comprehensive scheme of main road improvement
was being jnepared by the Essex County Council. The
extent of this scheme would preclude the Road I'.onrd

from making any grants towards other improvements
for some time to come. Tlie county surveyor, Mr.
r. J. Sheldon, writing on the same subject, said the

proposed scheme would earmark all the money avail-

able for the county for the next five years, and tlie

county council would ha\e to forego many desirable

improvements.

Leyton U.D.C.—The question is under consideration
of laying gvanite setts, at an estimated cost of C%').
in the south margin of Forest-rise, from the juucliini

of Snareebrook-road to the point where the widening
at Whipps Cross-road eounuciices.

Merionethshire C.C.—Upon the recommendation of

(ho Main Roads Committee it has been agreed to

employ four working road foremen at a salary of 36s.

a week each, to include travelling expenses: to autho-
rise the surveyor to alter the area of the four districts
of the county so as to make the mileage as nearly as
possible equal in each district; that all section men
to be employed liy the eimncil should be engaged by
the .surveyor; that all alile-bodied men employed a.^

section men should be paid a minimum wage of ill

a week, and be provided with tools; and that tenders
should be provided from contractors for schedules ot

prices covering periods of two and four years.

Middlesbrough T.C—The borough engineer, Mr.
S. E. Burgess, having submitted a report on the sub-
ject, the council have decided to pave part of ;\Inrloii-

road w^ith soft red-wood blocks, at an estimated eo-

i

of .e2,5S0.

Poole T.C.—Cemeteiy-road is to be widened and
improved at a cost of £480.

St. Columb R.D.C—With reference to the request
of the Devon and Cornwall Motor Union that .screens
should be erected at stone depots to prevent chipping
from the stone-breaking flying into the road, and in-
ioring motors and passers-by, Mr. J. Key remarked

that the county council should do it. The chairman
said the clerk had ruled that the stone breakers were
contractors, and as such would be liable for any
damage. The matter was adjourned sine r/ir.

Scarborough T.C—£875 is to bo given for property
for the purpose of improving the approach to Princess-
street.

Shrewsbury T.C.—The council on Monday agreed to

the construction of a new road in the suburbs at an
estimated cost of £700.

South Shields T.C—The scheme of the borough sur-
veyor. .Mr. L. Roseveare. for the improvement of East
Holborn and the development of the river frontage.
lias, it is understood, been dropped by the Market and
Quays Committee. They think that it would cost too

much. Otherwise the committee did not disapprove
of the scheme, which would sweep away a quantity
of old property, and make a large area of riverside

land available for industrial developments, but they
considered that the cost of the necessary work- wmiM
be prohibitive.

Teignmouth U.D.C,—The tender of Jlr. Marcus
Bridgman. raignton, at £1,929, has been accepted for

the widening of Bishopsteignton-road and Mill-lane.

Tiverton T.C.—It has been decided to purchase a

second-hand steam traction engine 'and two trucks, at

a cost of .£5.50, for hauling stone and removal of house
refuse.

Torquay T.C.—A widening scheme is to be carried

out in Babbacombe-road at a cost of £600. and in

Newton-road at a cost of £661.

Wandsworth B.C.—It is proposed to widen Putney
High-street Bridge at an estimated cost of GG.IXID,

towards which contributions are anticipated from the

London and South-Western Railway (,C875),the London
County Council (one-third) and the Road Board.

Widnes T.C—It was stated at the council meeting
on Tue.-day that during the last six months the coun-
cil had expended nearly CaOO over the usual amount
on the maintenance and repair of a highway bordering
on the town. This road, it was urged, was only used
liy JIanchester and Liverpool IrafBc. and each year

thousands of tons of cotton goods were drawn over

it in the course of transmission to and from those two
cities, and yet neither of the city authorities contri-

laited :i iicnijv piece to the upkeep of the road.

Yiewsley U.D.C.—Application is to be made to the

Road Board for a grant towards the cost, estimnted

at £2,0.17, of liigliway reconstruction.

SEWIRACE AND SEWACE DISPOSAL.

Billerlcay R.D.C—Messrs. Wilrox ,S: Raikes have

been iiistru'-ted to prepare jdans and specifications for

the surface-water drainage of .Alouiit and Roundwoo<I
.Vvenucs, Mutton,

Derby T.C—Sewer extension is to be eairied out

ill ^I.iiisfield-ioad at a cost of £10(1.

Kilkenny T.C—Mr. James F. Ucade, assoc.m.

INST.C.E. . has submitted plans and sjiccification for an

important scheme for the city main drainage and

sewage disposal works, at an estimated cost of £22,000.

The plans have been approved, and application is to

be made to the Local Government Board for s,-inction

for a loan.

Leeds T.C- -The nty coiiueil li.nve accepted tin-

tender ot Messrs. Henry Atkinson & Sons, Leeds, at

£57,201, for the works comprised in Contract No. -Hi

of the sewage disposal scheme at Thorpe Stapleton.

as follows: Part No. 1.—Four screening chambers with

screen-house and four ihirilus jiits and all accessories.

Part No. 2.—A brick and concrete sewer connecting

the existing outfall sewer to the detritus pits, and

tlic detritus pits to the luimp sump. Part No. 3.—

A brick and concrete storm-overHow culvert with flood

gate chambers and bellmouth outlet into the River

Aire. Part No. 4.--.V brick and concrete retaining

wall, having a frontage to the River Aire from the

storm-water outlet up to liie Thwaite Jlill weir.

Fart No. 5.
—

'I'he new )uimpiiig station substructure,

also the pump sump and storm-overflow weir. Part

Xo. 6.—Works office and laboratory with gate-keeper's

cottage.

Monaglian U.D.C—A further stage in the sewerage

scheme has 'ocen reached by the appointment of Jfr,

R, H. McCarthy. Dublin, as engineer.

Nantwich U.D.C—The plans have been approved

of the new sewage disposal scheme, estimated to cost

£14,000.
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Poole T.C.—The bovougli surveyor, Mr. S. J.

Newman, has received instructions to prepare a scheme
of surface-water drainage in four roads.

Seaton U.D.C.—A report has been received from
Mr. F. J. Commin, the cons-nltinsr ensineer, with re-

gard to the revised scheme for the drainage of Seaton

Hole, tlie Local Government Board having refused

to sanction the original scheme. The co.st of the

revised scheme would be £1,222 instead of £392. It

was decided to adopt the report of the General Pvir-

poses Comiiiittee, who did not agree with the new-

scheme, but favoured the original scheme on account

of the smaller cost and, as they considered, greater

efficiency.

Stafford T.C.—The council have sanctioned an
expenditure of £150 upon an experimental plant for

the treatment of sewage on bacteriological lines, the

land at the sewage works having become nnfit for puri-

fying the sewage.

Stowmarket U.D.C.—The council have approved
the scheme of sewerage prepared bv Mr. G. Midgley
Taylor, and is estimated to cost £6,000.

Warwick T.C.—It was stated on Tuesday that if the
council were successful in obtaining the sanction of

the Local Government Board to a loan of £8.000, if

would be possible early next year to commence a

sclieme to improve the sewage works, which would
have the result of satisfying the county council.

Wrexham R.D.C.—A drainage scheme for Summer-
hill and Gwersyllt, estimated to cost £8,920, is under
consideration.

WATER. C1!*S, AHO ELECTRISITV.

Burton-on-Trent T.C—The Gas and Electricity Com-
mittee recommend the council to spend £22,000 on
a further extension of the gasworks, the scheme includ-

ing an enlargement of the new retort-house and the
erection of four beds of retoi"ts. When the scheme
is completed there will be a total of ten retorts, and
the capacity of the new retort-house will be doubled.

Carlisle T.C.—It was agreed on Tuesday to augment
the plant at the electricity station at an approximate
cost of £24,000.

Devonport T.C.—A sum of £11,866 is to be spent in

connection with the extension of the generating plant
and other works at the electricity works.

Dewsbury T.C.—It has been decided to instal high-
pressure gas lighting in the vicinity of the market-
place, at an estimated cost of £1,000.

Holywood U.D.C.—A water supply scheme is to be
promoted, the estimated cost being £4,.500. It is pro-

posed to acquire lands and water in the Ballykeel
river valley, and to construct a reservoir and sub-
sidiary works, together with a new filter bed, on the
present lands. The cost of the reservoir and other
works is estimated at £3,705.

Irvine T.C.—Negotiations are to be entered into

with the Kilmarnock Town Council for a supply of

electricity.

Lancaster T.C.—It has been agreed to rebuild No. 1

retoi-t bench at a cost of £3,900, and to spend £950
on the purification of the water at the baths.

Llandaff and Dinas Powis U.D.C.—The tender of the
British Insulated and Helsby Cables, Limited, at

£3.161, has been accepted for the proposed extension
of cables to AVhitchurch-road, Gab,alfa, and to Rhubina
Garden City. An agreement has been arrived at with
the Cardiff Corporation with respect to the supply of

electricity in bulk for distribution in the Cefncoed
district.

Llanwrtyd U.D.C.—It has been decided to inspect
the lighting conditions of the town generally, and
make suggestions as to improvements.

Newry U.D.C.—The surveyor, in conjunction with
an engineer, has been instiiicted to prepare plans
for laying down filter beds and enlarging the present
i-eservoir for the purpose of improving the quality of

the water supply. It is estimated that a loan of

£5,000 will be required.

Riccall R.D.C.—The engineer has been instructed to

prepare plans for the conveyance of a supply of water
fr m the Selby mains to Barlby. on the East Riding
bank of the river. The district to be served includes

the Olympia model village, and the new houses built

in the neighbourhood. The scheme is for the laying

of steel water pipes in a trench across the bed of the
j'ivev at a cost of £900,

PERSONAL.

Mr. H. J. Gwilliam has been appointed surveyor

and inspector to the Coleford Urban District Council.

Ml A. H. Walker, borough surveyor of Lough-
borough, has had his salary increased by £100 per

annum.

Mr. G. J. Wooldridge, surveyor to the Woking Urban
Di.strict Council, has been voted an increase of salary

of £50 a year.

Mr. .1. A. Green, Bakewell, has been appointed sur-

veyor of the Northern District of the Chesterfield

Kural District Council.

Mr. Jonas Turvey, surveyor to the Romford Urban
District Council, passed away recently, we regret i

state, at the age of seventy-nine. He had been Ihirty

five years in the council's service.

Mr. C. A. Broadhead, wlio has for several year.s

been quantity surveyor in the Nottingham city archi-

iect's department, has been appointed to a similar

position under the Swansea Corporation.

Mr. G. F. Crawford, of the engineer's and sur-

veyor's department of the Southport Corporation, has

been appointed superintendent of the Birmingham
refuse disiKisal department, at a commencing salary

of £500.

Mr. H. T. Coles, the waterworks manager to the

Taunton Town Council, is to be congratulated on an
increase in his salary by that body on Tuesday last.
' Better late than never " may aptly be applied to the

concession, as it is his first recognition of the kind
for twenty years.

Mr. A. H. Vanner, j.p. (chairman), and Mr. S. H.
Chambers (surveyor) were on Tuesday ai:)pointed as

two of the three delegates to represent the Hampton
Urban District Council at a conference of Middlesex
liighway authorities to be held at the offices of the

Koad Board at an early date.

Mr. F. G. Cornish, Okehampton, has been appointed
surveyor for the North District of the Tavistock Rural
District Council's area. ilr. Cornish has just com-
pleted an important scheme of road reconstruction
for the Okehampton Rural District Council on one of

their principal highways, known as the Crediton-
Kxeter road.

Live Wire Accident: Damages Against Corporation.
—William Alker, a farmer, w-as awarded £81 and costs

against the St. Helens Corporation in the Liverpool
County Court in respect of the death of two horses
which were killed as the result of a curious accident
It appeared that, following upon stormy weather, a

telephone wire came into contact with one of the de-

fendants' electric tramway wires, and, when chai'ged

with a high current of electricity, fell upon the horses
and electrocuted them.

bOH OTHER ADVEKTlSEMENTfc:
See End of Paper.

YY/'ANTAGE RURAL DISTRICT COUNCIL
' ^ WORKMEN'S DWELLINGS, HARWELL.
The Wantage Rural District Council invite Tender;

for the Construction of Four Workmen's Dwellings
together with the extension of a pipe sewer, the con
struction of House and Surface-water Drains, sinking

a Well, and erection of Wire Fencing and Gates.
Drawings and Specifications for the work may b(

seen, and Form of Tender obtained, at the Counci
Offices, Wantage, Berks, or of Mr. J. W. Harris, engi
neer and surveyor. East Challow, Wantage, on pay
ment of a deposit of One Guinea, which will be re

turned to hnnd-fuh Tenderers on the letting of tht

Contract.
Sealed Tenders, endorsed " Workmen's Dwellings

Harwell," must be delivered to me at my Office oi

or before Monday, the 5th day of January, 1914.

The Council do not bind themselves to accept th(

lowest or any Tender.

EDWD. B. ORMOND,
Clerk t<5 the Council.

Wantage, Berks.
December 9. 1913. (1 .0-10

T?OR SALE.—Three screw 12" Thornton Dump;
J^ level; 14 foot staff, 100 foot chain; perfect con

dition.—Replies to W. H. Smith, 61 Dale-street, Livei

pool. (1,041



December 12. 1913. AND COUNTY ENGINEER. 909

SEWAGE DISPOSAL AT BOLTON.

A YEAR'S WORK.
Ill hi.s leporl mi the Mji.Tntioii of the HMclicii sowiii^i-

works iif tlic Holtoii ('orpuriitioii iliu'iiiK tin- tvvolvi'

iiic.ulhs .Mulcd Miiivli .-list last, Mr. W. K. Sp.'itrlit,

iiKiiiafjjer nf the ilepurtineiit. states thai tlic \oUi\ qunn-
tity of sr\v;i^:e rei-onliHl Iroiu April 'I'i, 1'J12. tu iliurh
.'ilst was 2.'JI:');> iiiilliiiii ijalloli.s,. or an avera-e of (iM

iiiiUiiiu t^alluiis per day. This (pialitity inchules all

stdi'in water up to six times tlie ihy-weal her lliiu in

addition to the .sewage proper.
Mr. SpeiKld estimates that, approximalely. l.dDo.miii

1,'allons of the sewage daily is derived from trade

sources, tlie principal coutrihiilors lieing tanners,

hrewers, dyers, tripe-dressers, laundries, slaiighter-

hon.se.s, collieries and gasworks. The population con-

nected up to the sewers is, upproxiniatoly, llW.Unu.

and the dry-wealher flow per liead of population is

•J.'JM gallons, which is in close agreement with tin-

daily water coiisuniption of 24 gallons.

The sewage i.s rir.st passed through catchpits, screens

and chemical preci)iitation tanks, and the tank
effluent finally purified liy means of percolating filters.,

.\ scheme has heen [irepared lor additions to the filters

and the consl.ructioii of humus tanks to arrest the

suspended solids in the lilter effluent. All the sewane
iiji to liirce times the dry-weather flow is treated on
the above lines, and any excess above three times up
to si.\ times the dry-weather flow jiasses tlirougli

special storm-water sUmd-hy tanks in accordance with

the latest requirements of the Local Government
Board. The total cost of the sewage disposal,

including the refuse destructors, amounted to lOMi.'id.

per liead of population, whicli compares very favoiir-

ahly with ITSd. for tlie i)rcvious year, and 12fld., the

average working cost for the past five years.

Some .hiteresting oliservations are made \>y Mr.

Speight in this report upon the application of the

general standard suggested in the Kighth Report, of

the Royal Commission on Sewage Dis]iosal and its

relation to the previously existing standard. He
jioints out that the commission suggest that there

.should be a prescribed .standard of ]iurity for effluents,

whicli shall generally he applicable, but that power
is to he given hy which a proposed central authority

may either relax or make more stringent this standard
as local circumstances require or permit. He ob-

serves; " Under the Rivers Pollution ^Preventiou) Act,

1876, the duty is imposed oti local authorities of adopt-
ing the best practical and available means to render
sewage harmless before it enters a river or stream.
Xo standard or limit of impurity was, however, fixed,

and, generally speaking, the river.s boards have
adopted a working standard by which they classify

effluents, which is based upon certain chemical tests

apjilied to the effluent it.self, without having juiy re-

gard to the quality or volume of the stream into which
il is discharged. The jnesent suggested standard does,

however, take into consideration the dilution which
is afforded l>y the river or stream, and, in certain

eases, where the dilution is sufficiently great, dis-

penses altogether with any tests, and permits of the
discharge of crude sewage.
"The suggested general standard states that where

the dilution is less than 150 times the volume of the
effluent, an effluent will be considered satisfactory

which does not contain more than 3 parts per KiD.tKiO

of suspended .solids, and with its suspended matters
included does not absorb more than 2'0 jiarts per
JOO.OOO of dissolved oxygen in five days at a tenqiera-

ture of Gf) deg. Fahr. This is slightly different from
the provisional standard which the commis.sion sug-

gested in their Fifth Rei>ort, and is a little more
stringent.
" It is, perhaps, a little too early as yet io draw any

deduction as to what will be the effect of the proposed
new standard on our treatment at Bolton, luit .so far

I cannot see that it will make very much difference.

Tills will be a place where full treatiueiit is called

for, and the indications at present are that with a

well-oxidised effluent the propo.sed new standard will

lie, perhajis, slightly less .stringent than the iiresent

working standard; but with an effluent which is badly
or indifferently oxidised, the proposed new standard
will be more stringent than the present one. To illus-

trate this I have taken a tank effluent, and by dilution

with water have reduced its oxygen-absorbed figure

until it would just be within the limit allowed under
tlie present standard; in each case, however, the

sample was bad by the new standard. On the other

hand, samples from the circular filter, which would

be classed as unsatisfactory by the present standard,

woulil pass the proposed new standard. The following

three sets of liguies will illustrate my me:ining: —

P.IRTS PER 100,0011.

Dii.VTEu Tank Ei'ki.iiknt. Vn.na EiKi.uKNr.

Oxygen
ub.=!orlit'(l

i» I'OIM- 110111=^.

Dissolvetl Oxyjf'""

taken iMi

iulivu ilajs.

Oxyitni
!iti.sorl>e*l

ill four lioui-s.

Dirt-sylvett Oxy^jon
Uiken np

in l\vc'iliiys.

1-l.s

l-:ir,

1 »7

n:;ii

.\-ii

1-IM

\H^
1 •:!11

1-Ki;

The limit (or the j.resi

laurbed from i.t>tftS8inin
]

The liliiit for tlie in'oi'O

issolveil uxy^-en ti.ken iip

ht »lanilai'.l-l-n jmrts iier IiiO.ihhi oxygen
ermiiDtcnnate in four houi's.

leil new staniliiril - 2-0 pnrt.s per llio.im" "f

11 live (lays nf (15 ilei?. P.

I am ;it pre.seiit earrying out the test as a routine

one, and 1 hope that in my next annual report i shall

be able to give more li'jiires, and be able to say more
on the (luestioii."

THE FUTURE COST OF GOAL TAR.

It is sometimes >uiiposed thai, the aniline dye in-

dustry, of which this country has lost its share, is the

jirincipal consumer of coal-tar products. . . . But
there are other outlets for tar products. Carbolic and
cresylic acid, both valuable disinfectants, are tar pro-

ducts; benzol, solvent naplitha, naphthalene and
other products are used in various manufactures; anil

creosote oil is the principal agent employed for pre-

serving timber and particularly railway sleepers.

The heavy oil obtained on tar distillation is used for

lubricating purposes, and pitch, as regards bidk the

princiiial i)roduct, is consumed as a liinder for coal

du.st in the briquetting or patent fuel industry. The
recent developments in mechanical locomotion have
had a two-fold influence on the utilisation of coal tar;

modern road construction largely depends on the use

of tar as a binder of the road metal, and an enormous
amount of tar is laid under conlrilmtion by the road

authorities. For this purpose it is not completely

distilled, but only water and-the highly inflammable
light oils are driven off. On the other hand, this

light oil in its refined form, or, at any rate the benzol

obtained from it, is slowly but surely replacing a,

corresponding ;iniount of petroleum spirit for use in

motor vehicles.

The heavy coal-tar oils and crude tar itself have
been proved to Ije a satisfactory fuel both for steam
raising and in internal combustion engines of the

Diesel type; the growing popularity of liquid fuel is

bound to make a still larger demand upon this by-

product of the gas industry in the near future. As
the total production of coal tar in the United Kingdom
is limited by the gas consumption, and amounts only

to about IGri.OOO.OOO gallons, per annum, the tendency
towards an upward movement of the tar market is

not likely to be reversed for some time to come, unless

serious competition arises from the materialisation of

some of the schemes which are now afoot for the con-

version, outside gasworks, of coal into coal oil and
semi-coke.—From the Times.

Crematoria.—Tlie Royal Institute of British Archi-

tects have set, as a final examination for architectural

students, " Design for Mortuary Buildings in Connec-
tion with Cremation." In this connection we draw
attention to the fact that the best text-book on the

subject is "Crematoria in Great Britain and Abroad,"

by Albert C. Freeman, published, at 5s. nett, at the

offices of The Survetor.

The Cost of Road Maintenance.—Roads of an aggre-

gate length of 109,594 miles were (according to Part III.

of the Local Taxation Returns, just issued) maintained

by the 655 rural district councils in England and
Wales in 1911-12. The average cost of repairs per

mile was; Main roads, £83 10s.; other highways,

,£24 lis., the total cost being £2,791,498, out of a tot,al

expenditure of .£4,859,402. Though the area under the

jurisdiction of rural district councils is constantly

diminishing by the formation and extension of urban
districts, the total figures for receipts and expenditure

show a steady increase in succeeding years. The
average rate was Is. 2d. in the £ on the total assessable

value for general expenses, and 8'8d. in the £ for

special expenses. In two rural districts no contribu-

tions were levied during the year.
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UP-TO-DATE ROAD PATCHING IN BEDFORDSHIRE.

The Bedford County Council have adapted theni-

.-elves to iiresent-day needs in the matter of road

patching.

SOCIETY OF ENGINEERS.

The old method of repairing a pothole with dry

chipping^ and some binding material is done away
witli. The more modern metliod of

iilling the pothole with tarred chip-

pings without any in-eliminary pre-

paratioir to ensure the i^atch not

mo\ning is also not good enough for

the responsible authorities. The,\-

have tackled this important question

in a practical and scientific way, and
we place before our readers the

method now employed, giwiig illus-

trations of each phase of the

oijerations.

The finished patches can hardly he

noticed, and the road after patching

is completed has the appearance of

having been resurfaced.

The saving of money represented by

the lengthened life of the road
through taking 'immediate steps effec-

tually to repair a hole in tlie surface

as soon as it appears will readily

be apijreciated by all authorities re-

sponsible for the maintenance of our

roads.

The time may come when every

roadman will be supxjlied with one
of these appliances in addition to his

other tools.

The "Midget" hoiiler was designed
by one of the county surveyor's staff, who has

applied for patent right^s, and has arranged with

ANNUAL GENERAL MEETING.

The annual general meeting of the Society of Engi-

neers was held at the offices, 17 Victoria-street, on

Monday, the presiident, Mr. Arthur Valon,

M.iNST.c.E., being in the chair. The result of the

postal ballot for the election of the council and

honorary officers for 1914 w^as announced as fol-

lows: President, H. C. H. Shenton; vice-presi-

dents, Norman Scorgie, T. E. Bower, Percy

Griffith; members of council, Henry Adams.

C. T. Walrond, Henrv C. Adams, S. Cowper-Cole.-,

B. H. M. Hewett, F. H. Hummel, G. A. Beck^.

C. W. V. Biggs, W. B. Esson, P. L. Ball; asso-

liate member of council, E. J. Simpson; hoii.

secretary and hon. treasurer, D. B. Butler.

It was announced that the following premiums
had been awarded for papers published in the

society's Journal during the current year:—
The President's Gold Medal to Dr. Eric K.

Rideal, ph.d., m.a., for his paper on "The Cor-

losion and Rusting of Iron." [See The Surveyoi:,

December oth.]

The Bessemer Premium of books and instru-

ments, to the value of £5 5s., to Mr. Bernard ]..

Kigden, for his paper on "The South-Eastern

Coalfield."

The Clarke Premium, value £5 Js., to Jlr. Gerald

O. C
Harb

Sweeping Pothole CLE.-iN.

Messrs. Johnston Brothers, of 7? Mark-lane, B.C.,

place the appliances of the market.

for his piaper on " Accretion at Estuary

^ on the South Coast of England." [See The
SrRVEYOK, November 7th.]

.V Society's Premium,- value

£3 .3s.. to Mr. Wm. Yorath Lewis,

.i.M.I.MECH.E., A.M.I.E.E., M.AM.SOC.

C.E.. for his ijajjer on " The 'Bus
V. Tram Controversy and Other
.\spects of the London Traffic

Problem." [See The Sukvevor,
Febiuary 14th.]

The report of the council dealt

with the many activities of the

society, and referred particularly

to the consideration that is being
uiven to the status of the engineer-

ing profession. Engineers are in-

vited to submit to the council par-

ticulars of cases coming under
their personal observation in which
the interests of the profession gene-

rally or of engineers individually

have been prejudiced; for example,
the practice of obtaining competi-
tive quotations for fees from a num-
l.er of engineers, the advertising
cif " competitions" for engineering
designs, the acceptance of designs
as well as tenders from engineering

firms without competent and in-

dependent professional advice, the

underpayment of municipal engineering officials, and
other similar practices affecting the profession. All
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such information will )« treated confidentially.
jMessrs. Begbie, Robiii.-on & Cox, chartered ac-
countants, were appointed a.s auditors for the
en.siiiiig year, and vote.s of thanks were passed to
the retiring council and to the scrutineers of tlie

ballot lists.

Repair of Ancient
Buildings A paper ou
this .-ubject will be
read at a meeting of

the Royal Institute of

British Architects on
-Monday evening next
l>y .Mr." W. A. Forsyth,
F.U.I.B..\.

Parish Councils and
Steam Rolling. — The
Whitland (Carmarthen)
Urban District Council
b:ive had the roads in

MR. ARNOLD MITCHELL'S MODEL COTTAGE.

The Chelmsford Rural District CouncU on Tuesday
received a letter from J[r. Arnold Mitchell on llic

'''fm'saiiiim

MnuiET " CoiLEK, SHOWING Drying Plate .vnd Mixi.nl. i'

subject of the model cottage wlmli lie

built at Great Baddow, and in respect

of which he was fined 20s. and ci)>t--

at the petty sessions for breach of

the council's by-laws.

Mr. Mitchell wrote stating tlial. in

'.iew of the decision that his ccittagc

was a buUding and not a anodel, he
formally asked for apjiroval nf the

plans, and offered to jn'ovide drainage,

water supply, and an ash-bin. He
suggested that the council should
not enforce the by-laws as to the

height of rooms and the paved area

at the rear.

The Buildings and AVork> Com-
mittee reported that they were unable
to advise the council to waive the

tlioir area steam rolled for the last

three years. This year, however,
before undertaking the work they
communicated with the fifteen

parish councils as to whether this

should he continued, with the
result that only three were in

favour, the others stating that

they preferred the old system of

load making by having the stones
spread by hand. At last Friday's
meeting the district council decided
to discontinue the steam rolling

method.

Tar Spraying and Tar Macadam
In Situ This article, by Mr. T.

Aitken, county surveyor, Cupar
Fife, which appeared in The Sdr-
VEYOR of June 20th and 27th, has
been published in i>ainphlet.form.

PUTTIXG IN ChIPPIXGS.

iiv-law in respect of the j)aved area.
but with regard to the height of the
rooms they recommended that the
full requirements of the by-laws be
not insisted upon.

Ramming down Chippings.

and will be forwarded on receipt of postage (one

penny) which should be sent to the Manager, St.

Bride's Press, Ltd., 24 Bride-lane, Fleet-street, B.C.

Municipal Engineering (Edited by
Sydney G. Turner, assoc.m.ixst.c.j:.

Price 3s. 6d. nett. London : St.

Bride's Press, Limited, 24 Bride-lane,
E.C.). — This volume consists of

model answers to questions set at

recent examinations of the Institu-

tion of Municipal and County
Engineers, and is the second edition.

• . Every effort has been made to

render the answers as accurate and
comprehensive as possible, though
they contain more than a candidate
would be exjjected to supplj'. The
answers are founded upon examina-
lions held in Birmingham, London
and Manchester. The apjjendix
contains examples of questions on
sewerage, sewage disposal, tramway

construction, bridges, water supply, road construction,

buildings, sanitary science as applied to towns and
buildings, drainage, &c.

—

Local Government Journal.
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SELECTION OF MACADAM ROAD MATERIAL.

[Koies 111. Ill A jiiipei iiiesi-iiU-il at llu- Tliiid .Viuerican

Koad CoiiKiess, Detroit, l.y Mi. L. \V. Pnge, Director

of the U.S. OtIicL' of Pul.li.- Roiuls.J

Of all the faetor.s whiuli t'o to makt- up the perfect

luaoailani road there is none more potent. Mr. Page

Lonsiders, than the suitability of the material which

enters into its const nutiuu, and he discu.sses in this

paper the methods which may be used hi approachiuy

tlie problem of selecting the mcst suitable material.

The lahoratory testing of road buildmg materials

originated in France over forty years ago. and was

introduced into the United States by the author in

1893. when ho becauje director of the road material

laboratory at Harvard University. A laboratory was

established in the Department of Agriculture some

seven year.': later, and this laboratory, which is now

a part "of the Office of Public Koads, has been of f;reat

value in regard to the selection of material for mac-

atlam roads tlirouglnmt the country.

The author defines hardness, toughness and cement-

ing value, and explains how these properties are tested

in the laboratory. From the road-builder's point of

view hardness may be defined as the resistance which

a rock offers to the displacement of its particles by

friction. Toughness, or resistance to impact, is a

measure of the ability of a road material to resist the

pounding action of traffic, such as is caused by the

shoes of horses. The cementing value of a road stone

is that property which cau.ses the line rock dust to act

as a cement, and llius bind the coarser fragments of

which the road surface is composed into an impervious

shell. In the iiuthor's test of cementing value the

material is broken to aliout pea size, and reduced to

the consistency of dough in an iron ball mill. The

dough is moulded into cylindrical briquettes, 2i centi-

metres by 2i centimetres in size, and after drying for

tweuty-four hours these briquettes are broken by re-

peated blows of 1 kilogranmie centimetre with an

intervening plunger.

A given road rock is by no means eqvially well suited

to different traffic conditions. "A high-grade trap

rock would be as unsuitable las it would be uneconomi-

cal on a road subjected to light traffic, in that the

dust worn off would not he sufficient to bind the

coarser fragments hv^ether, and the road would conse-

quently ravel. On the other hand, the comparatively

soft limestone wliich would be well adapted for the

light-traffic road would quickly pound to dust if s>d>-

jected to conditions which would hardly affect the

trap." As a general rule the ideal rock for any par-

ticular road should be just so hard and tough that

the fine material worn off by the action of' traffic would

be sufficient to supply that lost by the physical agen-

cies of wind and rain. Laboratory tests are in some
cases mainly of value in enabling the engineer to

choose between a number of materials which, in a

general way, might be considered suitable. As has

already been noticed in The Survevoh, there is a

notable discrepancy between British and American
opinion with respect to certain materials, this being

probably due in part to differences in conditions and
]iartly to differences in the usual qualities of the mate-

rials in the respective countries. Some portion of the

<liffeience of opinion is due, perhaps, to a failure on
the part of American road engineers to make the best

ase of the materials referred to. These considerations

are brought forward here in preference to a specific

criticism of the following passage :
" Foliated material,

such as gneiss, schist, slate, &c., sh6uld never, of

course, be used when better material is available.

Materials such as quartzite and marble should also be

avoided—the first on accotmt of its hardness and lack

of cementing value, and the second because of its

crystalline structure and general lack of durability."

As regards dust prevention, the selection of a form
of treatment or construction must be governed by a

full consideration of the volume and character of traffic

wliich the road surface is called upon to c;irry. In
some cases the preservation of an already-good surface

is best effected by the use oi a material which is not
l)0ssessed of marked binding qualities. For cold sur-

face treatment the oils which specially give satisfaction

are the natural or partially refined products which,
through laboratory tests, are shown to consist of low
boiling constituents carrying in solution a relatively

high amount of heavy and adhesive asphaltic base.

In the ease of a road crust bound with bituminous
material, the selection of a binder is dependent on
several factors, among which the method of construc-

tion, character of aggregate and climatic conditions

are. the author considers, most important. In the

pnichase of road materhnls it shoidd be to the advan-

tage of the producer as well as a protection lothe con-

sumer thai a .lefinite sjn'cification should be rcqtiired.

SOME REGENT PUBLICATIONS.*

V..M.rrii(..N Tmii.ks. By liiuhard Parry, i-.s.i., &c.

Price 7s. (id. London : The iV<m/..5 (,'aziili:. Limited.

The author of this work has been impressed for

some time past by tlie necessity for more extensive

and lompreheiisive tables lor the use of valuers,

especially since the passing of the recent Finance

Acts, anil in tmdertaking to supply this need he has

devoted the greater jiart of two years of a busy life.

The resuh is a book of tlye greatest possible value,

and one which slioidd meet with immediate succe.ss.

A mo.sl useful feature which distinguishes this book

from most others of tiie .same character is the inclu-

.sion of an explanation of the many uses to which

the various tables can be put, and of the true mean-
ing and method of obtaining the figures. These ex-

planations are invariably illustrated by fully worked
examples—a feature which will appeal specially to

students.

As regiu-ds the extent of the tables, in every case

the figures of years' purchase are given at rates of

interest up to 15 i)er cent, and for periods from 1 to

1(K) years. The conqirehensive luiture of the work is

illustrated by the fact thai tables are included for

determining the proper proportions of increment
value duty payable on the occasion of the transfer

of an interest in land under the Finance (19p9-1910)

Act, 1910. The two main essentials of such a work
are admirably provided for, inasmuch as accuracy has
Ijeen soiigbi by comparing the ijroofs with the

original' workings, and clearness has been attained

by an excellent reproduction of the tables from elec-

trotype plates. The best which we can wish for Mr.
Parry's book is that it will meet with the success it

deserves.

JfoDKRN Technical Dr.^wing. By George Ellis.

Price OS. nett. London: B. T. Batsford."

To the student of technical drawing, as applied

to the building trade, this book will make a special

appeal. It deals in the first place with the elementary
principles of technical drawing in full detail. The
later chapters are devoted to Practical Perspective,

Freehand Drawing, Practical Geometiy, and Work-
shop Drawing. The last-named subject is not
usually associated with the work of the draughtsman,
but it is none the less important, and many readers

will welcome an opportunity of studying the plan-

ning and graphic description of work for the use of

artisans in the workshop. The book, which has
nearly 300 clear illustrations, should find a ready
welcome among ihose for whom it has been written.

The Public Wohks C'ALCfL.iioK. By a Public Works
Officer. Second Edition. Price 2s. 6d. nett.

London : Crosby Lockwood & Son.

The tables presented in this very useful little book
are designed to abolish all the wearisome labour and
mental strain attendant on the squaring and cubing
operations which are such a worry to the estimator.

The calculations are all on the decimal system. In
this edition the work has been rendered more com-
plete by the addition of several new tables. As a

labour and time saving device, the "Public Works
Calculator" should inciease in poiadarity as time
goes on.

Chadderton Town Hall The domed roof of the town
hall at Cliadderton, Lanes, which was formally

opened la-t week, was constructed of Pudloed cement.

Building Materials.—Messrs. J. H. Saukey & Son.
Limited, Kssex Wharf, Canning Town. K.. have i.ssued

an artistically produced booklet in which are given

some interesting particulars relating to tlieir Imsiness

and the various goods supplied by them. Portland
t-euient, sands, limes, bricks, slates and roofing tiles

are among the building materials of which mention is

made in the publication, their large stock of sanitary

goods naturally coming in for notice. Fire goods
are another branch of their extensive business, their

sloL-k of fire bricks in London alone amounting to

upwards of -2,000 tons.

• Any of the publications reviewed, or referred to as
received, will be forwarded by the St. Bride'3 Press. Limited,
on receipt of published price, plus i>ostage in the case of
nett boobs
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INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

/'resident—Mr. J. VV. CocKEILL, M.INST.C.E., A.R.I.B.A.,

Borough Surveyor, Great Yarmouth.

&OUTH-WESTERN DISTRICT.

A South-Western District meeting is to be held nt

the town hall, Paignton, to-morrow (Saturday).

Programme.
12.1.') iJ.iu.—Jleet at the town hall. Paignton.

Business—To confirm the minutes of tin'

last meeting.
To receive communications.
To receive a letter from tho rluairm;!!!,

Mr. H. T. Chapman, resigning Ihc chair-

man.«hip, nn his impending dep:ivtiiro lor

Kent.
To appoint a successor to Mr. Chaiminn

as chairman, jiro tern.

To consider the following notice of

motion in the name of Mr. C. Owen-Baincs :

" That thi.s meeting of the Municipal and
County Engineers request the council of

the institution to take a poll by post-card

of all member.s, associate members and
students of the institution, asking them
definitely whether they are in favour cf

retaining the old volume or not, and that

a copy of tliis resolution be sent to tlie

council and different district oonunitlecs."

To elect an Executive Coniniittcc of

twelve mendiprs for the district for the

ensuing year, in the following i)roportions:

Cornwall. 2; Devon. 4; Somerset. 4; and
Dorset, 2.

To receive a paper by Mr. C. Owcn-
Baines, on tlie "Mining of Stones and
Materials used in Road Making"; discus-

sion.

o.\o p.m.—Mrs. C. Owen-Baincs ha- kindly iiivjlcd

the members to high tea. Thoro will lir U"
interval for lunch.

The meeting being an important one, and tlic fact

that it i.s the last at which the present chairman
will preside, members are reriuested to make a special

effort to attend.

D. Edwards, H. T. Chapman,
TIov. Distriil SririUiiij. Pi.^lrfrt Chairman,

Taunton. Wells.

EASTERN DISTRICT.

An Eastern District meeting is to "bo held at the

ollices of the institution, 92 Victoria-street, West-
minster, to-morrow (Saturday).

PnOGRAMME.
.'i p.m. —Meeting of the Eastern District Kxei.utivr

Committee at the offices of the instilutinn.

92 Victoria-street, S.W.

4.0 p.m.—Meeting of the members of the Eastern
District at the offices of tlu' institvition.

;)2 Victoria-street, S.W.
A paper by Mr. W. H. Presrotl.

M.INST.C.E., to be read and discussed on

The .Advantages of Mutual Defence."

.). A. Webb, H. T. Wakelaji.
7/oii. Distrid Sr.rrinnj. Dinlrict C'hairiiuiv

.

Hendon, Middlesex.

SCOTTISH DISTRICT.

A meeting of the Scottish District of llio Institution

is to be held to-morrow (Saturday) at Rdinburu-li.

NORTH-WESTERN DISTRICT.

.\ meeting of the institution is to be held in the

North-Western District at Manchester on February
20th and 21st.

Thomas Cole,
92 Victoria-street, S.W. Herrelary.

INSTITUTION OF WATER ENGINEERS.

INSTITUTE OF SANITARY ENGINEERS.

WINTER GENERAL MEETING.

The eighteenth winter general meeting (being the
third statutory annual general meeting of the insti-

tution) will bo held at the apartments of the Geo-
logical Society, Burlington House, W.. to-morrow
(Saturday). Proceedings will commence at 10 a.m.
The following papers have been promised for read-

ing and discussion: —
(1) " Compulsory Returns by Water Undertakings,"

by John Chisholm.

(2) " The Portland Urban District Council Water-
works (Description of Friar Waddon Borehole
Scheme)." Iiy R. Stevenson Henshaw.

(3) "The Solubility of Carbonate of Lime, and its

Bearing upon Certain Processes for the Treatment of

Water Supplies," by William T. Burgess, r.i.c.

(4) " The Treatment of Plumbo-Solvent Water by
Means of Mechanical Filters," by Krediuic John
Dixon, assoc.m.inst.c.e.

The president-elect, Mr. John D. Watson,
.Ai.iNST.c.E., chief engineer to the Birmingham, Tame
and Eea District Drainage Board, will deliver his

inaugural address (o the members on Wednesday.
January 7th.

APPOINTMENTS VACANT.
Official and similap. advertisements received dp to 4.30 p.m.

on thursdays will bb inserted in the following dav's issue.
but those responsible for their despatch are recommended
to arrange that they shall reach The Surveyor office hy noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. lOiC) subject to later con-
firmation hy letter.

COUNTY ARCHITECT.—December 13th.—Essex
County Council. £800—£1,000 per aiuiuin.—Mr.
John H. GookV clerk, Shire Hall, Chelmsford.

CLERK IN SURVEYOR'S OFFICE.—December
13th.—Epsora Urban District Council. £1—£1 os.

per week.—5Ir. E. R. Capon, surveyor.

COUNTY SURVEYOR.—December 13tli.—Somerset
County Council. £.350—£800.—Mr. G. I. Simey,
clerk, Weston-super-!Mave.

DR.VUGHTSMAN. — December 1.5th. — Electric

Supply Department, Birmingham Corporation.

£130—£160 per annum.—Secretary, Electric Supply
Department.

TEJIPORARY ENGINEERINt; ASSISTANT.—
December 15th.—Hendon Urban District Council.

£180 per annum.—Chairman of the Council.

ENGINEERING. INSPECTOR—December l.^itli.-

The Road Board. i'2o0 per annum.—Secretary of the

Road Board, Queen Anne's Chambers, Westminster.
S.W.

DIVISIONAL SURVEYOR.— December 1.5tli.—

East Suffolk County Council. £150—£170 per

annum.—Mr. AV. Jcrris, county road surveyor, County
Hall, Ipswich.

ARCHITECTURAL AND ENGINEERING ASSIS'f-
ANT.—December 15th.—Cornwall County Council.

£130—£150.—Albert E. Brookes, county snrveyor.

ASSISTANT INSPECTOR OF NUISANCES.—
December Kjtli.—East AVestmorland Rural District

Council. £70 per annum.—Mr. W. Hewitson, clerk,

Shirehall, Appleby.

CLERK OF AVORKS.—December 16th.—Tewkes-
bury Rural District Council. £2 2s. per week.—Mr.
II. -V. B.idham, clerk.

CLERK OF AVORKS.—December 16th.—Ivybridge
Urb-nn District Council.—Mr. .John Ashfoid. clerk.

ROAD FOREMAN.-December 16th.—Ilkley Urban
District Council. 4os. per week.—Mr. F. S.

Eckersley, clerk.

ASSISTANT SURVEYOR FOR TOAVN PLAN-
NING.—December 16th.—Fife County Council.—
Sir. Geo. Donaldson, surveyor, Hunter- strcot,

Kirkcaldy.

CLERK. — December 17th. — Stepney Borough
Council Borough Engineer's Department. £70

—

i.100.—Mr. G. AV. Clarke, town clerk.

ASSISTANT SURVEYOR. — December 17th.—
Dulverton Rural District Council. £60 per annum.

—

Mr. R. Sowton Barrow, clerk.

SUB-INSPECTOR OF NUISANCES. — December
IDtli.—Bradford Town Council. C90 per annum.

—

]Mr. F. Stevens, town clerk.

SEAVAGE AVORKS MANAGER.- December PJtIi.

—Southall-Nonvood Urban District Council. £2 10s.

per week, with house, coal, and gas.—Mr. R. Brown,
eiigineoT.
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CLERK OF WORKS. —December 20th. —Can-
terbmy Borough Asylum. £3 3s. per week.—Town
Clerk, Canterbury.

SANITARY INSPECTOR.—December 20th.-Mans-
field Town Council. £100—£13.5.—Mv. J. H. White,
town clerk.

SURVEYORS ASSISTANT.—December 22nd.—
East Barnet Valley Urban District Council. £80—
£100.—Mr. T. A. Buckley, clerk.

SEWERAGE OUTFALL WORKS ASSISTANT
ENGINEER.—Decelnber 22nd.—Corporation of Col-
chester. 3.JS. per week.—3Ir. Herbert Goodyear,
borough engineer and surveyor.

ROAD AND GENERAL FOREMAN.—December
22nd.—Corporation of Faversham. 2os.—31s., with
house and allotment.—Mv. S. Percy Andrews, borough
surveyor.

ASSISTANT ENGINEER.—Public Works Depart-
ment^ Ceylon. £300—£350.—Messrs. Gregory, Eyles
& Waring, 12 Dean's-yard, Westminster. '

Quote
JI/6501 on letter of application.

ASSISTANT ENGINEER.—Public Works Depart-
ment, Gold Coast. £.3.50—£400.—Crown Agents for
the Colonies, 4 Whitehall-gardens, London, S.W.

MUNICIPAL COMPETITIONS OPEN.
Official and simiur advertisements keceited rp to 4,30 p m

ON THURSDAYS WILL IE INSERTED IN THE FOLLOWING DAV'S ISSUe]
but tliose responsible tor their despatch arc recommended
to arrange tiiat then shall reach The Surveior office bv noon
on WEDNESDAYS to eusurc their inclusion in the weekly list o]
summaries. Such advertisemenls may, in cases of emergency
only, be telephoned (City No. 101,6) subject to later con-
fi-rTnation by letter

COVENTRY.—February 1st.—Sketch plans for a
technical institute, for the corporation.-Education
Offices. 44 Baylev-lane.

BELFAST.—March 20th.—Designs for an art
gallery and museum, for the corporation.—Mr. R.
-Meyer, town clerk.

LONDON. — May 4th. — Designs from British
architects for the architectural treatment of the new
St. Paul's Bridge, for the City Corporation.
Premiums, £300, £200. and £100.—Town Clerk
Guildhall, E.C.

NEWPORT PAGNELL.-No date.—Plans and speci-
fications for working-class cottages, for the rural
district council. Award of ten guineas.—Mr. C. W.
Powell, clerk.

DURHAM.—(No date.)—Plans for a residential
school for defective children, for the county council.

—

Education Committee, Shire Hall, Durham.
BATH.—(No date.)—Designs for a secondary school,

for the corporation.—Mr. F. D. Wardle, town clerk.

BRIGHTON.—<No date).—Designs for a clock tower
in Queen's Park, at a cost, including the clock, not
exceeding £1,000, for the coi-poration.-:Mr. H. Talbot,
town clei'k.

MUNICIPAL CONTRACTS OPEN.
Official and similar advertisements received dp to 4 30 p m

on thdksd.ais will be inserted in the following day's issue
but those responsible for their despatch are recommended
to arrange that they shall reach The Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list ofsummaries Snrh advertisements may, in cases of emergenai
only, be telephoned (City No. 101,6) subject to later cot'i-
firmation by letter.

Buildings.

TENTERDEN.—December 13th.—For the erection
of two cottages, for the corporation.—Mr. W. L. C.
Turner, borough survej'or.

DARTFORD.—December 13th.—For the erection of
a public library, for the urban disti-ict council.—
The Surveyor.

WATFORD.—December loth.—For the erection of
pavilion and conveniences, for the urban district
council.—Mr. D. Waterhouse, engineer.

NEWCASTLE-ON-TYNE.—December 15th.—For the
erection of a transit shed, for the corporation.—City
Engineer.

BLAENAVON.—December 16th.—For the enlarge-
ment of reser-voir, construction of storage reservoir and
sand filters, fencing, laying intercepting drains, and
providing motors, valves, fittings, and appliances, for
the urban district council.—Mr. E. W. Edwards,
surveyor.

MANCHESTER.—December 16th.—For the erection
of offices, for the corporation.—City Architect.

LEEK.—December 16th.—For building two culverts.

for the rural district council.—Mr. .1? ^I. Shaw, clerk.

WOODFORD.—December 16th.—For the erection of

a fire station, for the urbin district council.—Messrs.
Toolev & Foster, architects, Warwick House, Buck-
hurst'Hill.

WAllEHAM AND PURBECK.—December 16th.—
For the erection of twelve cottages, for the rural
district council.—Mr. AY. Watts Fookes, Nor-th-street,

Wareham, Dorset.

WOOD GREEN.—December 17th.—For alterations
and additions to a school, for the Education
Authority.—Engineer and Surveyor.

KANTLTRK.—December I'th.—For erecting pump
on well, building a wall, and repairing cottage, for

the rural district council.—Mr. T. Guiney. clerk.

MONMOUTHSHIRE.—December 17th.—For addi-

tioiis to county asylum, for the county council.—Mr.
E. A. Johnson, architect, Abergavenny.

CUMBERL.A,ND.—December 17th.—For the erection

of a court house at Silloth. for the county council.

—

Ml-. G. D. Oliver, county architect, Carlisle.

KESWICK.—December 18th.—For the erection of

a common lodging-house, for the urban district council.

—Mr. W. Hodgson, surveyor.

DEVONPORT.—December ISth.—For the erection

of ward i^avilion and other works at the hospital, for

the corporation.—Borough Surveyor.

3IERTHYR. — December 18th. — For rebuilding
344 yds. of boundary wall, for the Joint Committee.

—

Mr. E. H. Battram, Parknewydd Farm, Abercynon.

KENDAL.—December 19th.—For the erection of

twenty-four cottages, for the corporation.—Borough
Surveyor.

KETGHLEY.—December 20th.—For tne construc-
tion of a recorder and valve house at reservoir, for the
corporation.—Mr. M. Ratcliffe Barnett, engineer.

WEST RIDING.—December 22nd.—For the erection

of a school, for the county council.—Education
Architect, Count j- Hall. Wakefield.

HACKNEY^-December 22nd.—For the erection of

three electricity sub-stations, for the borough council.

—Borough Engineer and Surveyor.

SALE.—December 22nd.—For the erection of

public offices and a parish room, for tlie urban district

council.—Mr. C. T. Adshead, architect, 4 St. -Ann's-

square, Manchester.

nORNCHURCH.—December 23rd.—For the erec-

tion of public offices, for the parish councO.—-Mr.

W. C. Allen, clerk, Hornchurch, Essex.

C»LDHAM.—December 23rd.—For the construction
of a filter house, power and battery houses, chemical
house, washwater house, sludge tank, and reservoir,

for the corporation.—Mr. Chas. J. Batley, engineer,

Piethorne, New Hey.

HIGHAVORTH.—December 27th.—For the erection
of four cottages, for the rural district council.—Mr.
.1. P. Kirb}', clerk, 100 Victoria-road, Swindon.

SHAFTESBURY. — December 29th. — For works
required in the construction of a system of water
supply tor the parish of Gillingham, including the
supplying and laying of 17g miles of 9-in., 5-in. , 4-in..

3-in., and 2-in. iron mains, and the construction of

a service reservoir, for the rural district council.

—

Messrs. A. P. J. Cotterell & Carr. 17 Old Queen's-
street, Westminster, and 28 Baldwyn-street, Bristol.

NEATH.—December 29th.—For excavating trenches
for laying 4.000 lin. yds. of 4-in. and 5-in. cast-iron

socket pipes, and 1,660 yds. of 9-in. pipes, fixing

valves, meters, constructing reservoir, and other works,
for the corporation.—Mr. D. M. Jenkins, engineer,
Cwyn Hall, Neath.

CANTERBURY.—December 30th.—For the erection
of medical officer's and attendants' quarters at
asylum, for the Committee of Visitors.—Messrs.
Jennings & Gi'ay, architects, Canterbury.

EAST RIDING.—December 30th.—For the erection
of clerk and steward's house, six cottages, and other
buUdings at the Beverlev asvlum, for the countv
council.—Mr. H. T. Tate,' County Hall, Beverley.

'

EAST SUSSEX.—January 1st.—For repairs and
alterations to Monk Bretton bridge. Rye, and the
reconstruction in ferro-concrete of the bridge decking,
for the county councO.—Mr. F. J. Wood, county
surveyor.
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CROMPTON.—January 10th.—Schemes and tenders

for refuse destructor and steam disinfector, for the

urban district council.—Mr. F. F. Gartside, clerk and
surveyor, Town Hall, Shaw, near Oldham.

MARGATE.—January 2nd.—For the erection of

iron and steelwork nt the Westbrook pavilion, and
enclosing and glazing, for the corporation.—Mr. E. .V.

Borg, borough engineer.

TEDDINGTON.—January 3rd.—For erecting build-

ings, chimney sshaft, sewers, manholes, connections,

and roadways in connection with sewage disposal and
refuse destructor works, for the urban district

council.— Jlr. Marshall Hainsworth, surveyor.

Iron and Steel.

CARDIFF. -December l(5th.—For the supply of

steel tram rails and fish plates, for the corporation.

—

;Mr. W. Harpur, city engineer.

RHONDDA.—December Kitlu—For the supply of

corrugated steel pale fencing and cast-iron pipe sewers,

for the urban district council.—Mr. E. Taylor, acting

engineer and surveyor.

JIANCHESTER.—December 16th.—For the supply

of metal fittings, aluminium number plat«s, and
metallic filament lamps, for the Tramways Committee
—Mr. J. JI. IMcElroy, general manager.

MANCHESTER.—December 18th.—For the supply

of cast-iron main pipes, for the corpoi-ation.—Mr. F. A.

Price, superintendent, Gas Department.

JIANCHESTER.—December 19lh.—For the supply

and erection of motor converters or rotary converters,

and static transformers, for the Electricity Committee.

—Mr. F. E. Hughes, secretary, Town Hall.

BRUSSELS.—December 19th.—For the supply of

distribution boxes in connection with the electric

service, for the Municipality.—College des Bourg-
inastre et Kchevins, Hotel de Ville.

BIRKENHEAD.—December 22nd.—For the con-

struction of a pipe line, including a tunnel under the

estuary of the Dee, for the corporation.—Sir

Alexander Binnie, Son, & Deacon, St. Stephen's

House, Victoria-embankment, London, .S.W.

BELFAST.—December 23rd.—For the supply of

cast-iron penstock frames and covers, and manhole
frames and covers, for the corjioration.—City

Surveyor.

EPSOiM.—December 29th.—For the sale of 250

second-hand, cast-iron spigot and socket 7-in. pipes,

in good condition, lying at the Ewell depot.—Mr. T. E.

Ware, surveyor.

WARS.-\.W.—February ](3th.—For the supply of two
vertical compound engines, with plunger, piston, or

differential pumps, or of two turbines, with centrifugal

or turbo-pumps, for the Municipality.—Sir William
H. Lindley, 29 Blittersdorpherplatz, Frankfort-on-

.\laine.

Roads.
NORHAM AND LSLANDSHIRES.-December 13th.

For pris.ng and layuit; stone on the roads, for the

rural district council.—Mr. H. R. Peters, clerk,

Berwick.

SOUTH SHIELDS.—December 13th.—Fur making
up a road, for the rural district council.—The
Surveyor.

HALE.—December 13th.—For making up a road,

for the urban district council.—Mr. T. Blagburn,

sui-veyor.

BECKENHAM.—Deceniber loth.—For making up
Sherington-road, and the supply of field flints,

Croydon gravel, and channelling, and refixing

640 lin. ft. of curb, for the urban district council.

—

Mr. John A. Angell, surveyor.

WIJ^TS.—December 15ih.—For the supply of tools

for work on 316 miles of main road, for the county

council.—Mr. J. George Powell, county surveyor,

Trowliridge.

GOSPORT.—December loth.—For laying com-

pressed asphalt block carriageway paving, for the

urban district council.—Mr. H. Frost, surveyor.

WILTS.—December 15tli.—For the supply of road

metal for one year, for the county council.— Mr. J.

George Powell, county surveyor, Trowbridge.

WILTS.—December 15th.—For steam rolling on 316

miles of main road, for the county council.—ilr. .T.

George Powell, eoiiuty surveyor, Trowbridge.

IVYBRIDGE.—December loth.—For rolling stone

on the roads, for the urban district council.—Mr. W. H.
Full, surveyor.

ALTON.—December loth.—For the supply of

granite for road repair, for the urban district council.

—Mr. G. B. Hartfree, surveyor.

GODSTONE.—December 16th.—For the supply of

broken granite, and tar-spraying highways, for the

rural district council. — Mr. Geo. E. Crowter,

engineer and surveyor.

ACTON.—December 16th.—For making uii Ixick

passages, for the nrban district council.—The Sur-

veyor.

WILLESDEN.—December 16th.—For road-making
and paving works, for the ui'ban district council.

—

Jlr. O. C. Robson, engineer.

GRIMSBY.—December 16th.—For the construction

of new roads, for the corporation.—Mr. H. Gilbert

Whyatt, borough engineer.

ALTRINCHAM.—December 16th.—For resurfacing
a road with tarred Wigan slag, for the urlian district

coil iieil .—Tlie Sui-veyor.

BANBURY.—December IGtli.-For private street

works, for the corporation.—Borough Surveyor.

BELFAST.—Decenibei- 16th.—For flagging with coii-

cicte flags, for the corporation.—City Surveyor.

LONG ASHTON.—December 16th.—For works of

road improvement, for the rural district council.

—

Mr. A. E. Hicks, clerk. Union Offices, Flax Bourton.

V\'0K1NGHAM.—December 17th.—For making up
certain streets, for the corporation. — Mr. C. \\'.

Marks, borough engineer and surveyor.

ROTHERHAM.—December 17th.—For making up
a road, for the corporation.—Mr. E. B. JMartin,

borough engineer.

CLACTON.—December 17th.—For the supply of

flints, for the urban district council.—Mr. D. J.

Bowe, surveyor.

STOCKPORT.—December 18th.—For m.-.king up
certain streets, for the corporation. — Mr. J.

Atkinson, borough surveyor.

NANTYGLO AND BLAINA.—December 18th.—

For paving, kerbing, and channelling, for the urban

district council.—Mr. W. J. Davies, surveyor.

LUTON.—December 18th.—For the execution of

private street works, for the corporation.—Borough

Engineer.

POOLE.—December 18th.—For the execution of

private street works, for the corporation.—Mr.

Samuel J. Newman, borough surveyor.

ELGIN.—December 18th.—For the supply of road

metal, for the county council.—Mr. E. D. Jameson,

county clerk, Elgin.

CAMBRIDGESHIRE.—December 19th.—For the

supply of broken granite, basalt, slag, and tarred

macadam, for the county council.—Mr. J. E. Black-

wall, county surveyor, 54 Hills-road, Cambridge.

BERKS. — December 20th.—For the supply of

broken road materials, gravel, and sand, for the county

council.—Mr. J. Fred. Hawkins, Shire Hall, Reading.

HALIFAX.—December 20th.—For the execution «i

l)iivate street works, for the corporation,—Mr. J. Lord,

Imrouijh engineer.

TANGIER.—January ' 20th.—For the construction

of certain roads, for the Commission Cienerale des

Adjudications et des Marches.—Commercial Intelli-

gence Branch of the Board of Trade, 73 Basinghall-

street.

PONTYPRIDD.—December 22nd.—For the con-

struction of a nev>" highway, for the urban district

council.

—

Mv. W. E. Lowe, engineer and surveyor.

PONTYPRIDD.—December 22nd.—For works of

kerbing, flagging, and pitching in two streets, for the

urban district council.—Mr. W. E. Lowe, engineer

and surveyor.

SOUTHGATE.—December 22nd.—For the execution

of private street works, for the urban district council.

—5Ir. C. G. Lawson, surveyor.

AMBLE.—December 22nd.—For paving Byron-

.--treet, for tlie urban district council.—Mr. W. Burton,

.surveyor.

WARRINGTON.—December 22nd.—For the supply

of granite or whinstone cubes, and karri or jarrah

wood blocks, for the corporation.—Borough Surveyor.

FINCHLEY.—December 22nd.—For making up

certain streets, for the urban district council.—Mr.

C. J. Jenkin, engineer and surveyor.

GILLINGHAM.—December 23rd.—For the supply

of road materials, Portland cement, lime, requisites

for precipitation works, stoneware pipes, timber,
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sewer ironwork, coal, coke, bricks, paints, oils,

varnish, ironmongeiy, and disinfectants, for the cor-

poration.—Mr. .1. L. Redfem, borough engineer and
surveyor.

SOMERSET. — December 27th. — For surfacing

tarring on main county roads during the year 1914,

for the county council.—Mr. H. T. Chapman, county
surveyor, "Wells.

WEYMOUTH.—December 30th.—For the supply of

broken granite, for the corporation.—Mr. K. J. S.

Harris, borough engineer and surveyor.

HAILSHAM.—January 3rd.—For the supply of

granite, stone, flints, beach, and cartage, fni- the

rural district council.—Mr. E. Catt, clerk.

EASTHAMPSTEAD. — January 0th. — For tlic

supply of broken and unbroken granite, slag, linu'-

stone, and flints, for the rural district council.—^Iv.

J. R. Treadwell. surveyor of highways.

W.'VNDSWORTH.—January 19th.—For road repairs

in certain roads, for the borough council.—Mr. P.

Dodd, borough engineer.

Sanitary.

HEXHAM. — December 13th.— For laying pipe

sewers, manholes, flushing chambers, and construct-

ing sewage disposal works, for the rural district

council.—Jlr. C. Franklin IMurphy, Lloyds Bank
Chambers. Jtorpetli.

SEISDON.—December loth.—For the construction

of house coimections and oilier apijurteuant works,

for the r>u-al district council.^JIr. William Fiddian,

engineer, Stourbridge.

SEISDOX.—December loth.—For the construction

of a 9-in. pipe sewer, about 230 yds. lin., to be partly

in steel tubes, forming an aqueduct across the river

Stour, partly in cast-iron pipes, and the remainder
in stoneware pipes, for tlie rural district council.

—

Vv. William Fiddian, engineer. Stourbridge.

TODMORDEN.—December l(5th.—For the constrnc-

tion of cast-iron pipes and fireclay pipe sewers, for

the rural district council.—Messrs. C. H. ^Marriott,

Son. & Shaw. Church-street Chambers, Dewsbury.

LONDON.-December 16th.—For the removal tit

refuse and sludge from carslieils and perraanont-way
routes, for the county council.—Chief Enpinccr. L.C.C.
Tranr.vay.=. 6"2 FinHburv-pnvonieut. E.C.

SOUTH SHIELDS.—December 16tl).—F..r the sup
ply of disinfectants, for the corporation.— Dr. I>.

\lorh»y ^fylhieson, medical oflicer of health.

BRIDLINGTON.—December 16th.—For laying a

12-in. sewer, for the corporation.—3Ir. E. R.
Matthews, borough surveyor.

HEMSWORTH.—December J7th.- For MipplyiuK
and laying 474 yds. of earthenware pipe sower, for the
rural district council.—Mr. T. H. Richard.son, sur-

veyor.

YSTRADGYNLATS. — December 17th. — For the
construction of a scheme of sewerage and sewage
disposal for the jiarish of Ystradgynlais Lower, for the
rural district council. — Mr. Thomas Watkins.
surveyor.

EPPING.—December 17th.—For the construction
of sewage disposal works, and laying 1,300 yds. of

(i-in. sewer, 520 yds. of 7-in. sewer, and SCO yds. of

8-in. sewer, togetlier witli manholes and other works,
for the rural district council.—Messrs. Tooley &
Foster, Qucen's-road, Buckhurst Hill, Esses.

CHORLEY.—Dccemlicr 17th.—For the consliuclioii

of main outfall sower, manholes, sewage tanks and
filter beds, for the corporation.—Borough Surveyor.

MULLINGAR.—December 18th.—For the construc-
tion of a system of sewerage, for the rural district

council.—The Clerk.

DOVER.—December 20th.—For the collection of

house refuse, for the corporation.—Mr. W. C. Hawko.
l)orough engineer.

HAEROGATE.-Deceniber 20th.—For the .supply of

disinfectants, for the corporation.—Mr. J. Mair, medi-
cal officer of health.

HALIFAX.—December 20th.—For the conslrnetioii

of earthenware pipe sewers, for the corporation.—Mr.
J. Lord, borough engineer.

HARDINGSTONE. — December 21st. — For altera-

tions to filter licds and sewerage works, for the rural
district council.—Mr. F. Harper, surveyor.

AUDEXSHAW.—December 22nd.-For the removal
of nit'lilsiiil and lelusc. for the urban district council.
—Chairman of Sanitary Committee.

BATH.—December 22nd.—^For the construction of
pipe sewer with manholes, for the corporation.—City
Survej'or.

BOGXOR.—December 22nd.—For supplying cast-
iron pipes and appendages, and laying and jointing
the cast-iron outfall and other pipes, construction of

engine-house and tank, and providing and erecting
pumping plant, valves and connections, for tlie urban
district council.—The Engineer.

WE:MBLEY.—December 30th.—For constructing 6
miles of pipe sewers and manholes, for the urban dis-

trict council.—rvir. C. R. W. Chapman, surveyor.

RAMSBOTTOM.—December 31st.—For the supply
and erection of revolving sprinklers on the percola-
ting filters at sewage works, for the nrban district

council.—Messrs. James Digele & Son, 14 Victori;i-

street, Westminster. S.W.

MATLOCK.—January 3rd.—For the supply and
erection of revolving sprinklers on the percolating
filters at sewage di.sposal works, for the urban di.strict

council.—'Messrs. James Digglc & Son, 14 Victoria-
street, Westminster.

TEDDJNGTOX .-January 3rd.—For the construc-
tion of sewers, manholes, chimney shaft and other
works, for the urban district council.—Jtr. !M. Hain.s-
'.V"l-tll, survcNni-.

STRETFfJRD.-January 3rd.—For the construction
of a storm sewer and channel nearly a mile long, for

the urban district council. — ilr. Ernest Woi-rall.

surveyor.

WALTHA.MSTOW.-Jauuary 22nd.—For drainaf;.

Hud other works, for the parochial charities.—^Mr. \\

lli'iislit^ii. survc.vor. 58 Old Broad-street, E.C.

Stores.

Y'ORK.—December 32nd.—For the supply of mate-
rials, for the Electricity and Tramwaj- Connnittee.

—

"\lr. J. W. Haiiie. engineer and n)ana!.'cr.

GILLINGHAM.—December 23rd.—For the supply
of road materials, Portland cement, lime, retiuisites

for precipitation works, stoiiewai-e pipes, and dis-

infectants, for the corporation.—Mr. J. L. Redfern.
bcirough engineer and suiweyor.

DEVONPORT.—December 21th.—For tlie supp).>

of masons', plasterers', and slaters' materials, sand,

brooms, and ironmongerv, for the corporation.—Jlr.

R. J. Fittall. town clerk.'

SLOUtJH.—.Tanuary 3rd.—For the supply of tools,

ironmongery, stoneware pipes, Portland cement, tar

oil. distilled tar, screened shingle, and prepared
tarred granite, for the urban district council.—The
Surve.Tor.

STEPNEY.—February lOtli.—For the supply of

lirieks, lime, fireclay, brooms, cast-iron work, colour-,

varnishes, painters' brushes, drainage material>.

oilman's goods, Portland cement, pitch, tar, green oil.

bitumen, timber, tools, implements, ironmongery,
wlieeiwrights" materials, ballast, shingle, sand,

hoggin, flints, uniform clothing, boots, disinfectants,

liaving materials, horse hire, and squaring and re-

dressing old paving materials, for the borongh council

—Mr. M. W . Jameson, borough engineer.

Miscellaneous. •

LEEDS.—December 17th.—For tlie supply of fire-

clay retorts, firebricks, firebrick lumps, and fireclay.

for the Gas Committee.—Mr. R. E. Fox, town clerk.

PLYMOUTH.—December IHth.—For remaking the

IjowUng green on the Hoe. for the corporation.—^fr.

James Paton, borough engineer and surveyor.

S.\LFORD.—December 22nd.—For the supply and
erection of vertical retorts on the continuous system,
for the Gas Department.—Mr. W. W. Woodward, engi-

neer. Gas Offices, Bloom-street.

Public Health Law.—This concise little work* has
been prepared mainly for the use of all concerned in

local government work who may find the larger

books too elaborate. In twenty chapters it covers

the ground sufficiently for its purpose, including
such matters as highways, but omitting rating, elec-

tions, &c. For students it should be of assistance

in preparing for examinations in Public Health Law,
while the practitioner will find its arrangements well

suited for easy reference.

—

The Law Times.

• A Manual tor Municipal and County Engineers and Sur-
veyors, Town Clerks. Clerks to Distriot Councils, and other
officers and members of local authorities. By S. G. Turner,
ot the Middle Temple, Barnster-at-Law, a.m.i.c.e., Ac.
London : 8t. Bride's Press, Limited. Price 10s. 6d.
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TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.
The Editor invites the cooperation of Sortetor readers

u.ith a view to making the information given under this
head as complete and accurate as possible.

' Accepted. t Becommended for acceptance.
i Provisionally accepted.

.VI CKLAND.—For the coustruction of sewage disposal works,
for the rural district council.—Mr. C. Heslop. sanitary
surveyor :

—

i!. Wilson, Barnard Castle il.SlS
F. Howerby, Coundon 1,850
Walton Brothers, Crook 1,790
A. H. Earnshaw, Darlington 1,610

KILLERIC'AY—For alterations and additions to hospital,
and the erection of an isolation block and laundry, for
the rural district council.—Mr. H. R. Bird, architect,
Brentwood ;

—

Dowsing & Davis, Komford
-V. G. t'risp, Walthamstow
Allen, Fairhead & Son, Enfield
II. Potter, Chelmsford
S. E. Moss. Southend .

.

S. Cronin & Sons, Warley
D. Robinson, Stansted
W. Jones & Sons, Holborn
•J. Jarvis & Sons, Limited, Hackuey
Parren & Son, Erith
F. W. Jarvis, Brentwood
Harris Brothers, Billericay
A. G. Brown, Grays
H. Smith, Clacton

Architect's approximate estimate, £5,279.

5,496
5,434
5,269
5,245

BUKLEl'-IN-WHAEFEDALE.—For the supply of road
rials for the year ending March 31, 1915.—Mr. 1

Riding, surveyor:

—

2i-iN. Granite.

Summerfeld & Lang, Limited (Welsh) 12 9
Llangynog Granite Company (Llangynog) 12 4
Brookes, Limited (Llangynog) 11 10
W. & J. Glossop (Lembton)' 11 6
J. Green & Son. Limited iThrelkeldi 11 1

Threlkeld Granite Company, Limited (Threlkeld) 10 8
Shap Granite Company, Limited (Shap) * 10 6
Ingleton Granite Quarries Ungleton) 9 2
Horton Granite Quarries (Horton) 8
J. Delaney, Limited (Horton) 8

3-iN. Screened Granite Chippings.

Summerfeld & Lang, Limited (Welsh) 12 3
Brookes, Limited (Llangynog) 11 4
AV. & J. Glossop (Lembton) 11
Shap Granite Company, Limited (Shap)

'

10 6
Threlkeld Granite Company (Threlkeld) 9 10
Ord & Maddison, Limited 7 6
Ingleton Granite Company (Ingleton) 6 8
J. Delaney, Limited (Horton) 6 6

Limestone Dust for " Glctrin " Binder.

A. Xewsome .

.

4 5
Skipton Rock Company, Limited *

.

.

3 9
J. Green & Son, Limited 3 9

T.tRRED Limestone.

Sliipton Rock Company, Limited *
.

.

113
A. Xewsome 11 3
.1. Green & Sous, Limited 11 3
J. Delaney, Limited 11 3

Glutrin.

Uobeson Process Company, 45s. per cask of 50 gallons

Tarvia.

W. & J. Glossop, 6d. per gallon."

Steam Roller Hire.
I'er day.

Kddison Steam Rolling Company
Lancashire Road Roller Company
W. Minett, Limited
T. Issatt & Son
Paragon Roller Company
Hampshire Brothers " .

EAST GRINSTEAD.—For the erection of refuse destructors,
tor the urban district council.—Mr. W. E. WooUam,
engineer and surveyor :

—

-Meldrums, Limited (Scheme No. 1) £3.013
Heenan & Froude ....
Goddard, Massey & Warner .

.

Horstall Destructor Compauy
Hughes & Stirling .

.

2,447
.\Ianlove, Alliott &, Company 2,255
Meldrums, Limited (Scheme No. 2) 1,968

KIRKCALDY.—For laying part
causeway, for the corporation.—

M

survej'or :

—

A. Robertson, Inverkeithint:
And. Gray & Co., Kirkcaldy
•f. Martin, Dunfermline
Alear, Eraser, Millie-street
II. J. Morrison, Dumnikier-road

f a road with granite
L. Lumsden, burgh

£257
246
173
171
170

^IIDDLESBROUGH.—For contract work in the recon-
struction and making up of streets, for the corporation.

—

Mr. S. E. Burgess, borough engineer and surveyor :

—

Egmont-road.

J. Crombie & Son, Limited, Middlesbrough £205
(Joodhall Brothers, Middlesbrough 198
V,. Xewhouse. Middlesbrough 198
J. Pearson, Limited, Stainton-in-Cleveland . 190

H.hmoee-sireet.

J. Pearson, Limited, Stainton-in-Cleveland £344
Goodhall Brothers, Middlesbrough 331
J. Crombie & Son, Limited, Middlesbrough 316
E. NewhouBe, Middlesbrough

'

281

NAIROBI.—The following is a list of tenders received for
supplying iron framing for native latrines.-Mr. Walter
W. Ridout, municipal engineer :

—

J. & W. Whittingham £292
Humphreys. Limited 260
H. M. Biggleston & Sons 210
General Iron Foundry Companv, Limited 176
W. Maefailane & Co., Limited 152
A. & J. Main & Co., Limited 133
.Vnglo-Scottish Trading Company, Limited '

129

PRUDHOE.—For paving and making up,
district council.—Mr. T. Burnie. surveyor

J. McLaren, junr.. Gosforth
Smithson & Son, Prudhoe-on-Tyne
J. B. Eobson, Gosforth
C. S. Bunch. Newcastle-on-Tyne .

Ferrier Brothers. Stocksfleld-on-Tyue '

for the urban

£1,305
1,130
1,110
1.106
1.007

hi. HELENS.—For work of sewerage in certain streets, for
the corporation.—Mr. A. W. Bradley, borough engineer.
St. Helens. Lanes:

—

R. Armistead. Manchester.

S'i'EPNEY—For the construction of an underground con-
venience, for the borough council.—Mr. M. W. Jameson,
borough engineer :

—

Johnson Brothers. Whitechapel-road. E. £1.334
Roberts & Co.. Dalston. N.E. 1,238
Lavington, Limited. Berners-street. W. 1.2un
G. Barker, New-road, E.' 1,161

TEIGNMOUTH.—For widening and improving two streets.
for the urban district council.—Mr. F. W. Knight, surveyor
and water engineer :

—

Shellabear & Co.. Plymouth £3.452
W. H. Taylor. Teignmouth 2,050
J. Lambe. Teignmouth 1,946— Shaddock. Plymouth .... . .

R. C. Brebner & Co.. Edinburgh
C. E. Young, Teignmouth
Marcus Bridgman, Paignton, Devon*

2,843
2,137
1,929

WANSTEAD. — For widening Eagle-lane, kerbing and
channelling roads on Woodford-road Estate, and kerbing
High-street (Elms frontage), for the urban district
council.—Mr. C. H. Bressey. surveyor :

—

Roads on
Woodford
Estate.

T. Adams. Wood Green
P. .J. Anderson. Poplar
G. Bell & Sons. Tottenham .

.

K. M. Denman. Finchley— Farrow. Brixton
W. French & Co.. Buckhurst

HiU
Griffiths & Co.. Bishopsgate .

.

D. T. Jackson. Barking
W. .Jackson. Forest Gate
A. Thompson. North Finchley

£2.478
2,384
2,544
2,168

2,280
2,335
2.443
2,410
2,221

Eagle-
lane.
£551
518

High-
street.
£191
177
180
164
201

495

WORTHING.—For extension of electricity station, for
corporation.—Mr. F. Roberts, borough surveyor :

—

Holloway & Streete, Brighton £:
H. W. Sandell. Worthing
W. S. Baker. Worthing
J. Parsons & Sons. Hove
W. Jones & Sons, London .

.

R. Cook & Sons, Crawley
F. Sandell & Sons, Worthing
Bodle & Addison Eastbourne
-V. CVane, Worthing *

.

.

.948

.939

.939

.901

.895

WORTHING.—For the supply of granite kerbing, for the
corporation.—Mr. F. Roberts, borough surveyor ;

—

Per lineal foot.

W. Griffiths & Co., Limited, London
Brookes, Limited, London . .

A. & F. Manuelle, London *

A. E. Martin & Co., Limited. Loudon
Wettern Brothers. Limited, London
J. K. White & Co., London

Straight. Circular
s. d. s. d.
1 101
1 10 1 2
1 10 2 2
1 104 2 2^
1 10 2 2
1 10 2 2

MEETINGS.
cretaries and others will oblige by sending curhj notice ol

dates of forthcoming meetings.

DECEMBER.
—Institution of Municipal and County Engineers

:

Eastern District Meeting at Westminster.
—Institution of Municipal and County Engineers

:

Scottish District Meeting at Edinburgh.
—Institution of Municipal and County Engineers : South-

western District Meeting at Paignton.
—Institution of Water Engineers : Winter Meeting in

London.
—British Constitution Association : Sir William Chance

on " Building By-laws." Caxton Hall, Westminster.
8.15 p.m.

—Royal Institute of British Architects : Mr. W. A.
Forsyth, f.r.i.b.a.. on " The Repair of Ancient
Buildings." 8 p.m.

—Jlhtminating Engineering Society : Mr. P. J. Waldram,
F.S.I., on ' Some Problems in Daylight Illumination.
with special reference to School Planning." Royal
Society of Arts. 8 p.m.

—Institution of Mechanical Engineers : Col. E. E.
Crompton on " Mechanical Engineering Aspects of
Road Construction." 8 p.m.

JANUAEY.
—Institute of Sanitary Engineers : Presidential Address

by Mr. John D. Watson, m.inst.c.e. 8 p.m.

—Surveyors' Institution : Mr. Graham Mould, Barrister-
atrLaw, on " The Law of Dilapidations."

—Surveyors' Institution (Junior Meeting) : Mr. H. J.
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Smith on "The Housing and Town Planning Act in

Working." ~ pm.
26 —Surveyors' Institution: Mr. George Corderoy on

" Measuring and Quantity Surveying.

29 -Concrete Institute: Discussion on Joint Eeport of the

Reinforced Concrete Practice Committ
Quantity Surveyors' Association,

Methods of Measurement
Work." 7.30 p.m.

FEBEUAEY.
4—Institute of Sanitary Engineers: Annual Dinner,

Holborn Restaurant.

-Institution of Municipal and County Engineers

:

and tlie

Standard
Eeinforced Concrete

20-21.
Meeting at Manchester.

SEA-COAST EROSION.—For a very complete and in-

expensive library on the cause, prevention and repair

of coast erosion the following three works are recom-

mended: "Coast Erosion and Foreshore Protection,

by John S. Owens, M.D., Assoc.M.lnst.C.E., F.R.C.S.,

and Gerald 0. Case (price 7s. 6d., post free 7s. lod.).

with numerous illustrations and diagrams; "Sea-

Coast Erosion and Remedial Works," by R. C. Allanson-

Winn, M. Inst. C.E.I, (price is., post free is. id.); and
' Erosion of the Coast and its Prevention," by F. W. S.

Stanton, Assoc.M.lnst.C.E., F.S.I, (price 3s., post free

3s. 2d.), with numerous maps and other illustrations.

The publishers are the St. Bride's Press, Limited,

24 Bride-lane, Fleet-street, London, E.G.

APPOINTMENTS OPEN.
Ofpicul and similar advertisements received cp to 4.30 P.M.

ON THURSDAYS WILL B3 INSERTED IN THE FOLLOWING D.\Y S ISSUE,

but t;iose responsible for their despatch are recommended
to arrange that they shall reach The Surveyor office by noon

on WEDNESDAYS fo ensure their iT.tlusion in the weekly list oj

summaries. Such advertisements may, incases of emergency

only, be telephoned (City No. 101,6) subject to later con-

firmation by letter.

CHIEF ASSISTANT required in Jannaiy. on

extensive .sewage scheme in the Xorth of

England. Only A.M.I.C.E. or B.So. with not less

than 10 years' practical experience need apply.

Apply, with full particulars, testimonials, and salary

required, to Bos 1,349, office of The Suhveyor, 24

Bride-lane, Fleet-street, E.C. (1.038)

EAST BABNET VALLEY UKBAN DISTRICT
COUNCIL.

SURVEYOR'S ASSISTANT.

The Council invite applications for the appointment

of assistant in the Surveyor's Office at a salary of £SU

per annum, rising by yearly increments of £10 to £100

per annum.
Applicants must be neat and expeditious Draughts-

men, and accurate Surveyors and Levellers; they

should also be able to keep the necessary books and

accounts of the Surveyor's Department.
Applications, stating age (which must not exceed 26)

and experience, accompanied by copies of not more

than three recent testimonials, must be sent to me,

under cover, and marked outside " Surveyor's Assi.st-

anf, " not later than 5 o'clock on :Monday, the 22nd

December, 1913.

Canvassing, either directly or indirectly, will be a

disqualification.

FIFE COUNTY COUNCIL.
KIRKCALDY DISTRICT.

The Kirkcaldy District Committee require the ser-

vices of a competent Assistant under the Surveyor for

the preparation of a Town Planning Scheme.

Applicants must be accurate levellers and sur-

veyors, neat and expeditious draughtsmen, capable

of "making up Bills of Quantities and Estimates, and

have experience of Town Planning.

Applications, stating age, salary expected, and

copies of testimonials to be lodged with the under-

signed not later than Tuesday, 16th current.

GEO. DONALDSON.
Surveyor.

Surveyor's Office,

Hunter-street, Kirkcaldy.
December 3, 1913. (1,019)

BOROUGH OF FAVERSHAM.
ROAD AND GENERAL F0RE:MAN.

The Corporation invites applications for the above

a|ipointment.
Applicants must possess a thoroughly practical ex-

perience in the control of men and horses, the making
of macadamised and flint roads, general mason's and

pavinc work, drain and sewer work, tar-paving work.

the collection of house refuse and scavenging of a dis-

trict, and must be able to keep accounts and time and

material sheets.

Watres to commence at 2os. per week, rising, after

each Vear of satisfactory service, by annual incre-

ments of 2s. per week, to a maximum of 31s. per week.

A house, in which the foreman will be required to

reside, and an allotment will be provided free.

None but thoroughly competent men need apply,

and canvassing is strictly prohibited in any form.

Applications" in candidate's own handwriting,

giving full particulars of age, qualifications, previous

experience and present employment, and accompanied
by copies of three recent testimonials, to be sent to

me not later than Monday, 22nd December, 1913.

S. PERCY .VNDREWS.
Borough Surveyor.

December 8, 1913. (1,035)

T. A. BUCKLEY,

Council Offices.

Station-road,

New Barnet.
December 9,

Clerk.

(1,039)

DULVERTON RURAL DISTRICT COUNCIL
(SOMERSET).

ASSISTANT SURVEYOR.
The above Council invite applications for the

appointment of Assistant Surveyor, at a salary of £60

per annum.
Applicants must be between the ages of 19 to 2o,

and must be cychsts, and the person appointed will

be required to devote the whole of his time to hi.*

duties, and to reside in such place in the distriot

as may be assigned to liim by the Council.

Applicants must have had experience in a Rural

District Office, and must have a good knowledge of

road construction, maintenance and repair. List of

duties may be had on application to the Clerk.

Applications, in candidate's own handwriting, en-

dorsed "Assistant," stating age and particidars of

experience, and enclosing copies of three testi-

monials, to be addressed to me, the undersigned, and

must be received not later than the 17th day of

December next.

R. SOWTON BARROW,
Clerk to the Council.

Dulvertou, Somerset.
December 6, 1913. (1,0*31

TENDERS WANTED.

pAMBRIDGESHIRE COUNTY COUNCIL.^ TENDERS FOR ROAD MATERIAL.
The above Ckjuucil invite Tenders for the Supply

of Broken Granite, Basalt, Slag, and Tarred Mac-
adam for use on the Main Roads during the year

ending 31st March, 1915.

Particulars and Forms of Tender may be obtained
from this Office, where Tenders are to be delivered

on or before Friday, the 19th of December, 1913.

J. E. BLACKWALL,
County Surveyor.

County Surveyor's Office,

54 Hills-road,

Cambridge. (l,0(i'.i

QOMERSET COUNTY COUNCIL.
^ SURFACE TARRING ON MAIN ROADS.
Tenders are invited for Surface Tarring on Main

Roads at various places in the County during the

year 1914. The work will be done partly under direct

contract for the County Council and partly through
the Rural and Urban District Councils, and probably
about 100 miles of roads will be so treated.

Forms of Tender, General Conditions, and Speci-

fications may be obtained from the undersigned, to

whom Tenders, endorsed " Surface Tarring," nni.-t

be delivered not later than Saturday, the 27tli

December, 1913.

The lowest or any Tender will not necessarily be
;ui.eptcd.

H. T. CHAPMAN.
County Surveyor.

County Surveyors Office, Wells.
December "3, 1913. (1,010)
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METROPOLITAN BOROUGH OF
STEPNEY.

The Council of the Metropolitan Borough of Stepney

hereby invite Tenders for Contracts for one year (or,

in the case of Nos. 1 to 15 inclusive, for three years,

at the Council's option), from 31st March, 1914, as

follows:—
(1) Supply of Bricks. Lime and Fireclay

(2) Supply of Brooms, &c.

(3) Supply of Cast-iron Work.
(4) Supply of Colours, Varnishes, Painters'

Brushes, and Sundries.

(5) Supply of Drainage Materials.

(6) Supply of Oilman's Goods (including Domestic

Brushes).

(7) Supply of Portland Cement.
(S) Supply of Pitch, Tar, Green Oil and Bitiunon.

CD Supply of Timber.
(Ki) Supply of Tools. Implements, and Ironmongery.

(11) Supply of Wheelwright's and other Materials.

(12) Sharpening Tools.

(13) Shoeing and Roughing Horses.

(14) Squaring and Redressing Old Paving Materials.

(15) Supply of Ballast, Shingle, Sand, Hoggin, and
Flints.

(1G> Supply and Delivoy of Uniform Clothing.

(17) Supply and Delivery of Boots.

(18) Cfockwinding.

(19) Window Cleaning.

(20) Chin)ney Sweeping.

(21) Supply of Disinfectants.

(22) Removal of Dead Bodies to the Mortuary.
Al.so Tenders for Contracts for the period from

31st March. 1914, to 31st March, 1917, as follows:—
(23) Harness.
(24) Paving Materials.

(25) Hor.se Hire.

(26) Removal of Residuum.
(27) Execution of Printing and Bookbinding.

(28) Supiily and Delivery of Stationery.

Per.sons tendering must, in cases (1) to (15) inclu-

sive, state the discount they would be prepared to

allow the Council should the Council decide to accept
a Tender or Tenders for a period of three year>
instead of one year, and in this connection the

Council reserve to themselves the r'ght as to which
jieriod the.v shall accejit such Tender or Tenders.

Per.sons tendering must submit the names and
addresses of two substantial persons willing to be
jointly and .severally bound for the due and proper
performance of their several Contracts.
Contractors will be required at all times during

the existence of their Contracts to pay the Trade
Union rates of wages as agreed to by the Employers'
Associations and Trade Unions, and as in practice
obtain.

Contractors will also be prohibited from assigning
or underletting their Contracts without the written
consent of the Coimcil, previously obtained.
Forms of Tender, Specifications, Stipulations, and

other Conditions for items numbered (1) to (15) in-

clusive, and for items numbered (23) to (26) inclusive,
may be obtained u|ion application to the Borougl)
Engineer (Mr. M. W. Jame-son, assoc.m.inst.c.e.), at

the ^Municipal Offices. No. 15 Great Alie-street, White-
chapel, E., on and after Saturday, the 6th December,
1913, between the hours of ten a.m. and twelve noon,
upon deposit of a €5 Bank of England note in respect
of each Tender.
Forms of Tender and Specifications for items num-

bered (16) to (22) inclusive may be obtained upon
application to the undersigned, at the Municipal
Offices. No. 15 Great Alie-street, Whitechapel, E.,
on and after Saturday, the 6th December, 1913,
l>etween the hours of ten a.m. and twelve noon, upon
dejjosit of £1 in respect of each Tender.
Forms of Tender, Conditions, Contract, and

Schedules for items numbered (27) and (28) may be
obtained upon application to the undersigned, at the
Municipal Offices, No. 15 Great Alie-street. White-
chapel, E., on and after Saturday, the 24th January,
1914, between the hours of ten a.m. and twelve noon,
upon deijosit of a Co Bank of England note in respect
of each Tender.
The deposit will in each instance be returned upon

receipt of a hi>nn-f<lc Tender and of the other docti-
ments.
Tenders must be enclosed in the envelopes to be

provided, and, in respect of items numbered (1) to
(26) inclusive, sent to the undersigned on or before

noon on Monday, 29th December, 1913, and in respect

of items numbered (27) and (28) sent to the under-

signed on or before noon on Tuesday^ 10th February,
1914.

Tlie Council do not bind themselves to accept the

lowest or any Tender, and will not accept the Tender
of any person or firm who on any previous occasion

has withdrawn a Tender after the same has been
opened, unless the reasons for the withdrawal were
at the time satisfactory to the (Council; and the

Council, moreover, reserve to themselves the right

of dividing the Contract between one or more of the

persons tendering.

(By order)

GEO. \V. CLARKE,
Town Clerk.

-Municipal Offices.

1.5 Great Alie-street,

Whitechapel. E.
December 4, 1913. (l,02fi)

"PPSOM RURAL DISTRICT COUNCIL.
-^ SALE OF IRON PIPES.
The above-named Council invites Tenders for 2.5()

Second-hand Cast-iron Spigot and Socket 7-in. Pipes,

in good condition, lying at their Ewell depot, near
the London and South-Western Railway Station.

.\n order to view the Pipes wrill be forwarded on
a|)i)lication to Mr. T. E. Wane, Surveyor, Waterloo-
road, Epsom.
Tenders are to be delivered to me on or before

Monday, the 29th instant, endorsed " Tender for

Pipes."
ARTHUR R. COTTON,

Clerk.
" Gynsdale,"

Waterloo-road,
Epsom.

December 5, 1913. (1,U37)

TTRBAN DISTRICT COUNCIL OF ALTON.
v-* The above Council invite Tenders for the Supply
of Granite for Road Repair.
The material to be delivered at Alton Station as

required by the Surveyor.
Forms of Tender and further information may be

obtained upon application to the Surveyor, Mr. G. B.
Hartfree. f.s.i., the Town Hall, Alton.

Sealed envelopes, marked " Tenders," nmst be

delivered to me not later than the 15th day of

December, 1913.

The Coimcil do not bind themselves to accept the

lowest or any Tender.

W. BRADBY TRIMMER,
Clerk to the Council.

The Town Hall, Alton.

December 4, 1913. (1,030)

XTEATH CORPc)RATION WATERWORKS.
•»- ' Tenders are invited by the Neath Corporation
for the following Works:—
Contract No. 1.—Excavating Trenches for, and

Hauling, Laying and Jointing about 4,000 lineal yards
of 4-in. and 5-in. Cast-iron Socket Pipes; Fixing
Valves, Meters and other Fittings, and Constructing
a Cement-concrete Reservoir to hold 135,0(X) gallons.

Contract No. 2.—Excavating Trenches for and
Haviling, Laying and Jointing about 1,660 lineal yards
of 9-in. Cast-iron Socket Pipes; Fixing Valves,
Metei's and other Fittings, and Incidental Works.
Drawings may be seen at the Office of the Engineer,

Mr. D. M. Jenkins, assoc.m.inst.c.e., Gwyn Hall.
Neath, from whom also copies of Specifications, Bills

of Quantities, and Forms of Tender may be obtained
on payment (by crossed cheque) of a deposit of £3 3s.,

wiiich will be refunded on receipt of bond-fide Tenders
made out on the Forms supplied and with the several
documents attached.
Only Tenders made up as required will be con-

.-iilered. Separate Tenders are to be sent for Works
under Contract No. 1 and Contract No. 2, and the
C'lrjioration reserve the right to let Contracts sepa-
rately or together, or not at all.

Sealed Tenders, endorsed " Water Department

:

Contract No. ," must reach the Town Clerk on or

before the 29th December.

EDWIN C. CURTIS,
Town Clerk.

Neath.
December 6, 1913. (1,032)
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OROUGH OF GILLINGHAM,
KENT.

TO CONTRACTORS AND
MERCHANTS.

Tlie Town Council of the Borough of

Gillingham are prepared to receive

Tenders for the following for the term

of one year, commencing on the 1st

day of April, 1914:—
1. Road Materials.

2. Portland Cement and Lime.
3. Requisites for Precipitation Works.
4. Stoneware Pipes, &c.

5. Timber.
6. Sewer Ironwork.
7. Coal and Coke.
8. Bricks.

9. Paints, Oils and Varnish.
10. General Stores and Ironmongery.
11. Disinfectants.

Specifications, Conditions of Contract, and Forms
of Tender (in duplicate), together with any other

information, may be obtained from Mr. J. L. Redfern,

Borough Engineer and Surveyor.

Sealed Tenders, endorsed with the name of articles

tendered for, accompanied by samples of each class

of material, and addressed to the undersigned, to be

delivered not later than 12 noon on Tuesday,

December 23rd, 1913.

Neither the lowest nor

accepted.

any Tender necessarily

F. C.

Corporation Offices,

Gillingham, Kent.
November 26, 1913.

BOUCHER,
Town Clerk.

(1,006)

LAPPING RURAL DISTRICT COUNCIL.^ PARISH OF NETTESWELL
The above Council invite Tenders for the Construc-

tion of Sewage Disposal Works at Netteswell and the

laying of about

1,300 yards lineal 6-in. sewer
520 ,, ,, 7-in.

800 ,. ,. 8-in.

together with the construction of manholes and all

contingent works.
Plans can be seen and further information obtained

from the Engineers.
-Vpplications for Bills of Quantities, accompanied

by a deposit of £1 (which will be returned upon the

receipt of a bond-fide Tender), must be made to the
Engineers, Messrs. Tooley & Foster, of Queen's-road,
Buckhurst Hill, Essex, not later than December 17th
ne.tt.

The Council do not bind themselves to accept the
lowest or any Tender.

(By order)

R. E. TROTTER.
Clerk to the Council.

Epping.
December 2, 1913. (1.016)

jyTATLOCK URBAN DISTRICT COUNCIL.

SEWAGE DISPOSAL.

TEDDINGTON URBAN
COUNCIL.

DISTRICT

AUTOMATIC REVOLVING SPRINKLERS.
The JIatlock Urban District Council invite Tenders

for the Supply, Delivery and Erection of Revolving
Sprinklers on the Percolating Filters at their Sewage
Disposal Works.
Plans and General Conditions of Contract may be

.'seen, and Form of Tender, Specification and all other
particulars obtained, on application to ^Messrs. James
Diggle & Son, Civil Enirineers. 14 Victoria-street,

Westminster, S.W., and Hind Hill-.street, Heywood.
Lancashire, on payment of a deposit of £2, which will
be returned on receipt of a bond-fide Tender, fully

l)riced-out in accordance with the conditions of the
Specification, but not otherwise.
Sealed Tenders, endorsed "Matlock Sewerage.

Tender for Sprinklers," must reach me not later than
Saturday, January 3rd, 1914.

The Council do not bind themselves to accept tlie

lowest or any Tender.
RICHARD TAYLOR,

Clerk to the Council.
Couucil Offices,

Matlock.
December 6, 1913. (1,034)

SEWAGE DISPOSAL AND REFUSE DESTRUCTOR
WORKS.

BUILDINGS, CHIMNEY SH.\FT, SEWERS, &c.

The Council are prepared to receive Tenders for the

completion of works under Contract No. 1, comprising
Buildings, Chimney Shaft, Sewers, Manholes, Connec-
tions, Roadways, and other works.
The Drawings and Specification may be seen, and

Bills of Quantities obtained, on application at the

office of Mr. Marshall Hainsworth, Surveyor to the
Council, Public Offices, Teddington, and the payment
of a crossed cheque for £5 5s., which deposit will be
returned on receipt bv the council of a bond-fide

Tender.
Copies of the Drawings, Specification, &c., may alsu

be inspected at the office of Mr. William Fairley,
.M.iNST.c.E., Parliament Mansions, Westminster.
Sealed Tenders, on the Forms provided by the Coun-

cil, are to be delivered to the undersigned not later

than Noon on Saturday, January 3, 1914.

The Council do not bind themselves to accept the
lowest or any Tender.

G. H. SALMONS,
Clerk to the Coinicil.

Public Offices, Teddington.
December 3, 1913. (1,024)

"DERKSHIRE COUNTY COUNCIL.
-*-* ROAD MATERIALS.
The Berkshire County Council ask for Tenders for

the Supply of Broken Road Materials, Gravel and
Sand, for the twelve months ending 31st March, 1915,

delivered at the Railway Stations and Wharves in the
County.
Upon receipt of a stamped addressed foolscap en-

velope Forms of Tender, lists of stations and wharves,
and full particulars will be forwarded by the County
Surveyor.
Tenders, endor.sed "Tenders for Materials," to be

sent in duplicate to the undersigned by the 20th
December, 1913.

The Council do not bind themselves to accept the
lowest or any Tender.
The Contractor will be required, if his Tender be

accepted, to enter into a Contract to be prepared by
the Council's Solicitor, such Contract, if thought de-
sirable by the Solicitor, to provide for two sureties.

A specimen Form of Contract mav be seen at the office

of the Clerk to the Coimty Council, Shire Hall. The
Forburv, Reading.

J. FRED. HAWKINS,
County Surveyor.

Shire Hall,
Reading.

December 2, 1913. (1.013)

EAST SUSSEX COUNTY COUNCIL.

TO BUILDERS AND CONTRACTORS.

MONK BRETTON BRIDGE, RYE.
Carrying the road from Rye to East Guldeford over

the River Rother.
Tenders are invited for the Repairs and Alterations

to the above Bridge, which is built of steel on brick
abutments, and for the Reconstruction in Ferro-
concrete of the bridge decking.
Plans, Specification, and Conditions of Contract

may be seen at the County Surveyor's Office, County
Hall, Lewes, between the hours of ten a.m. and
four p.m. Quantities may be obtained on applica-
tion to the undersigned, enclosing a deposit of Two
Guineas, which will be returned on receipt of a

bond-fide Tender.
Sealed Tenders, endorsed " Tender for Monk

Bretton Bridge," to be delivered at the County Sur-
veyor's Office not later than January 1st, 1914.

The County Council does not bind itself to accept
the lowest or any Tender, and will not pay any
expenses in connection with tlie preparation thereof.

F. J. WOOD, ASSOC.M.INSI.C.E.,
Countv Survevor.

County Hall,
Lewes.
November 27, 1913. (1,007)
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Minutes of Proceedings.

AT CHRISTMASTIDE.
Master and mistress may God bless,

And bless the children too,

And may they do to other folk

As folk should to them do ;

And should a crusty bachelor

Or spinster lonely dwell,

Then let em be included here

—

God bless 'em both as well

!

* * *

A« A.»i..i>i« r....» Ii our issue of April 4th
An Aspnaltic Crust j_ i ^i j • • ^ ii,

.. we reported the decision oi the

Bat^h Road.
Middlesex County Council with

respect to the resuriacmg ot

5 miles of the Bath road with a crust of asphaltic

materials, and we promised that we would in due

course furnish our readers with information as to

the technical features of the work. In another

part of the present issue there will be found a

description of the crust put down on 2 J miles, or

half the total length, this piece of work having

been carried out by the Linimer Company. The
county engineer, Mr. H. T. Wakelam, m.inst.c.e.,

has, we venture to say, done wisely in deciding

upon the provision of a crust of considerable

thickness and for a width which works out to an

average of over 27 ft., and we congratulate the

county council and the Road Board upon the deci-

sion to provide sufficient funds to make a really

good job of the work. In giving effect to the sug-

gestion of the Road Board that an experimental

length of an asphalt carpet on a concrete

strength crust should be provided, Mr. Wakelam
has made it possible to compare the two methods

of employing the same surfacing materials under

the same conditions, and the results of the com-
parison will be awaited with interest by all con-

cerned in the maintenance of main roads. We
trust, however, that it is not too late to arrange

for another test to be made. The lower asphaltic

course of the main work is covered by a top course

which does not contain I'oad metal; and it is of

such thickness that the surfaces of the stones will

not be exposed for a long time, except by local

damage or uneven wear. It is, of course, intended

that the lower layer shall not be exposed, and that

the wear shall bo confined to the stoneless layer.

But if it is worth while putting down a trial

length to see what happens to an exactly similar

layer treated as a carpet proper on a concrete

strength crust, it is equally worth while putting

down another trial length to see what happens to

the asphalt macadam proper, protected by only

a thin surface layer, sufficient to keep the asphalt

macadam steady for the first few months. We
should then see what happens when the layer made
with road metal and an asphalt binder wears

down under traffic. The specification for the

lower course suggests that its behaviour under
this condition would be of great interest to county

engineers generally, and, indeed, to all highway
engineers. The fairest comparison would be
afforded by making the whole of the new crust of

sucli a thickness that its cost, including i in., or,

if preferred, ^ in., of stoneless surfacing, would be

exactly the same as that put down on the 2i miles

;

and it should be provided and laid by the same
company, definitely as a trial length. Possibly

the Road Board engineers would prefer that such

a trial length should be laid with stone of a maxi-

mum size of H in., since the total thickness would
not be sufficient to justify its construction in two

coui-ses with stone of different gradings. Should

a crust of this character prove satisfactory, or

should the causes of its relative inefficiency be

ob\'ious and capable of coiTection, the information

gained would be very useful, since such a crust

would be suitable for a greater range of conditions

and of gradients than would a crust provided with

a surface nf smooth asphalt. This suggestion

must not be taken as reflecting adversely upon
the methods adopted ; on the contrary, it is in-

tended to provide an additional opportunity for

the successful employment of asphaltic materials

generally, and, in its immediate application, the

materials employed in this important work.

Data for the

Water Engineer.

Taking into account the work
done by the water engineer in

all parts of this country, it is

surprising to find that the data ready to hand

when wanted is so small. The difficulties of the

water engineer are increased enormously, because

when he is consulted he generally finds that he

has to take observations in a few weeks or

months and base recommendations upon them,

which observations to be really conclusive evidence

ought to have been carried out over a much longer

period of time. For instance, he finds a stream

of good water which has apparently been running

from time immemoi-ial, the variations in flow

never having been gauged. The water authority

cannot wait for gaugings to be made during the

driest season, and the engineer must do his best

to calculate the minimum flow after calculating

the probable run-off from an area where no rain-

fall gaugings have been taken before. The com-

plaint of the Royal Commission on Canals and

Waterways was that their work was hampered
for want of trustworthy evidence as to the flow

of rivers and streams, and of the run-off of the

land ill various districts ; while the Royal Com-
missioners on Sewage Disposal recommended that

information as to the water supplies available

in various parts of the country should be

gathered. Similarly the Joint Committee on the

Water Supplies Protection Bill in 1910 empha-

sised the urgent need for a survey of the water

supplies and water needs of this country.

Mr, John Chisholm, in his excellent paper read
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before -tlie Institution of Water Engineers on

Saturday last, did well to point out the need

for ' compulsory returns by water undertakings.
"

Though all eleotrioal, gas, tramway, educational,

harbour, police, railway, agricultural, fishery, and

mining authorities are compelled by law to keep

and transmit complete statistical returns to the

proper Government departments, water authori-

ties are not as yet required to make such returns,

and as a consequence the data is not available

when required, much unnecessary woi'k has to

be done, and many needless mistakes are made.

Perhaps the paper upon the Portland water-

works, read by Mr. E. Stevenson Henshaw at the

same meeting, serves in some degree as ah illus-

tration of the difficulties which beset the engineer

in well-sinking, though, thanks to the admirable

work of the Geological Survey, we have better

data with regard to our underground supplies

than with regard to supplies at the surface.

Although the Local Goveniment Board has since

1910 been collecting water statistics, these have

not yet been published.

The annual report of the Metropolitan Water
Board is an excellent example of the sort of in-

formation required with regard to other works all

over the country. Our greatest water authority

has tackled the work and set an example, and if

similar returns were to hand from other authori-

ties the national value would be almost incalcul-

able. The memoirs of the Geological Survey and

the rainfall returns are also examples of what

is urgently required. Unfortunately, it is a

fact that, while mattei-s. of comparatively incon-

siderable importance absorb the attention of

Parliament, domestic legislation has to wait, and

thus after several years we are still waiting for

the legislation recommended by the Royal Com-
mission, and for the formation of a central autho-

rity to control water supplies and to demand the

returns and compile the statistics referred to by

Mr. John Chisholm in his paper read before the

Water Engineers.

The Cost

of Electricity.

It has been said more than

once that electricity will never

come into general use until it

can be sold to the consumer at a rate so low that

he can afi'ord to waste it. Whether or no this be

true, it is undeniable that up to the present elec-

tricity has not onlj- failed to drive its competitors

from the field, but that those competitors are at

the present time verv much alive, and by no

means disposed to admit the superiority of their

more modern rival. A detailed examination of

the various factors which influence the cost of

electricity cannot, therefore, fail to be of general

interest, and we make no apology for directing

the attention of our readers to the able paper on
" The Electricity Supph' of Large Cities," which
was read by Prof. Klingenberg at the last meeting

of the Institution of Electrical Engineers. Prof.

Klingenberg opened with the proposition that the

fact that electricity, notwithstanding its obvious

advantages, has hitherto been unable to drive its

competitors entirely out of the field, is solely due
to the difference in price for the same amount of

energy, necessitated by the cost in some of its

forms of application. After dealing with the

historical development of electricity suppl}', as

illustrated by the three typical examjjles of Berlin,

Chicago, and London, Prof. Klingenberg proceeded
to discuss the several factors which determine the

price at which electrical energy can be supplied

1o the consumer. Dealing first with the cost of

plant, he jjointod out that, inasmuch as for large

cities outputs of several hundred thousand kilo-

watts are required, units of less than 20,000 kilo-

watt capacitv may be regarded as unsuitable and
too expensive, and the installation of 30,000 kilo-

watt sets appears to be fiilly justified. He further

expressed the opinion that the determination of

the price for the current should be preceded by
the fixing of the rate for capital charges which
must be regarded as the minimum for the
prosperous development of the undertaking. In
many instances the low rate of interest forms an
obstacle when new capital is required, prevents
the concern from adopting progressive measures
for improving the economy of the plant, and
indirectly keeps the cost of the cuiTent unneces-
sarily high. Economy in the operation of the
plant is another factor which must be taken into
account, as is also that of transmission losses. As
regards the latter. Prof. Klingenberg expresses
the opinion that these losses can unquestionably
be reduced by no less than 50 per cent with the
enlargement and standardisation of the plant.

Finally, the author of the paper dealt at length
with the question of plant utilisation, that is to

say, the ratio of the kilowatt hours sold within
a given period to the number of kilowatt hours
which the plant would have been capable of
generating if all the machines had been running
constantly at full load during such period. The
conclusion arrived at may be stated in the form
of a concrete proposition as regards a Metro-
jDolitan suppl}'. If all the existing power stations

in London were shut down and large new stations

took their place. Prof. Klingenberg estimates
that a saving of about 40 per cent could be
effected in all working costs, at an increase in

the total capital now invested of less than one-

fifth. We have called attention to this paper at

some length because of the great importance of

the questions which it discusses, both to those
municipalities which possess electricity under-
takings and also to the public at large.

* * *

The Unaccepted
Under the title " The Gratui-

,„ tous Bid " there appeared latelv
Tender. ., -^ j- ^'- n ,m the Canadian itecord an

article in which the writer advocates the payment
of contractors for the time and labour which they
expend upon the preparation of their tenders. The
argument is based upon the hypothesis that philan-
thropy has no place in commerce, and that payment
or promise of payment is the basic condition in

every business transaction. We are bound to say
that the whole thesis appears to us to be foiinded

upon a misapprehension. In the first place, the
submission of a tender is a purely voluntary act

on the part of each individual contractor, and in

the second place the submission of a tender is merely
an offer on the part of a contractor to do the work
at the price quoted, such offei-s having been invited

by the advertisement of the contract. Why should
a public authority or private individual pay a eon-

tractor for his trouble in making an offer? If such
payment is to be made, what safegaiard is there to

be against the making of offers which are not hnii/i

fide meant to b? accepted ? These are some of the
questions which must be answered before a case is

made out for the suggested innovation. It is clear

that in law none of the tenders or offers received

need be accepted, even if the usual stipulation that
" the lowest or any tender will not necessarily 1)0

accepted " is absent. Further, a tender may be

withdrawn at any time before acceptance. These
are matters grounded upon the first principles of

'the law of contract, with which contracloi-s ought
to be thoroughly familiar. The preparation of

offere to do work is, in our view, an ordinary busi-

ness expense which every contractor knows he must
incur, and which ought to be paid out of the margin
of profit which be makes upon the works which ho

carries out.

The Leatherhead
j\s the correspondence on

. ^ ^ this subject has now apparently
Appointment. ,.,.••. ... . r"^'^

died of inanition we may refer

to it finally. " Fair Wage " went straight to the

heart of the matter when he asked: 'Are vou,
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as editor of a professional paper, prepared to

defend such an appointauent .' '' With equal
directness wo rejily : "'No! certainly not."'
" (). E.," another of our correspondents on the
subject, aptly describes the editorial note to the
lirst letter (by ' Cuttce ") as expressing an "'

atti-

tude of mild remonstrance. It did, but it was
directed against points as to which we thought
' Cuttce " overstated his case, and should not have
been read as an approval of the conditions of the

appointment. We have in the past, as " O. E."
reminds us, wi-itttu indignantly against inade-

ijuate renuinrration of both assistants and chiefs,

and our correspondent.^ may rest assured that we
are as strong '" anti-sweaters "' as ever. In cur

opinion the salary offered for the Leatherhead
appointment was iniquitously small, especially as

the chief survej'or has only one subordinate,

though the tenii
'

' junior assistant
'

' used in the

official advertisement mi<,'ht suggest a larger staff,

and consequently less qua.lification and responsi-

l)ility for the candidate selected. AVith a fairly

intimate knowledge of the district, we think the

commencing salary should have been at least

nearly double—at the lowest twenty shillings per

week. The representatives cf the ratepayers of

Leatherhead are not economical in their cheese-

paring in this direction, and they may be inclined

to admit this if we remind them that within less

than three years no fewer than three juniors have
come into their surveyor's department—and
passed out of it, to districts which paid more
reasonably. This surely is as fatal to the effici-

ency of the department as it is unfair to the

department's chief.

i.: * *

_. The attempt which has been

Defence F jnrt
iiia<-'-e bj- the council of the
Institution of Municipal and

County Engineers to establish a Mutual Defence
Fund has not met with that ready resjsonse on
the part of the members which might have been
expected. The present position was. at an
Eastern District meeting last Saturday, fully ex-

plained by Mr. AV. H. Prescott. who quoted figures

which lead almost inevitably to the conclusion
that a permanent Defence Fund is regarded by
the general body of members as being imnecessary.
It appears that when the council some time ago
invited the expression of opinions by postcard,

not only did nearly a thousand members omit to

send any reply at all, but of the replies received

more than one-third were definitely antagonistic
to the proposal. All this is veiy discouraging,
but Mr. Prescott very wisely advised members to

look the facts squai-ely in the face. In the first

place it has to be recognised that the powers that
be are not at present inclined to favour any
statutory security of teniu-e. Next, it must be
borne in mind that cases of persecution and
defamation are of almost weekly occurrence, and
that no member can tell when his turn will come
for victimisation. For example, in one case quoted
in the course of the discussion a council since 1906
liad had no fewer than four surveyors, one of whom
had committed suicide as a result of persecution,
and the present holder of the office is an ex-

member of the local authority. We feel sure that
the members of the Eastern District are giving a
good lead in forcing the question of mutual
defence again to the front, and we sincerely hope
that when the position is fully realised the general
body of members will see that the establishment
of a fund would be in their best interests.

/Esop Mcdernised

Fable IX.

It Ixjfel now that there was
a certain Congress or gathering
together. Men came from far

and wide, from near-by and close-to, for wotted
they that one of those rare Chances for the

Indulgement of unlimited Chin-Music was toward.

The Congress was held in a mighty Hall,

named after a famous Printer of yore— the
Fatlier, it has e'en Ijeen said, of the Art of Typo-
graphy, and a Man of exceeding Cunning in his

Trade and it was callefl for a Purpose which
matters now even less than it did then, which is

saying all that need be said and no small Ovei-
matter besides. Daily from mid-Morn to lato

after-Noon a mimic Babel raged, and the wagging
of Beards sounded as the rustling of ripened
Corn played ujjon by a fitful Breeze.

Now. among the rare Men gathered together
or congressed was One who knew, if 'twere pos-

sible, less of the Subject in hand even than did
his Follows, lie was a loose-built, heavy-jowled,
hairy-chapped Specimen of the Genus Homo, and
for two long weary Days he sat himself down
upon a hard Bench and glowered unuttcrabh:
Things at those of his Mates who rose one by one
upon their Ilind Legs and gave utterance to that
Dismal Droning which is yclept Public Speech.

At the Termination of each Si>ell of Droning he
himself rose halfway to his Feet, striving to catch
the Eye of him who sat upon a larger Bench,
raised upon some Planks of Forest Wood, as

advertisement to all concemed that he Bossed the
Show. But Fortune weis ever against the Man,
and he was fain to seat himself once more and
submit to a further Eegalement of Platitudinous
Outpourings.

At last his Chance came, as comes it to us all,

if we but wait long enough, and he stood trium-
phantly upon his Pedal Extremities (as the
ponderous Wit of a past Age has it). A solemn
hush peixaded the Vast Assembly, for was there

not here before them a Man who not only knew
Nothing, but knew not that he knew Nothing,
and in not knowing that he knew not that he
knew not, knew the less, if 'twere possible? His
Fame had travelled to the uttermost Confines of

the known World, as that of a Man who said of

the least in a refreshing Copiosity of Vocables ;

and each Auditor in the Great Assemblage leaned

himself back on his Seat and with closed Eyes
prepared stolidly fcr the Worst. And it came.
Slowly at first, and ponderously, and with much
Hesitation and Clearing of the Laryngeal Organs.
Even then no Man could follow precisely of what
the Speaker spake, more than had the Speaker
himself any dimmest Ghost of a Notion of what
he drove at. But he spake ; and presently, as he

warmed to his Ignorance of the Subject, a very

Torrent of Words poured from his Lips, hampere<l
but occasionallyby the Impedimenting Screen of his

waving Whiskers. Then when all but a Frenzy
had seized him would he sink to his erstwhile

Slowness and Ponderosity, for truth to tell his

Fount would at times run dry of Metal, and he
would experience no little Difficulty in rounding
off an inconsequent Sequence of broken and dis-

jointed Periods.

For three-aud-thirty solid Hours, by the Glass

ujjon the Planks of Forest Wood, he spake, and
when he finally sat himself down upon his Bench
the Knowledge of the Subject possessed by his

Auditore was just a trifle less than that which
they possessed when he arose. And there was
such a mighty Eoar of Applause that the Rafters

of the Roof buckled as Reeds in a Tornado, and
the Walls of the Building fell out—and fell in

again by good Hap just as they were about to

topple Groundwards. And each successive Orator
spake glowing Eucomium.s upon the Oi-atory of the

Great Man, and the Subject in question was men-
tioned no more, for all side-tracked on to the
Path which had been laid bare and arid by the

Windy and Devastating Utterances of those three-

aud-thirty mortal Hours. Moral.

—

Be not Vain

iif tlie, Ehiqiience of thy Dincourse Oecaime it has

the (jiiod Oinnioii of Fooh and metis with thine

own Ajjprobation.
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Experimental Road Work in Scotland.

ROAD BOARD SUPPORT FOR IMPORTANT TRIALS.

At the Scottish District meeting of tlie Institution

of Municipal and County Engineers held on Saturday

afternoon last in Edinburgh, consideration was given

to a scheme which has been prepared for the carry-

ing out of experiments in road construction in ten

different areas in Scotland, and with a series of

eight distinct forms of construction. The scheme

was incorporated in a memorandum—an outline of

the purport of which will appear in a future issue

—

prepared by Mr. J. Walker Smith, chief engineer to

the Local Government Board, Edinburgh, and Mr.

David Ronald, burgh engineer of Partick. Already

jirovisional arrangements have been made for the

laying down of experimental stretches in Peebles,

Haddington, Dunbar, Kirkcaldy, Dunblane, Locker-

bie, Hamilton, Ayr and Falkirk.

Saturday's meeting was presided over by Mr. John

Bryce, Partick, and the attendance included Sir

George Gibb, chairman of the Road Board, Sir

.Vrchibald Buchan Hepburn, Mr. W. Rees Jeffreys,

secretary of the Road Board, Messrs. J. Walker
Smith (Edinburghi, David Ronald (Falkirk), A. H.
Campbell (Edinburgh), ^Ulan Stevenson (Road Sur-

veyors' Association), William Watson (St. Andrews),

w! K. Gibson (Stranraer), John Pritty (Selkirk), J. E.

Findlay (Leith), Thomas Aitken (Cupar-Fife), John
Louden (Bo'ness), J. D. Smith (Dalbeattie), David
A. Donald (Grangemouth), Andrew Goodwillie

(Brechin), John Young (Ayr), Thomas Callen (Had-

dington), William Ballantine (Laurieston), George

Lar.dale (Musselburgh), A. Forbes (Dunfermline),

George Ross (Clydebank), Robert Moir (Edinburgh),

Char'.es J. M. MacKintosh (Fort William), A. H.
Goudie (Stirling), W. L. Gibson (Dunblane), P. C.

Smith (Arbroath), D. Maxwell (Carnoustie), F. G.

Holmes (Govan), A. Watt Allison (Crieff), A. Christie

(Edinburgh), William Forbes (Edinburgh), John G.

Mitchell (EdinburghV, Alexr. Robertson (Edinburgh),

Thomas Goodwillie (St. Andrews), James L. Lums-
den (Kirkcaldy), Joseph B. Paterson (Dundee), George
Donaldson (Kirkcaldy), John Barker (Dumfries),

Acton A. Turriff (Elgin), R. Paterson (Lockerbie),

J. Watson (Strathaven), Robert Robertson (Inver-

ness), W. A. Macartney (Johnstone), Albert Hart
(Dumfries), James Wilson (Reston), J. A. Waddell
(Burntisland), John Storrar (Edinburgh), Robert
Blackwood (Kilmarnock), James B. Roberton
(Downfield), John Scott (Perth). R. Dickinson
(Berwick-on-Tweed), George Wyllie (Blairgowrie),

William Kllacott (Bonnyrigg), D. H. Robb (Wig-
town), Peter Clarke (Dunbar), A. Roberton (Crieff),

Charles Brown (Hawick), James Lang (Kilmarnock),

R. Drummond (Paisley), Hugh Inglis (Airdrie), R.
McKillop (Perth), Mr. Nicol (Kirkcaldy), and
William Sym (Strathaven).

SCHEME' OTJTLINED.

In a statement explanatory of the memorandum
presented Mr. Walker Smith said it was prepared
in consultation with the Roads Committee, and gene-
rally represented the views of that committee. The
Scottish Roads Committee consisted of a number of

Scottish county surveyors, and the rest were Scottish

l>urgli engineers, and therefore he thought it would
be accepted that the committee was composed of men
I>ossessing a first-hand and first-rate knowledge of

Scottish road conditions. The main object of the com-
mittee was to obtain sufficient information, and .suffi-

ciently reliable information, to enable Scottish sur-

veyors to prescribe precisely the form of construction
that should be adopted with the materials at their

ilisposal. Very early in their deliberations they came
to the conclusion that one of the first paths of progress
that they should follow would be that of laying down
certain experimental lengtlis in various parts of Scot-

land. Experimental work had been carried out in the
South of England by the able chief engineer of the
Road Board, !Mr. Maybury, and the great good work
which he had done in the interests of road construction
was as well recognised and highly appreciated in Scot-

land as upon the other side of the border. But they
were forced to realise that the Scottish roads presented
tlieir own problems, and the solution of that ])rob!:in

would rest very largely with the Scottish engineers
and surveyors. The traffic upon the road that Mr.
Maybury experimented upon was many times in ex-

cess of that on the roads which they in Scotland had
under consideration ; and, further, the cost of main-
tenance of that particular road would be approaching
twenty times the cost of maintenance of the roads that
they had in view. The climate, too, was very different,

particularly from the point of view of rainfall, Scot-
land's average rainfall being about twice as great as
the average rainfall in England. The materials aud
the methods of construction adopted by Mr. Maybury
also were entirely beyond their financial resources.

It was proposed to lay down experimental lengths in
a number of places in Scotland—they thought, mean-
time, in about ten places. In each of these districts

they proposed to lay down contiguously eig'nt

different forms of construction, and these eight
different forms of construction would form a series,

and that series would be reproduced in the ten
different parts of Scotland. The materials they pro-
posed to use were the materials of the country, more
or less simple, and they were attempting to get, so
far as materials and construction were concerned, con-
ditions which ^^ere as uniform as was practically
(lossible. They proposed to lay these experimental
works upon roads which had gradients that were
similar, which were similar in width, and where the
general environment was similar. The designedly
dissimilar factor would be that of weather, because
they needed a good deal of information with regard
to the damaging effect of climate. The methods of

construction that they proposed were simple and
cheap, and were such as were financially possible over
very many miles of Scottish roads. Having got down
these experimental lengths in the different parts of

Scotland, they proposed to keep a very accurate record
of the initial cost and of the cost of maintenance.
They proposed to make periodic observations of the
conditions of the surface, take measurements of the
wear, and take records of the climatic conditions to

which the roads had been subjected. Thus they
thought they would have, in a few years' time, a very
accurate and very reliable life-history of the roads that
they had under observation and under experiment,
and when they had that they should have information
which should be of enormous value to them and of

enormous value to the local authorities that they
.•served. At the same time, they realised the short-

comings of their proposals. They realised that later

tliey would certainly have to consider other forms of

construction than those which they had at present
specified, and they would need to take into considera-

t ion roads on which there was more heavy traffic than
those whicii they were at present considering; and
they would also have to take certain other special con-
ditions into consideration, such as to see if they could
not get a very good compromise in surface between the
horse-owner and the motorist.
In inquiring into the important point involved in

the effect of weather on roads, Mr. Ronald said 10

per cent had been allowed as the factor of destruc-

tion due to that cause, and as £600,000 was spent
annually on roads in the Scottish counties alone,

that meant £60,(JOO. Thus if by systematic study of

weather as affecting road construction, they could
reduce that factor to o per cent, it meant an annual
saving of £30,000 to Scotland alone. With regard to

the choice of districts in which experiments were
to l>e made, the meteorological records had l>een

worked out. and the districts showing the greatest

extremes of climate had been chosen. As the ex-
periments progressed, the committee would endea-
vour to arrive at some formula based upon the

results, having regard to conditions of climate and
traffic.

A general discussion followed, the trend of opinion
being entirely favourable towards the purposes of

the memorandum.

ROAD BOAKD APPROVAL.

Sir George Gibb said there was no doubt that the
scientific study of roadmaking was essential, aud was
of great importance at the present time. The move-
ment that they were now making to have a series of

thoroughly careful, accurate, and scientific tests

showed how wise the Scottish surveyors were. It was
only by such experiments that they could advance
in the practical knowledge of the new methods of road-

making. One difficulty iu regard to experiments in



Dkcember 19, 1913. AND COUNTY ENGINEER. 925

rural districts had been point«l out—the long time
it took to get final results—and undoubtedly experi-
ments which were carried out on a road "like the
Sidcup road, where the traffic was very intense
(amounting to as much as 3,000 tons or more a day),
did indicate more quickly than was possible in country
districts the behaviour of certain materials under
stress of traffic, although it would not give so good
an indication of the effects of the climate. He com-
plimented Mr. Walker Smith and Mr. Ronald on the
preparation of the memorandum, and said there was
no doubt that it set out in very scientific, careful, and
complete manner all the conditions which should be
observed in canning out experiments in road con-
struction. It was in fixing the conditions to which
the attention of practical men should be directed that
the secret of success in all their endeavours would be
found. There was no doubt that road making in past
years was much neglected, and not only was the
science neglected, but the art of road making itself

fell into a backward condition. "Rliat was wanted
was not any great extent of cash, but a very liberal

extent of thought and effort and study, and there was
no doubt that if these experiments were carried out
they would give exceedingly valuable information.
No doubt in these matters central assistance and a

certain amount of central supervision was necessaiy
and desirable, but at the same time he was a great
believer in local responsibility, and he was exceed-
ingly glad that the initiative in this matter came from
them. He thought it right that the Road Board
should help them as regards cost, and that it was
desirable, also, form their point of view, that the Road
Board should take the responsibility of seeing that

all the conditions to be observed had been fully and
properly perfonned. The results of the experiments
were not only for their own information, but for the
information of the world, and when the results of

such trials were published for general information,

it was desirable that they should be issued with the
authority of some central body like the Road Board.
The board had been most happy to enter into the

arrangement, so that it should not only give cash.

but support the trials with its authority. The board
proposed to let Mr. Walker Smith have at his dis-

posal one or two inspectors, so that during the

construction of the work it might be carefully watched,

and when the sections were completed the Road Board
could accept I'esponsibility for the construction.

The thanks of the meeting were accorded to Sir

George Gibb for the encouragement and support which
he had promised on behalf of the Road Board, and
Mr. Walker Smith having replied to the discussion

the proceedings terminated.

IRISH COUNTY SURVEYORS' ASSOCIATiON.

A general meeting of the above association was held
recently—^Mr. Joyce, president, in the chair. Mr.
Burden was elected president for the ensuing year, and
Mr. Heron vice-president. The committee represent-
ing the four provinces was elected. It was resolved
that, it possible, a joint meeting of the association,

together with the municipal and county engineers in

Ireland and the Irish Roads Congress Committee, he
held in Cork next summer. There was a discussion
as to how Road Board grants might be made to the
best advantage in Ireland; also a discussion on stone-

breaking machines and other matters. A vote of

thanks was proposed to Mr. Burkitt for his work of

ten years as hon. secretary.

SUPPLY OF CIRCULAR MANHOLE COVERS.

Mr. J. W. Madeley, m.inst.c.e., special engineer t-j

the Corporation of Madras, informs us that that body
will shortly be calling for tenders by advertisement
for the supply of 2,000 circular watertight manhole
covers, 18 in. in diameter. At the time Mr. Madeley
wrote the contract forms were in the press, and the
advertisement will appear shortly in The Surveyor.

Oiling Maryland Roads.—For oiling the State roads
in JIaryland the Good Roads Commission use a
40-horse jjower auto-truck, of the worm-gear type,

which carries a tank holding oil sufficient for 1 mile
of road, spread at the amount of ^ gallon per yard.

WORKS PROJECTED FOR 1914.

IMPORTANT NOTICE TO READERS.

Those of our readers who propose to comply with
our request for pariiculars of works projected in their
districts during the coming year will greatly oblige
us and facilitate the production of our Special
Annual Issue by forwarding their returns without
delay.

The form which these should take is now generally
understood, but the exact nature of the informa-
tion sought can be seen by reference to our issue
of January aist last, over thirty pages of which were
devoted to the publication of these official forecasts.
We would repeat what Ave have said in previous

yaars—t lat any o her material which readers may
consider sufficiently interesting for inclusion in the
issue will be welcomed, and this matter also, par-
ticularly if its use involves the reproduction of
drawings or photographs, should likewise reach us
at the earliest jjossible monjent.

APPORTIONMENTS FOR STREET WORKS.

A MIDDLESBROUGH INQUIRY.

The Local Government Board have approved the
recommendation of the borough engineer of Middles-
brough, Mr. S. E. Burgess, m.in'st.c.e., in connection
with the paving of streets at Newport, the cost of
which has to be paid by the frontage owners.

Objections were raised by the owners, and an appeal
made to the board. A local inquiry was held by one
of the board's inspectors, and evidence heard on both
sides in connection therewith. The case for the cor-
poration was presented by Mr. Preston Kitchen, town
clerk

; Mr. Luck, barrister, instructed by Mr. IM. W.
Hutchinson, solicitor, representing the objectors.
The board have made an order under sec. 268.

Public Health Act, 187.5, confirming the decision of
the Streets Committee of the town council, and order
the appellants to pay the sums apportioned on them
for road work charges.

Messrs. Merryweather's Calendar.—Messrs. Merry-
weather & Sons, Limited, issue, as usual, a tasteful
wall-calendar, illustrated in colours and bearing a
tear-off date reminder for 1914. Practically exhaustive
are their catalogues, published in four sections (A to

D), which deal with all kinds of fire engines and
appliances.

Heavy Damages Against Borough Council.—Miss
Amy Papworth, a confectioner's manageress, living

at Wandsworth-road, Clapham, was awarded £1,900
damages against the Battersea Borough Council in
the King's Bench Division on Tuesday. The plaintiff

was cycling along Lombard-road, Battersea, on June
26, 1912. Passing over a sewer gully covering, which,
it was alleged, was in a dangerous condition, she was
thrown and a cart passed over her body. The serious

intei'nal injuries she received caused permanent
incapacity. The defendants—whose witnesses included
Mr. H. Percy Boulnois, m.inst.c.e., Westminster

—

denied negligence, and alleged that the plaintiff lost

control of her bicycle and collided with the cart.

Judgment was not entered, pending arguments on
the findings of the jury.

Swan Pens.—Probably the enormous growth in

popularity of fountain pens is a gradual development
of less than twenty years, and it has now culminated
in their use by—it is estimated—perhaps 40 per cent
of the men and 20 per cent of the women of the British

Isles. And for this Messrs. Mabie, Todd & Co., of

79 and 80 High Holborn, W.C, and elsewhere, are

largely responsible, as they have by now evolved a

fountain pen which is perfect of its kind, and have,

moreover, popularised it by a Napoleonic and costly

advertising campaign. They fully deserve the world-

wide reputation they have attainecl, for their " Swan "

pen is a notable example of mechanical perfection

combined with beauty of artistic finish. For work-a-

day use it can be bought at prices of from 10s. 6d.

upwards, while for presentation purposes—a considera-

tion at this time of the year—one may pay for it

anything from 32s. to £.50. At any price it is

always an acceptable gift for all who have at times

to put pen to paper—and who has not ?
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Institution of IMunioipal and County Engineers.
EASTERN DISTRICT MEETING AT WESTMINSTER.

An Eastern District meeting of the Institution of

Municipal and County Engineers was held at 92

Victoria-street, Westminster, on Saturday evening

last, for the consideration of a paper hy ^Mr. W. H.
Prescott, si.issT.c.E., engineer and surveyor to the

Tottenham Urban District Council, on the subject

of the proposal made some time ago for the establish-

ment of a voluntary defence fund. The chair was
taken by Mr. R. J. Thomas (Buckinehamshire), i ast-

president, and there were also present Messrs. H.
Collins (Norwich), K. Collins and W. E. Collins

(Enfieldt, C. Chambers Smith OVestminster), T.

Cockrill' (Biggleswade), W. Louis Carr (Euislip-

Northwood), C. A. Gill (Peterborough), A. Gladwell
(Eton), P. T. Harrison (Chelmsford), W. K. Pficks

(Ealing), E. H. Matthe\\-«: (^'ood Green), J. R. Mead
(Ipswich), F. Sadler (Actonl. P. E. Stubbs (He;:dou),

T. W. Scott (Enfield), W. I. Tait (Sudburv), C. Vaw-
ser (Hatfield). A. G. Whitfield (Gold Coast^ E.
Willis (Chiswick), J. A. Webb (Hendon), hon. dis-

trict secretarv. W. II. Pre.scott (Tottenham), A. L.

Grant (Tligli Wycombe Eural), L. J. Sr.aii (Wood-
ford Green), and T. Cole v^secretary).

Mr. E. Willis (Ciiiswiek) said that before Mr.
Prescott proceeded with the reading uf his paper
there was one matter which ought to be mentioned.
At the meeting of the E.Keeutive Committee, v.hich
had just taken place, it was felt that the Eastern
District was somewhat badly represented by these
meetings being held in London, and the Executive
Committee were therefore sending forward for con-
firmation a proposal by which the Eastern District
would be subdivided into three sections, two of

which would appoint—preferably from among the
associate members—assistant secretaries wliose duty
it would be to arrange meetings in the more
northern and western parts of the district. It was
hoped by that arrangement that the meetings would
be well distributed tliroughout the whole of the dis-
trict. He had little doubt that that arrangement
would be approved by the council, and they hoped
that it would be a means of strengthening interest
in the institution—more particularly in the Eastern
District.

Mr. J. A. Webb (Hendon) mentioned that a num-
ber of further district meetings had been arranged.
The Chairman observed that it was difiacult to

arrange meetings in places where they could all
meet. With regard to the paper, he personallv
wished to thank Mr. Prescott for the valuable work
he had done in connection with the question during
the past two or three years, and hoped the discus-
sion that was about to take place would lead to
some tangible result. It was a matter of the greatest
importance, not only to the older, but to the younger
members of the institution.

PROPOSED VOLUNTARY DEFENCE FUND.
By W. H. Peescott, m.ixsi.c.e.,

Engineer and SuTTeyor to the Tottenham Urbiiu District Council.

For some reason which is not very apparent the
members and associate-members of the institution are
notoriously behindhand in their support of the
council's proposal to establish a defence fund.
In January of this year the following circular

letter was sent to every member, associate-member and
student then on the roll :

—

" For some time past the council have had under
consideration a draft scheme for est-ablishing and
administering a defence fund so as to afiford
members, associate-members, and students help at law
if prosecuted, libelled, or otherwise defamed, and
further to take mediative or protective steps in the
interests of members unjustly dismissecl or pro-
fessionally harassed.

" The council in undertaking this effort are per-
suaded that such a policy is a wise policy, an eminently
desirable one, and necessary in the interests of the
general body of members,

" Having taken legal opinion upon the subject, the
council are advised that the present articles and
by-laws prohibit the enforcement of a compulsory levy
for such a purpose, as under the terms of the
Memorandum of Association proceedings are strictly
limited to those affecting the general interest^ or rights

or professional status of municipal engineers and
surveyors as a class. It is therefore impossible as
the Memorandum now stands to undertake out of

the general funds of the institution the enforcement
of the rights of members, or the defence of such rights,

unless some general prineiiile is involved affecting

municipal engineers and surveyors as a collective

body.
" To alter the terms of the Memorandum would

involve an application to, and the sanction of, the
Board of Trade, together with a subsequent con-
firmation by the Court which we are advised it is

extremely imjjrobable we shoidd obtain. The only
other suitable method open to the council to enable
them to afford support to individual cases is to

establish a voluntary defence fund similar to the
Orphan Fund, to bo controlled and worked
independently.

'• The council are extremely anxious to give valuable
and effective support to all deserving cases,

individually or collectively, but for such a fund to
become a real source of usefulness it is necessary,
before proceeding further, for them to ascertain to
what extent the members are voluntarily prepared to
financially support the scheme they have in view.

' It is possible that many members who feel them-
selves secure in their appointments may not be
disposed to make common cau^e in defence of the
common rights and in the maintenance of the common
interests of municipal engineers generally ; the council
nevertheless earnestly hope that the whole of the
members may be animated by one sjiirit, determined
to stand together as one man, and thus furnish the
council with pecuniary resources to carry out success-

fully the object they have in view.
" It is suggested that the annual subscription of

members be fixed at a minimum of T.s. 6d., associate-

members js., students 2s. 6d., and that the benefits
of the fund be limited to subscribers thereto.

' If you are prejiared to be an annual subscriber to

the proposed defence fund, kindly sign the annexed
form and post to the offices of the institution.

" In making this appeal, we desire it to be clearly

understood there is no compulsion ujDon individual

members to subscribe to the fund, and any one pre-

ferring not to do so retains in other respects his full

rights and privileges of corporate membership of the

institution.

(Signed)
" R. J. Thomas, m.ixst.c.z.,

President Institution of Municipal and
County Engineers.

" W. H. Phescott, m.ixst.c.e.,

Hon. Sec. and Treasurer."

The members of the council were frankly dis-

appointed with the tardj" resjjonse to the above
circular, and as it was thought that many members
liad inadvertently omitted to reply thereto, the council

decided to send a reminder through tlie secretary- of

the institution, wlio addressed a post-card to eacli

member, together with an addressed post-card
attached for a reply, in February last.

A tabulated list is given below of the votes recorded
ior and against the establishment of such fund :

—

Members
Associate-members
Students

For Af^aiu&t

293 118
oO 70
21 10

Total 364 19S

The membership roll at the date of issue was 1,500,

but only 562, or about 37 per cent, troubled to vote,

24 per cent being in favour and 13 per cent against.

Taking those who have not troubled to vote to be
against tlie proposal, it brings the figures up to
76 per cent, so that one is forced to the irresistible

conclusion that members are not keen on having a
defence fund established.

Every member of the council has spent himself
mo^t generously in eflorts to make the proposed scheme
a tlioroughly efficient one, but it would seem that
tlieir energies in this connection have been mis-directed.

The figures have come with a shock that awakens
doubt as to the necessity for such a fund being
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established, and they throw a fresh and very ugly
light on the apathy and indifference exhibited by the
majority of the members on what some of us con-
sider to be a veiy important question.
Nine hundred and thirty-eight members have not

taken the trouble to send a reply of any sort or kind.
The particulars of the votes recorded in favour of

the scheme, in the various districts are as follows :

—

Name of district.

North Western
North Eastern
East Midlaud
West Mid ttjd

Easteru
Metropolitan
Nortli Wales .

touth Wales ..

South Western
South Eastern
Scuthem
hcoiaud
Ireland
Afiicft

Abioad ... .

India

Mem-
bers.

Associ-
a e

bers.

Stu-
dents.

Total

bership.

Num-
ber in
favour.

32 9 4 2 S 4o
as 4 4 154 *.
12 3 1 73 !!
2) 4 3 119 32
«> 9 :*, 226 78
2i 1 92 24
J — — 18 3
13 5< 20
2i 2 1 73 2.i

31 t 3 118 38
9 -' 2 94 13

H 3 — lat 22

2 1 — 3t) 3
1 29 1

1 42 1

- 23 -

293 50 21 1,600 £61

Percent-
age in
favour,
based on

t tal

member-
ship.

1-33

1-6C
264

The council of the institution is not able to give

timely and effective support to cases of " unfair treat-

ment, &c.," unless a substantial fighting fund is

available. If every member, associate-member, and
student were to subscribe on the lines suggested in the

January circular the total sum per annum would
reach but £536.
The instances of libel or slander, persecution, unfair

treatment, &c., are almost invariably connected with

the small towns or districts, and this brings the author
up to another sti'iking fact in the situation—a fact

which is full of instruction for us at the present

moment. Of the 3G4 votes recorded in favour of the

setting up of a voluntary defence fund a large pro-

portion of the votes represent members who are highly

placed officials, and may be said to be strongly

entrenched in their public positions. This is a most
gratifying feature of the returns, for it shows an
earnest and practical desire on the part of the strong

to assist the weak.
The author has had considerable correspondence

with certain members on the subject of a defence fund,

many of whom are apparently ready to approve the

proposal but are unwilling to make any sacrifice for

it. Such a view is, in the happy American phrase,
" No more good than a headache," for a defence fund

cannot be successfully launched in the spirit of

endeavouring to get the ma.ximum of result out of a

minimum of sacrifice.

It is not desirable to utter a syllable that might seem
iinneces.'^arily censorious or to say anything tliat would
tend to impede the furtherance of the worthy object

the council had in view, but it is difficult to escape

from the conclusion—as evidenced by the returns—
that a permanent defence fund is looked upon by the

i-'eneral body of members as being unnecessary.

It may be, of course, that many members would
prefer the council to strive for security of tenure,

which, if granted, would undoubtedly render a defence

fund less necessary or desirable. The council of the

in.stitution have, from the first year of their existence,

directed their best energies systematically and per-

sistently to this purpose, for an examination of the

records will show that a petition was presented to the

Loeal Government Board on the question of security

of tenure within the space of a few weeks after the
' As.-ociation of Municipal and Sanitary Engineers "

was founded in 1873.

In .striving to attain security of t-enure the council

liave been baffled, discomfited and disappointed times
innumerable. Tlicy know something of the "hope
deferred that maketh the heart sick." The author
speaks of v/hat he knows when saying that they have
done all that is humanly possible to push this ques-

tion to the very uttermost; but all to no purpose.

We are not a step nearer towards getting security of

tenure. It is just possible that Parliament may ulti-

mately give munic pal engineers and surveyors "pro-
tection of tenure," and it is not in the least improbable
that Parliament may feel disposed later on to place

medical officers and other local government officials

under the sole control of civic authorities as the two-
fold protection which they now enjoy is deemed by
many to be wholly unnecessary.
For the moment powerful obstacles are in the way

of municipal engineers obtaining security of tenure.
We had better face at once this disagreeable fact.
What is the use of shying at an unpleasant truth ?

We want to adopt the method used by trainers when
a spirited horse starts at an object on the roadway

—

they turn his head towards it and compel him, whether
he will or not, to stare at it.

Let us look steadily at the disturbing facts in con-
nection with security of tenure, and then we shall
probably get on our journey towards setting up a de-
fence fund much more surely and speedily for the
experience.

If we cannot get security of tenure, the next best
thing is protection of tenure, and until this is ob-
tained the members would be well advised to actively
and financially support the voluntary defence fund.
To come down to the hard bed-rock of fact, the

council have not been able to do what they would have
liked to have done on the subject-matter of a defence
fund because the members have, up to now, refused
or withheld their financial support.
Dealing with facts as they are, and as the result of

anxious attention given to them, it appears to the
author that the council is now confronted with the
question as to whether they shall decide to agree to
receive the subscriptions of the 364 members v.ho are
ready to financially support the proposal, and to apply
the fund for their exclusive benefit, or whether it is

desirable, in view of the apparent apathy of the mem-
bers, to refer individual ca.ses as and when they arise

—

tlirough the medium of the Journal—to the sympa-
thetic consideration of the members, and for each
member to give as freely as he can afford.

DISCUSSION OF MR. PRESCOTT'S PAPER.
The Chairman (Mr. R. J. Thomas) remarked that

they had in Mr. Prescott's paper an admirable
fi-sum^ of the present position. The paper was now-

open for discussion, and he hoped the members
would discuss it freely. To him it seemed obvious
that the first thing to do was to get a fund upon
which members had a r'ght of claim. He subm-tted
it was not right and proper that when individual
cases cropped up the cap should be sent round.
What was necessary was that everyone should sub-
.^cribe to a defence fund, and be able to claim on
that fund when in difficulty.

Mr. E. Willis (Chiswiek) sa'd he would like to

move a vote of thanks to Mr. Prescott for the time
he had spent in preparing the paper, and more espe-

cially for the time he had given to furthering the

interests of this mutual defence fund—which he
hoped was to become un fail accompli. The ques-
tion had been before them a considerable time, and
be really thought it was more a matter of selfishness

than apathy that they had not been able to progress
far, because they had actually had a number of

members and associate members who had ex-

pressed themselves as entirely in opposition to the
formation of the fund. Apathy was evident among
a certain number, but he did not agree with Mr.
Prescott that this should be accepted as proving
that where this was the case members were against
the scheme. Many of them were busy men, and
circulars were very apt to be put on one side for

answer at a convenient moment, which frequently
never arose. If they could get at individual mem-
bers, and could personally discuss the pros and cons
of the question with them, he felt sure the apathetic
ones would be found to be largely on the side of

those in favour of proceeding with the scheme.
Surely it was a selfish thing not to have some
thought for those not so well placed as themselves.
The constitution of councils was such that, although
an authority might at one t:'me be a most desirable
one from the point of view of the official, later on
the swing of the pendulum might result in the elec-

tion of men whom possibly in the past they might
have had to be rather hard on, the probability being
that such members would make a dead set on the
engineer because of his past earnestness. Citing
the case of a past-president of the institution, Mr.
Lewis Angell, Mr. Willis said they had in that an
instance of a man who practically made the district

which he served, and yet had to go simply because
he tried to do his duty as he thought he should do
it. He d'scharged certain men for neglect of their

work, but subsequently they came on the council
and discharged the engineer. It was a scandalous
thing that a man who had given his whole life to
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his work should be treated in such a manner. Mr.
Willis proceeded to refer to the experience of a
former pup:] of hi.-? whose life was made a misery
by a member of his council, until the latter took it

into his head to "go for" the clerk. Tlie latter,

however, happened to be a solicitor, and joined
hands with the engineer, and managed to turn the
table on their adversary, incidentally making him
pay heavily on proceeding against him. The matter
before that meeting was really one of finance, and
he thought the suggested subscriptions of 7s. 6d.,

us. and 2s. 6d. for members, associate members and
students respectively, were so small that they could
all tr>- to help forward such a very laudable object.
He was with ;Mr. Prescott in his statement that
security of tenure would not be obtained for a very
long time, if ever, but he thought there was more
prospect of protection of tenure if they kept ham-
mering away. They must continue their effort? and
success would probably reward them in the end.
But tlie existence of a mutual defence fund would
do something to assist those who laboured under the
diflficulties he had referred to. He had, fortunately,
a comfortable apix)iiitnient himself, but if the pro-
posed fund came to anything he should feel glad
that he liad tried to help those who had not.

!Mr. A. Gladwell (Eton), supporting the vote of
thanks to Mr. Prescott for his concise and informing
paper, called attention to the paragraph in which
it was stated that " the council in undertaking this
effort are persuaded that such a i")olicy is a wise
Ijolicy, an eminently desirable one, and necessary
in the interests of the general body of members."
He thought that very ably put the whole ease of
the institution in favour of a defence fund. He
thought the meml>ers of the Eastern District would
be wise to do all they possibly could to second the
efforts of the council, and he should like some en-
couragement to go out from that meeting. As re-

garded the paper itself, and the reference 2Mr. Pres-
cott made to the apathy of the members—and he
happened to be one of those who, owing to one cir-

cumstance or another, had not replied to the circular

—

he disagreed wi'.h his conclusion that those who had
not replied to the proposals put before tliem must
be taken as against the scheme. There was not the
faintest doubt that a certain proportion of those
who did not reply were apathetic, but probably the
efforts that were now being made to rekindle in-
terest in the matt<?r might result in their being in
the end prevailed upon to support the scheme.
.\nyhow, he thought the council should institute a
fund, even if only in a small way at, first. If they
took up a modest ease to start with and were suc-
cessful with it, it would prove the utility of the
fund and encourage other members to join it. He
proposed:—

" That this meeting of the Eastern District re-
cords its thanks to Jlr. Prescott and the council
of the institution for their efforts to inaugurate a
defence fund, luges the council to continue its

endeavours until the scheme is established, and
pledges itself to give the council loyal support to
that end."

Mr. Willis said he would second this.
Mr. R. X. CoLLixs (Enfield) expressed himself as

in favour of the fund, although he was able to say
that he was not much troubled by the members of
his authority. The older memliers ought to do their
best to assist the younger ones.

Mr. A. L. Grant (High Wycombe Rural) inquired
why they were not nearer to getting security of
tenure.

Mr. C. A. Gilt, (Peterborough) put forward as a
proof of the utility of a fun. I the rule of the members
of the National Fire Biigades Union to subscribe
a shilling each on the death of one of their col-
leagues. This permitted of some £33 being paid out
to the relatives.

Mr. L. J. Sm.\ll (AVoodford Green) asked whether
the Xational Association of Local Government
Officers were not discussing this question in connec-
tion with sufierannuation.
Mr. Willis said they had a security of tenure

clause in their last Bill, but the Local Government
Board would not look at it.

Mr. J. A. Weeb (Hendon) said the Executive
Committee had that day passed a resolution autho-
lising him to circularise every meml^er of the dis-
trict with respect to the fund, and it would empha-
sise the resolution of Mr. Gladwell if they could get
the support of all the recipients of his circular.

Mr. P. T. Harrison (Chelmsford) pointed out that

in Mr. Prescott's particulars of the votes recorded in

favour of the scheme the percentage of the Eastern

District in favour was far and away the highest of

any. (Hear, hear.)

Mr. H. Collins (Norwich), in associating himself
with the vote of thanks, expressed the view that

they should stand by the 3G4 votes recorded in

favour of the establishment of a fund, and pass a

resolution suggesting that the council should go on
with the selieme as proposed by Mr. Prescott.

Mr. J. R. Mead (Ipswich) remarked that the most
serious feature of the return was the large proportion
of associate-members who were opposed to the forma-
tion of the fund. These were the very men who would
benefit by the carrying into effect of the proposed
scheme.

-Mr. C. Vawser (Hatfield) said that, as one whose
misfortune it had been to be obliged to take action
for slander against certain individuals on a council,

he felt sure the very existence of a means of protection

such as was proposed would be a deterrent to their

persecutors.
Mr. F. S.\DLER (Acton) said the advantages of the

fund were so evident that he was surprised so many
had voted against it. Every member ran the risk of

coming into conflict with his council, and the know-
ledge that he had the support of such a fimd woxild
put heart into him.

ilr. A. G. Whitfield (Gold Coast) said he believed
lie was the one member in the African district who sup-
ported the proposal which had been put forward. It

.seemed to him largely a ciuestion of finance, and so

long as municipal assistants were paid such in-

adequate salaries there would not be much enthusiasm
for matters of this kind. A subscription of os. was
small, but one had to rememlier that it was an addi-
tion to the subscription to the institution, and pro-
bably to those of other societies as well. In a recent
issue of The Surveyor they found advertised official

appointments to which were attached salaries of £65
and £1.30, the latter sum being offered for an architec-
tural and engineering assistant ; and then there was
the notorious ease of Leatherhead, where 12s. had been
fixed as the remuneration for a junior assi.stant in the
surveyor's office. How could assistants )» enthusiastic
when they were paid in that way ? It was a disgrace
to the profession, and a scandal that such a condition
of things should be permitted.
The Chairman, in closing the discus.sion, said, as

regarded security of tenure, it was unfortunate, but
none the less the fact, that it was practically impos-
sible of attainment. He had occasion quite recently
to listen to some remarks on the subject made in very
high quarters, and he went away with the dishearten-
ing feeling that at present to i^ush security of tenure
alone would be postponing what they might do among
themselves in the meantime. However desirable it

might be, at the moment he thought they should l>c

content with a mutual defence fund. As to the pro-
posed subscriptions, he dissociated himself entirely
from what had been said by one speaker. He thought
it was the duty of every young man to prepare for the
future ; at the same time it was surely not an un-
known thing for an assistant to have suffered at the
hands of his council. (Hear, hear.) The subscriptions
proposed were in the nature of suggestions only, and
if there w«s a feeling that the amounts were too high
it was for the members to make representations on
the subject to the council. He found that the annual
subscriptions of the 364 who had promised to come in

would amount to about £110 a year. But that, as they
knew, would be very little in law and would soon be
swallowed up, and unless they had enough money to

carry a case through they would be the laughing stock
of the members. As to circularising the members, he
would suggest that, in communicating with those who
had promised to subscribe, the latter should be asked '

to approach those who were withholding their support. |

He thought it was essential in these days for every
professional institution to see that its members were
not harassed, and if members wanted to avoid that

sort of thing they must put their hands in their

pockets and back up each other, and not come round,
,

cap in hand, to the council of the institution when
!

troubles confronted them.
The vote of thanks was passed.
Mr. Prescott. in replying, said they had had a very

full, free and frank discussion, the most gratifying

feature of which had, he thought, been the fact that ;

not one syllable had been uttered in opposition to the

proposed fund. It anything could add to the pleasure '

of the evening it was the participation in the proceed- j

ings of two of his old pupils, Messrs. Harrison and
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Whitfield. There were one or two misappreliensions
he would like to remove. Mr. Mead had, he thought,
tried to draw the infereiieo from his paper that the
l)ulk of the ass-oc'iatb-iuenibers were ayainst the pro-

l)Ofal of the council. That was not the case, and he
was happy to say it. The replies against the proposal
were chiefly from men who occupied positions in small
towns and districts. ^Ir. Cole, the secretary, had re-

cently circularised every member with the object of

iibtaining information with regard to cases of hardship
and jiersccution, and almost by every post they were
receiving for consideration particulars of a large num-
ber of ca.ses of that sort—eases which, if it were pos-

sible to make them pnljlic, would be an eye-opener.

'I'here was one case where a council, since 1906, had
bad no fewer than four surveyors. One of these

officials had committed suicide owing to the persecu-

tion he had received, and the last of the four was a
member of the local authority. He believed, however,
the Local Government Board were now conducting an
investigation into that particular case. With regard

to the question as to why they were no nearer security

of tenure, he was unable to give them any definite in-

lorniation,buthe asked them to take it from Mr. Thomas
and himself that they spoke from what they knew when
they said there was absolutely no chance of getting

that at the present time. They had got into friendly

contact with people in high places, and they might
accept it as a fact that it was out of the question.

So they were going for i>rotection of tenure, in order

that the engineer and >\nveyor should have an oppor-

tunity in cases of unfair treatment of appeal to the

bocai Govermnent Board. If they could not get one
they intended to use their best endeavours to get the

other. In the Housing and Town Planning Act the

board had given medical officers of health the right
to appeal to them in eases of unfair treatment, and
if those officials were entitled to that consideration
surely the engineers were also. They had urged that,
so far as they could, on the board, and were hopeful
that something in that direction would be done. But
that, of course, would take some time, and he thought
they would be doing the Ijesl in their interests it they
established a nnitual defence fund. The interests of

the members of the National Union of Teachers were
looked after in that way, a solicitor rei)resenting them
in every town in the coimtry, and the result was that
an Education Conuuittee would think twice before
attacking a teacher. That was the position they ought
to be in themselves, but they could only do it provided
they got the necessary money. Resolutions were no
good. The council were absolutely united on it, and
they wanted every member to come forward and ex-
press his willingness to support the proposed fund.
As the chairman had said, the subscriptions of 7s. 6d.,
OS. and 2s. 6d. were merely suggestions of the council,
and if the memljers as a body thought they oxight to
1)6 made lower, the council would undoubtedly be
ready to fall in with their wishes. But, as had been
said, an income of £110 was of little use; what was
required was a fund of £.300 or £400 a year, and they
could then do something tangible. He thought that
was very necessary, and it was his hope that the various
districts would reconsider the matter, and come into
lino, and enalile the council to establi.sh a fund on a
substantial basis.

Voting afterwards took place on the motion sub-
mitted by Mr. Gladwell, and it was carried item. o>i'.,

tlie proceedings then terminating with a vote of thanks
to the chairman.

SOUTH-WESTERN DISTRICT MEETING AT PAIGNTON.

A South-Western District meeting of the Muni-
cipal and County Engineers was held at Paignton

on Saturday, the proceedings commencing with a

business meeting in the council chamber at the

town hall, which had been placed at the disposal

of the members by the urban district council. Mi'.

H. T. Chapman, county surveyor of Somer.set (dis-

trict chairman), presided, and there were also

present ilessrs. J. Paton (Plymouth^ H. A. Garrett

(Torquay), T. Moidding (Exeter), J. Siddalls (Tiver-

ton). F. Parr (.Bridgwater), A. E. Brookes (Cornwall),

R. H. Dymond (Exeter), F. W. Jones (Frome), W. J.

Goode (Buckfastleigh), R. Stephens (Ilminster), C.

Owen Baines and F. W. E. Vanstone (Paignton), D.
Edwards (Taunton), district secretary, and the follow-

ing visitors: Messrs. H. C. Adams, Henry Adams &
Son, consulting engineers to Paignton Urban Dis-

trict Council (London), E. Stead (Devon County),
F. W. Knight (Teignmouth), James R. Mill (clerk),

J. Crathorn (sanitary inspector), and E. B. Wray
(building inspector), Paignton Urban District

Council.

DXSTKICT CIHIRIIAn's RESIGNATION.

ilr. Edwards, the district secretary, reported that

Mr. Chapman, the district chairman, had written
as follows to >Ir. Cole, the secretary of the insti-

tution:

—

" Dear Mr. Cole —As I have been appointed county
surveyor of Kent, and shall shortly be leaving
Somerset to take up my duties there, it is with
great regret that I have to resign the chairmanship
of the South-Western District, and I shall be much
obliged if you will kindly place my resignation
before the council at their next meeting. Although
our membership in the South-Western District is not
as large as desirable. I am pleased to say it is

gradually increasing, and the existing members do,
in my opinion, take great interest in the work of

the institution, and we have had, I am pleased to

think, some very interesting and enjoyable meetings
during the past two years. My removal from the
South-Western District will not, I assure you, cause
me to diminish any interest in the institution."
Mr. Chapman said he would like to add a few

words to that letter. He assured them that it had
afforded him very great pleasure to act as their
chairman during the past two years. It was a very
great regret to him, he would not say to leave the
neighbourhood but to sever his connection with the
members of the South-Western District of the Insti-
tution. He had taken a very great interest in the
institution, of which he might be described as one
of the younger members, for the first meeting he
attended was the annual meeting at Plvmouth.

uhen their good friend Mr. Paton became president.
He thought the division of the country into di.stricts

had been a great advantage to the institution gene-
rally. They had added considerably to their mem-
bership. There were a great many members who
could not perhaps afford the time and money to
attend the meetings all over the country. At all

their executive uieetLngs they had had a good
attendance, and great interest had been taken in

the meetings. As was the case that day, some mem-
licr had provided them with a paper for discussion,
and shown them some works of interest. The great
thing about those ineetings was tliat surveyors met
together and were enabled to have informal chats
on things that occiu-red to them in their particular
districts. He was sure they all very much benefited
by " rubbing shoulders," and they were very much
better friends, because they knew each other better.

He was exceedingly sorry to sever his connection
with the South-Western District, and he could
assure them that if he were in the district again he
would be delighted to attend any of their meetings
and to assist, not only any individual member, but
their institution.

The next business was the appointment of a suc-
cessor to the chairman pro tern.

Mr. Chapman observed that before they did that
perhaps some members might think it well to discuss
the point of the appointment of a chairman or the
nomination of one. He was not quite sure whether
they could appoint one, but thought a nomination had
to go forward to the council.

Mr. J. Siddalls (Tiverton) said there was a duty
owing to themselves before they proceeded with that
part of the business, and that was to say how deeply
they were indebted to the chairman since he had lieen
appointed. Everyone must have been struck with the
exceeding firmness with which Mr. Chapman had con-
ducted their meetings. They had all been allowed to

say what they thouglit proper, but with that tact
which characterised Mr. Cliapman they had been edged
along in order to get over the business quickly. They
all congratulated him, and trusted that he might have
a long and useful life in Kent, or elsewhere where his
abilities might take him. He moved that they tender
him their heartiest congratulations.

ilr. F. Parr (Bridgwater), who seconded, remarked
that he had been associated with Mr. Chapman in other
ways than as a member of the institution. He could
quite agree with the remarks Mr. Siddalls had made
as to the way in which Mr. Chapman had conducted
the meetings in connection with the institution ; but
he would like to go a step further. In connection with
his duties as county surveyor of Somerset they had
nir-f with the same kindness as thev had had from him
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in the chair. It was with great regret he viewed his
departure. Wh.Ie he regretted liis departure, lie was
glad to hear that his qualifications had obtained sucli

an important appointment in Kent. He hoped he
would have health and streigth to carry out the duties.
Mr. D. Edwakds (Taunton) supijorted. Being from

Somerset, where Mr. Chapman had jurisdiction over
the main roads, he was one of those who agreed with
Mr. Parr that he was a very conscientious and affable
man to get on in business w.th, and they had had no
trouble whatever. If there had been diffe.ences of

opinion, the whole of the Somerset surveyors had
found him reasonable and capable in his work. He
hoped they would have someone of a similar type as
Mr. Chapman's successor.
Mr. T. Moulding (Exeter) said before the resolution

was put to the meeting he wished to point out that
the chairman could not resign until the end of the
year.
Mr. Edw.^eds: What authority is there to overrule

the resignation sent in by the chairnum ? He has
resigned, and the secretary of the institution has re-

ceived the resignation. If anyone resigns it is the
duty of the committee to elect a successor. The coun-
cil of the institut.on have no authority whatever over
the doings of the district committees in regard to the
election of officers.

Mr. Moulding : I think you wiU find it is by ballot.
Mr. Edw.\rds: Yes, by ballot.
Mr. A. E. Brookes (Cornwall) said he wished to join

Avith the remarks of previous speakers in expressing
the hope that J\Ir. Chapman would have every liappi-
ness in Kent. " What is their gain is our loss," he
added.
Mr. H. A. Garbett (Torquay) also associated him-

self with the vote of thanks and the expression of con-
gratulation so ably moved by Mr. Siddalls.
Mr. F. W. Jones (Frome) and Mr. J. Paton

(Plymouth) added their congratulations, the latter
remarking that Mr. Chapman carried with him the
best wishes of the members of the South-Western Dis-
trict. Mr. Cliapman had ruled with firmness, and
they were deeply indebted to him for the success of
the meetings during the time he had been in the chair.
Mr. Edwards said a letter had been received from

Mr. W. F. Bird (Midsomer Norton) suggesting that an
appreciation of Mr. Chapman's services should be
placed on record.
Mr. Chapman, in responding, said he very much

appreciated the kindly expressions on leaving that
part of the country to take on duties in Kent. It was
a very great pleasure to him to feel that he would be
missed. At the same time, he would not be missed
were it not for the formation of the South-Western
District. He luxd made many friends, and he felt sure
that the formation of the institution had had a great
deal todowiththat. It had beea a great pleasure to him
to attend the meetings, and do whatever he had been
able to do to make them a success. He attributed
that success very much more to what the members had
been able to do than what he had done in the conduct
of the meetings.
Mr. C. Owen Baines (Paignton) proposed that the

chairman withdraw his resignation, and this was
seconded by Mr. T. Moulding and carried.
The resignation will now take effect at the end of the

current year.

THE INSIITUIION " PROCEEDINGS."

Mr. C. Owen Baines moved the following notice oi
motion :

—
" That this meeting of the Municipal and County

Engineers asks the council of the institution to take
a poll by postcard of all members, associate-mem-
liers and students of the institution asking them
definitely whether they are in favour of retaining
the old volume or not, and that a copy of this resolu-
tion be sent to the council and different district
committees."

Mr. Moulding said the decision of the council was
approved at the last annual meeting, and that being
so, he thought Mr. Baines had not now the power to
pass a vote of censure on the council. (Cries of "No,
no.")

Mr. Moulding: It is practically passing a vote of
censure on the council.

Mr. Baines: I know what I mean: I don't mean
that.

Mr. Moulding: It is practically saying that what
the meeting did is wrong. Surely that is a vote of
censure on the council ? It may "be discussed, but I
think it is quite out of order, and is not within the
purview of this meeting. A case will be sent free of

charge to aU members to permit of the copies of the

journal being properly bound. In addition to that,

any member may have a case at cost price to keep
them in until they are Ijound at the end of the year.

Mr. Edwards read the clause dealing with the point.

Mr. Jones : Assuming, for a moment, it is a vote

of censure on the council, would it not be open to

the council to reconsider the matter ?

The Chairman : I don't think we shall be out of
j

order in d.scussing it, because of clau.se 27 which the
|

secretary has read. We are nut trying to alter the

resolution of the council ; we are simply discussin.g

what they have done. What I wanted to say was, will

it serve any good purpose for us to discuss or send
any resolution to the council in regard to any action

they have taken ? I think if this happened to be a

full meeting of the institution any member would be

entitled to give notice, as Mr. Baines has done. But
I certainly think it is quite outside our province to

send any resolution on this subject. You can discuss

it as long as you like, but, personally, I think you will

be wasting time. I do not wish to choke any dis-

cussion or any desire of the members.
Following an explanation by the district secretary,

the Chairman said Mr. Baines was entitled to give

the notice of motion personally, and make any re-

marks, after which it would be oi)en to any member
to propose any amendment, or move that the motion
be withdrawn.
Mr. Baines said before setting out in detail two

reasons for bringing the resolution forward, he wished
to say at once that there was no feeling of disloyalty

to the council as a body or any single member of it.

The subject had been thought out entirely in the in-

terests of the institution. He certainly was the last

person, or one of the last, to act in anj' way disloyal

to those who were actaig on their behalf. iHe wished
that to be made perfectly char all through; but at

the same time he thought he could fairly appreciate
all that members had done and were doing for them.
There was not tlie least doubt they (the council) diil

not iiass the resolution from sheer caprice; they
thought it out, and probably at that time they con-
sidered they were doing the right thing. " We don't

"

(he added).
The Chairman: Pardon me, Mr. Baines; you must

not say, at present, " We don't."
Mr. Baines :

" I don't." Mention had been made,
haid tlie speaker, about other district committees.
They had already expressed their opinion, and in no
uncertain way. They had decided that the change
was not altogether desirable. He thought that current
events were sufficiently covered in the weekly journals
which catered for them. iRegarding the question of

advertisements they ought not, as public officials and
professional men, to associate themselves with the
soliciting of advertisements for their journal in the
way they had done recently, because, to his mind, they
were in a different position to other professional bodies.
" They are independent bodies; we are servants of the
public," added Mr. Baines, '" and we act in a capacity
entirely different to them." He thought the difference
between asking a contractor to advertise in their
journal and accepting from him personally a favour
or otherwise was very thin indeed. That was his
strong objection to having advertisements in their
journal ; in fact, to having the journal altogether.
Putting his hand on some copies of the old volume
iMr. Baines said he preferred those. As a book of

reference which contained all the proceedings they
were better than the odd, loose numbers which they
were now getting. They could read their Surveyor and
the contractors' journals, which he regarded as
standard works on current events. He really thoiiglit

they should ask the members if they would not prefer
the old volume.
A seconder not being immediately forthcoming, Mr.

Baines explained that he had not asked for a single
vote or a seconder, and it rested entirely with the
members.
Mr. Siddalls: I think I like a little love of fair

play. I don't think it ought to fall through for want
of a seconder. I don't think it ought to fall through
without taking the feeling of the meeting. Without
pledging myself, for the sake of further discussion, I
formally second the motion. As to the remarks that
had been made with regard to Mr. Moulding's objec-
tions, they were very much out of place. Were they
to be prevented from expressing an opinion, they
would be in a worse position than they were in the
Middle Ages. In these democratic times every man
had the right to express an opinion on what had been
decided by the Executive. With regard to the general
question, he sympathised with Mr. Baines, and
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tlitmght if they could have the book at the end of the
year, it would be a great advantage. Mr. Jloulding
bad softened matters by saying that it could be bound.
]?ut it hardly went so far as having the volume sent
down ready to put in their bookcases. He thouglit the
resolution that the council of the institution bad come
lo was ii little bit hasty. He considered it required a
little more thought. However, formally, and for the
|iiM|)o.«e of having a discussion, he seconded tlie reso-

lution.

Xo one else speaking to the resolution, the Chair-
man observed :

"
I think 1 have given you every oppor-

lunily (if di.-^ciissing it, and have not endeavoured to

cbokc anyl)0(ly off.

.Mr. Paton then proposed the following amendment:
' Tliat the secretary of this district communicate

with the .secretaries of other districts with a view to

a<certaining tlie views of its members with regard
Id the change in the form of the 'Proceedings' cf

the institution."

The proposals involved in the resolution would throw
a duty on the General Coinicil. which- they ought not

to be asked to perform. If they took the whole of the

inemliers. the only way tboy could take the view was
at a properly constituted annual meeting. That bad
l.ccn done, and a majority of members were in favour

' tlic change. If they were goiilg to agitato for a

laiivo from that again, and go back to the old method
I public proceedings, lie thought the agitation should

l>c among tliemselves and the members of the district

coniDiittees to see if there was any backing in the view
.it all. He deprecated going to the council, and be

tbouglit they sliould first find out what other members
of the council thought before backing it in definite

form.
Mr. Park said be was speaking from a certain

amount of experience, as lie liad already lost one of

the last numbers. (Laughter.) He asked Mr. Paton
wlietlier he would include in his amendment that

meeting's desire to record their regret at the change.

Mr. 1'atox : I would not go so far as to say wo
regret it. I tliink we are acting too quickly in ex-

pressing regret. If it is the feeling of the general

members it is quite in order; but I do not feel justi-

fied in adding that to the amendment.
^^r. Park: At luay rate, I am prepared to second

your amendment.
Afr. Garrett : What are we going to gain by it ?

The Chairman : I don't know, I'm sure; but that is

not the point before the meeting.
Mr. Garbeit: If we carry it what are we going to

gain by it, and if we carry the resolution what are

we going to gain by it ?

Mr. Baines: A nice book at the end of the year.

Replying to Mr. Garrett, the Chairman said he
presumed the idea was, if they obtained replies, they

would have to call a meeting and consider them before

they bad any further proceedings.

Mr. Paton : The idea existing was this. If we got

an expression of opinion from the other districts, ve
can, at a district meeting, perhaps, formulate some
united action, and make representation to the council

as to the wishes of the members generally. We shall

be fortified this way: Supposing the result of the

inquiries is in our favour, we shall have a strong ex-

pression not only from this district, but of the other

districts in England, as de.siring to revert back.

Mr. Edwards: Is it anticipated that the replies me
going to alter tlie views of members who favoured the

present state of affairs ? Surely it won't upset my
views. Our opinion, whether it is for or against, is

definite. Whatever the others have to do with it I

don't know.
Mr. Moulding said be hoped the amendment would

not be carried, because he considered the criticism

bad been too hurried. The members of the institution

slioidd wait until they had had one full year's working
with the new volume. He was not going to mention
it at that meeting, but seeing that his fellow councillor

had said be was not in favour of it, he would do so. He
(Mr. Moulding) also spoke against the alteration, but
they were outnumbered, and they fell in with the

majority, as they were bound to do. There were
several arguments against the alteration. He was
giving, for the time being, arguments put before the

council by the proposers of the alteration. Their own
volume was sent out to members of the council after

the whole year's work was completed. As far as he
remembered, it was quite possible to have a meeting
such as they had at Teigumouth and not see the re-

port of the proceedings in their volume for fourteen
luonths after the meeting was held. He would like

to know how the new method of issuing the "Proceed-

ings" was going to alter that standard back. To hi^
mind, it could only alter it when it was a rather
larger size than the old volume. The whole of the
volumes, when bound together, would make a nice
book, and the advertisements, not being interleaved,
could be detached, and still be a standard book for

reference. It was quite true that it would be a little

larger, and not look so nice on a bookshelf, but that
was not a material consideration. Tlie alteration of

the size was made so that they could get better plates.
They could get them without folding. Every one in
tlie old volume was folded, but in the new one only
occasionally. So far as be understood, the idea of the
members in making the change was merely one of

£ s. d. The advertisements, as tliey all knew% per-
mitted of their is.->uing Iho journals at a smaller cost
to the institution than they had been able to do
liitherto. They were not a very rich institution; they
h.ad to consider the £ s. d. question very considerably.
They might, he thought, give the change which had
been made a fair chance. When it had been working
twelve months they might again consider it. Ho
understood that there would be the same information
in the bound volume as there was now. The institu-
tion would issue a binding case for the volume at the
end of the year free of charge, and any member of

the institution who w^as afraid, like Mr. Parr, of losing
one—(laughter)—might have it at cost price from the
institution for the numbers as they got them. lie

sincerely hoped that the resolution woidd not be car-

ried, and that the members, so far as the South-
western District was concerned, would, for the time
being, place their confidence in the comicil.
The amendment was then put to the meetini-' and

bfeated.
Mr. Garrett remarked that there was a cousider-

able difference of opinion. He did not think any of

them had leally made up their minds, and he would
therefore move an amendment that discussion of the
matter be deferred until the next meeting.

]\fr. Jones seconded, and Mr. Moulding supported,
but this amendment was also defeated.
What Mr. Garrett described as an abstract resolu-

tion
—

" That this meeting desires to place on record
its disapproval of the change"—found no seconder,
and fell to the ground.

ilr. Baines, replying to the discussion, said that
to his mind the formation of districts was brought
about so that they might discuss anything or bring
anything forward to members of the council; other-
wise, how were the council to know what the districts

thought or felt, especially in an important matter like

that under discussion. He hoped they would acquit
him of any antagonism to the council, because he
did not think they would go to London and play the
silly fool, and pass changes without thinking at all.

The reeolution was carried by a majority of one, the

figures being: For, six; against, five; a number of

members abstaining from voting.

election of executive committee.

The following were elected as an Executive Com-
mittee for the ensuing year : Cornwall—Messrs. A. E.
Brookes (county surveyor) and E. D. Groves (St.

Austell); Devon—Messrs. .1. Paton (Plymouth), H. A.
Garrett (Torquay), W. P. Kobinson (county surveyor),

,T. Piddalls (Tiverton); Somerset—^Messrs. F. Parr
(Bridi/water). W. A. Collins (Bridgwater Rural District

Council). F. W. Jones (Chard); Dorset—Messrs. J. S.

Xewinan (Poole) and P. C. Woodhall (Blandford). The
chairman (Jlr. Chapman), district representative (Mr.

Mouldins) and the lion, secretary (ilr. D. Edwards)
are i-x-o/firi') members.
Mr. C. Owen Baines, surveyor to Paignton Urban

Dictrict Council, then read a paper on " The Mining
of Stones and Materials used in Road Making, ' which,
together with a report of the discussion, will appear
in next week's issue.

SCOTTISH DISTRICT MEETING IN EDINBURGH.

A rejjort of the Scotti.~h District meeting held al

the North British Hotel, Edinburgh on Saturda,\'

last will be found on p. 034.

RESIGNATION OF MR. THOMAS COLE.

Tlie news of the impending retirement of Mr.
Thomas Cole, Assoc.m.inst.c.e., from the position of

secretary to the Institution of Municipal and County
Engineers will be received with regret by a very
wide circle of friends. Mr. Cole has held the office

of secretary for a period of no less than thirty-three

years, and it ma.y fairly be said that the history
of his secretaryship is the history of the institution.
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A son of the late Mr. Thomas Cole, who was

Colcnial Secretary and for some time Acting Governor

of Sierra Leone, Mr. Cole—a portrait of whom ap-

pears with this issue in the form of an inset—re-

ceived his education at Victoria College, under Dr.

Henderson, who subsequently became Dean of Car-

lisle. His engineering career commenced with an

apprenticeship to Mr. Nicholas \Yhitley, of Truro.

Subsequently he came to London, where he was
associated from time to time with many eminent

engineers connected with railway and other works.

At ihe time of Mr. Cole's appointment to the sec-

retaryship of the institution the membership w^as

only about 2iX», and the subsequent steady increase

to the present numter of about 1,700 has been largely

due to the ability with which he has discharged the

duties of his increasingly important oflBce. The
respect in which he is held is shown by the fact

that at the council meeting at which his resignation

was reported there was a very full attendance of

members, no fewer than twenty-six—of whom nine

were past-presidents—being present.

We understand that Mr. Cole's services are to be

retained as consultant at a salary of £250 per annum,
and that he has been offered, and has accepted, the

position of hon. secretary—rendered vacant by the

recent death of Sfr. Charles Jones—with a seat on the

council, so that the institution will still have the

STOWMARKET WATER SUPPLY.

A NEW WATER-SOFTENINC AND FILTERING SYSTEM.

Owii:g to the hardness and rusty appearance of the
Stowmarket water supply, it was recently decided, on
the advice of Mr. W. D. Harding, Assoc.m.inst.c.e.,
borougli surveyor of Bury St. Edmunds, to instal an
improved system known as the Candy combined
softening and oxidising filtration process, and on the
28th ultimo the works were formally opened in the
liresenee of the chairman and members of the urban
district council, the medical officer of health, and
others.

Our illustration shows a group of visitors at the
opening ceremony.

Briefly described, the processes undergone by the
water (which is pumped from two boreholes) is as
follows:—
On its way from the boreholes to the plant cream

of lime is injected into the water by a small pump

;

the water and lime then flow into the bottom of a large
closed cylinder. In half an hour the water reaches the
top, losing, in the course of its journey upwards, the
greater portion of the iron, and its hardness, which
falls as sludge.

It is now partially treated, and flows into a battery

:i*|^#»^^'^^^

.\ Group of ^fEMBERs of the Stowmarket Town Council and Directors or the Water Company.

benefit of his unique experience. His duties as sec-

ret-ary are expected to tertninate after the next
annual meeting, and a successor will be appointed
at a salary of £400 per annum.
Distinguished by unfailing tact, courtesy and

dignity towards all who had dealings with him, !Mr.

Cole's familiar figure will be sorely missed. His
many friends will join in wishing him many years'
enjoyment in his honourable reth'ement.

School Heating and Ventilation. — The Simon
Langton Schools, Canterbury, are being supplied with
Shorland's warm air ventilating patent !^Ianchester
grates, and patent hygienic inlet ventilators, by Messrs.
E. H. Shorland & Brother, Limited, of Failsworth,
Manchester.

Sludge Drying.—Mr. Colin Adams, of Adams-
Hydraulics. Limited. York, inquii-es whether any of

our readers can help him as to the new method which
ho understands is now being put down in many
installations for di-ying the sludge between layers of

straw, thus making a vei-y valuable fertiliser.

THE CHRISTMAS HOLIDAYS.
Owing to the necessity for going to press earlier

than usual, news and advertisement matter intended
for insertion in next week's issue of " The Surveyor "

must reach us not later than Tuesday morning,
December 23rd.

of Candy compound pressure filters upon the oxidising

and aerating system. The water enters at the top of

the filters, and, after being sprayed through com-
pressed air, passes first through the patent pre-filters.

constructed in the upper portion of the filters, which
retain a large proportion of the suspended matter, con-

sisting of chalk and iron, and finally through the fine

filtering bed, constructed in the lower portion of the

filter.

It is claimed that the filtering arrangements com-
bined in the Candy compound filter enable filtering

operations to be carried on for a much longer time

than is the case when ordinary mechanical filters are

used.
Analyses show that all the iron has been removed

from tile water, and that the hardness has dropped
from 2o deg. to between 10 and 12 deg., the water now
lieing all that is desired in appearance, purity and
softness.

The visitors were much impressed by the great

simplicity, economy and efficiency of the system, and
by the tremendous improvement in the appearance

and pa'atability of the water.

Two glasses of water were shown—one taken before

filtration and the other after. That before filtra-

tion had a disagreeable yellowish colour due to the

iron, while the sample of filtered water was as clear

as crystal, and the sides of the glass were covered

with silvery bubbles of air.

The aeration which takes place in the Candy oxidis-
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iiijr filters is ackuowlerl',;ed greatly to improve the last'-

of tlie water as well us its appearance.
The combined siftening and oxidising filter i>laiil

was supplied by those well-known specialists in the

treatment of water, the Candy Filter Company.
Limited, of We.stininstcr, London.

IMPROVED ROAD CONSTRUCTION.

MR. J. A. BRODIE ON LIVERPOOL PROBLEMS.

Mr. J. \. Brodie, c!ty engineer of Liverpool, gave
a lecture on Friday night in the Arts Theatre of

Liverpool University on municipal eiiciiieering

problems.
A PLEA FOR WIDE ROADS.

One of the most discussed .^nd up-to-date topics

of municipal engineering, said Mr. Brodie (we quote

from the TAvn-pool Dailj/ I'mit and Merruri/ report), was
that of road surfaces. Liverpool in this respect had
special problems, having on the line of docks and
warehouses streets with some of the heaviest traffic

in the world to deal with. Approximately as much
as 7,000,000 tons of this traffic passed along such a

street in a year. For this class of traffic the granite

sett pavement had. withstood the great test of time.

But if the cost of labour and of materials for this

type of pavement continued to increase it would
soon be possible to say that these streets were paved
with gold, as the cost was fast approaching a

sovereign per square yard of surface. The lecturer

l)rophes!ed that the days of water-bound macadam
surfaces were numbered so far as town roads were

concerned, and described the good results already

obtained from Liverpool's pitch macadam road sur-

faces, and also an interesting development- of this

pavement in combination with clinker from the

refu.se destructors. Equally important was the ques-

tion of the design of roads to provide increased

width of surface when required, and a great deal of

foresight had to be displayed in deciding the direc-

tion which such roads should take.

Mr. Brodie declared himself to be a great believer

in taking time by the forelock and getting ample
width of land for future roads before development
took place, and pointed out that in many cases the

wide road assisted remiirkably in the development
of a district. This method of providing compara-
tively cheap wide roads, of which Liverpool was the

pioneer in this country, resulted in the long run in

true economy, which could be quickly grasjjed if

one compared the cost of such a road with the cost

of street widening in existing bnilt-np streets 2 miles

and 1 mile from the centre of the city, the figures

being, roughly, £7,000. £70,000. and £350,000 per mile

respectively. Britisli timidity in the matter of

making wide approach roads into and from their

towns compared very vuifavourably with Continental

))ractice. While w-e were content with roads of a

maximum w'idth of 120 ft., the Germans, for instance,

would boldly construct approach roads 300 ft, wide,

these roads being in effect practically long parkways
and used as open spaces and playgrounds. All this

was to the future advantage of the nation in the

increased healthiness of the children and young
people reared in these German towns.
Bound up with the problems of road surfaces and

design and direction was the quick transfer of

people from outlying districts to and from the central

and business portions of the city. After reviewing

the varied methods of conveyance, past and present,

for getting into the centre of the city, Mr. Brodie

expressed the opinion that with an increase in speed

the electric tramway would defy all competition. In

this connection he exliiliited a section of Elge-lane-

drive, a new type of approach road which is to be

constructed on the outskirts of the city, pointing

out that the tramway tracks W'ere to be laid in

grass, allowing of greater speed, smoothness, and
cheap construction. The greater width of the road

would permit of the tramways being fenced off, and
of a high speed being attained with perfect safety

to pedestrians and other ordinary users of the road-

way.
BRIDGING THE MERSEY.

Touching on the question of cross-river traffic. Mr.
Brodie expressed the hope that the city would not
be satisfied until a high-level bridge spanned the

Mersey.
Two methods were spoken of— the bridge, and

ai other tunnel, or series of tunnels. The gradient,-!

and length of ajjproach in each case would be very
similar, as the clearance at one quay level in the
c':i-e of the l)ridgo would be practically tlie same as
tlie depth below quay level in the case of the tunnel.
The difficulty with regard to the tunnel was that
the cost increased very much beyond any increase in

the diameter, and the iiroliability was that any tun-
nel provided would only carry two main lines of

traffic. To get more than two lines additional tun-
nels would be necessary. A bridge, on the other
band, could readily provide a carriageway of 60 ft.

width, plus footwalks, and would, in every respect,
excepting, perhaps, interference with the fairway of

the river, be better for the pm-poses of the popula-
tion on both sides of the river.

Dealing with the subject of nmnii-ipal housii g
srheme^, i\lr. Brodie remarked that in the times gone
l)y sniiUl areas were cleared and comparatively small
blocks of new property erected. In late years, how-
ever, there had been a tendency to deal with larger

areas. In many cases, as this would mean the re-

moval of property, some of which was still in good
order, the increased cost became a difficulty when
looked at from the purely housing point of view.
It would appear that there was room for a combina-
tion of rehousing, with a bold opening up of main
lines of communication through some of the poorer
and more congested districts, and if in this way
several interests—such as the rehousing and the con-
struction of new main lines of communication, in-

cluding tramways—could be combined, the town as

a whole would get some public benefit from the loss

on expenditure, which was apparently inseparable
from the carrying out of purely housing schemes.
The lecture was illustraied throughout by lantern

slides.

SHREWSBURY BOROUGH SURVEYORSHIP.

SELECTED CANDIDATES.

Some 250 applications were received by the Shrev>s-

bury Corporation for the position of borough sur-

veyor, vacant by the resignation of Mr. W. E.

Eddowes. The salary is £400 a year.

The Financial Committee, after reducing the

number to twenty-five, have further reduced them
to six. They are: Messrs. W. D. iHarding, borough
surveyor. Bury St. Edmunds; F. Wilkinson, deputy
borough engineer, Wimljledon ; W. Osborne Thorp,
surveyor and water engineer, Malvern ; A. W. Ward,
deputy borough engineer, Stockport; W. H. Waldew,
Cambridge: and T. E. Fellows, snrvevor, Willen-

hall.

The Finance Committee will in the meantime re-

duce this number to three, who will appear before

the next meeting of the town council for final

selection.

Motor-driven Water Vans.—The borough surveyor
of Margate would be glad to hear from surveyors

to any towns where petrol-motor or steam-driven
water vans are used.

Law of Private Street Works—It is surely a com-
mentary on our system of legislation relating to what
may be termed domestic matters that the owner of

house property (to say nothing of the occupiers of

his houses) has to thread his way through a maze of

statutes and decisions to ascertain his rights and his

liabilities in connection with questions which may
arise every day. Such, however, being the ease, text-

books dealing with what on the face of them might
be deemed to be simple matters have become an
actual necessity, although the owner of property is

lucky if the text-book suffices and he is not driven to

consult a specialist. The work before us* deals with
one of such subjects, private street works under the

Public Health Acts and the Private Street Works Act.

1882, but not with the Metropolitan Management
Acts : the statements in the text are supported by
decided cases, with references printed in the text

;

there is also a table of cases and an index, and it

should ijrove a useful hand-book. We find the
recent decisions included, " arid the work: seems to

have been <>arefnlly prepared.

—

The JSuiMer. -

•"Notes on the La-w of Private Street Worlss under the
Public Health Acts." By J. B. Eeignier Conder. a Solicitor
of the supreme Court. 3s. 6d. nett. London;: St. Bride's
Press, Limited, 24 Bride-lane, B.C.
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Institution of Water Engineers.

WINTER GENERAL MEETING IN LONDON,

The eighteenth winter general meeting of the Insti-

tution of Water Engineers was held on Saturday last

at Burlington House, W. Mr. C. Clemesha Smith

(Wakefield), the president, occupied tlie chair, and

there we;e presei.t the following members—namely,
Messrs. Arthur Andrew (Oldham), E. Askwith (Bishop

Auckland), Chas. J. Batley (Oldham), William F. Bird

(Midsomer Norton), I'rank H. Brunt (Rochdale), W'. T.

Burgess (.London), Frank Candy (Westminster), Samuel

C. Chapman ^Torquay), John Chisholm (Airdrie), A. H.

Cooper (Farnham), A. E. Cornewall-Walker (Reigate),

James Dewhirst (Chelmsford), Frei. J. Dixon (Ashton-

under-Lyne), R. Eimondson (Manchester), G. T.

Edwards (Leicester), Alfred L. Forster (Newcastle-on-

Tyne), Percy Griffith (Westminster, secretary), H. C.

Haad ^W'lncliester), R. Stevenson Hjnshaw (Portland^,

H. Ash.on Hill (South Staffs), F. Walter Hodson
(Loughborough), A. J. Howard (Eastbourne), J. A.

Hutchinson (Paignton), Alex. H. Jameson (London),

Walter G. Kent (London), Dawson Kitchingman
(Southampton), G. O. H. Klopp (London), H. Lapworth
OVe^tmins er), E. Anthony Lees (Birmingham), F.

MacCullough vBelfast), \Vm. Ma Ihews (Westminster),

Wm. Millhouse (Scarborough), T. Molyneux (Stock-

port), C. B. Newton (Hull), Alfred W. Oke (South-

ampton), C. W'. S. Oldham (Ipswich), W. G. Peirie

(Richmond, Surrey), J. S. Pickering (Cheltenham), A.

C. Potter (London), Henry Preston (Grantham), C. H.
Priestley (Cardiff), J. W. M. Richardson (Birkenhead),

R. B. Rigby (Bury), Cecil H. Roberts (Aberdeen), C.

Sainty (Windsor), E. S. Silcock (Westminster), Geo.

Smith (Nevvcastle-on-Tyne), Thos. R. Smith (Ketter-

ing), Henry E. Stilgoe (Birmingham), Wm. J. Tait

(Sudburv), Alfred Towler (Leeds), J. B. Vicker.s

(Paignton), Leslie C. Walker (Reading), W.
Whitakcr (Croydon), J. W. "Wilkinson (Hale), H. W.
Woodhall (Bournemouth), R. H. Wyrill (Swansea);

others included Messrs. C. W. R. Allen (East Finchley),

Alderman Blair (Birkenhead), H. G. Blakemorc
(London), F. PuUin Candy (Westminster). A. J. Clark
(Manchester), Ri>;hd. G. (5ove (Torquay), A. E. Drown
(London!, James Greaves (Oldham), C. G. Stewart

(London) and Dr. S. Wolff (Manchester).

The secretary read the minutes of tho last general

meeting, which were confirmed.

THE ACCOUNTS.

The President (Mr. C. Clemesha Smith) submitted,
for the approval of the meeting, the accounts, which,
he said, were bound up with the " Transactions " for

the year 1912. They Avould observe that there was,

on last year's working, a deficiency, but he was glad
to say that during the present year their finances had
been put on a surer basis, and the accounts for tho

present year would show a surplus.

The accounts were adopted.
On the notice of the president. Prof. Jameson an'l

Mr. F. H. Brunt were appointed scrutineers for the

purpose of the ballot for the election of the council.

The President, on behalf of the council, moved

;

" That Messrs. Wood, Drew & Co. be and are hereby
appointed auditors to the institution for the year, at

a fee of five guineas, and that Messrs. Sidney Richard
Lowcock and Herbert Lapworth, d.sc, be and are
hereby elected honorary auditors to the institution for

tho same period."
Mr. WooD.\Li. seconded the motion, and it wa^

carried.

NEW MBMBEBS.

The President announced that the following can-
didates had been elected by the council since the last

general meeting of the institution ;
—

As Members—Messrs. H. J. Atkinson, T. A. M.
Brownlie, W. M. Cross, H. N. Giles, L. P. Marshall
and F. W. S. Stanton.

As Associate-members—Messrs. P. C. Beeston, C. B.
Ede, D. H. Thomson, D. C. Watson and G. Whitaker.

Transferred from class of Associate-member to

Member—Messrs. C. Clegg, H. Robinson (Consett) and
W. Wells.

election or council.

The ballot for the election of president and council
resulted as follows: —
President—Mr. Thomas Molyneux (Stockport).

Vice-presidents—Messrs. F. W. McCuUough (Belfast)

and A. B. E. Blackburn (Sunderland).

Ordinary Members of Council—Messrs. S. C. Chap-
man (Torquay), F. J. Dixon (Ashton-under-Lyne), F.

W. Davies (Nottingham), W. Matthews (Westminster),

H. Preston '(Grantham), C. H. Priestley (Cardiff), H.
\v. Woodall (Bournemouth), R. H. Wyrill (Swansea),

E. J. Silcock (Leeds and Westminster), C. B. Newton
(Hull).

The President-elect thanked the members for the

liigh honour they had conferred on him, and said he

was pleased to invite the institution to hold its annual

meetir.g in S,ockport. They would have some new
works to show the members in that borough, including

a fine reservoir and some reinforced concrete. They
hoped they would be able to make the meeting not

only enjoyable, but instructive.

A vote of thanks was passed to the scrutineers on

the motion of the president, and the following paper

was then submitted for discussion.

COMPULSORY RETURNS BY WATER UNDER-
TAKINGS.

By John Chisholm,
Engineer and Manager, Airdrie, Coatbridge and District

waterworks.

The legal obligation to keep and supply statistics

relative to public undertakings is not by any means
a novelty, lor it is already applied to all electricity

undertakings. The form prescribed by the Board of

Trade (which applies both to England and Scotland)
requires not only financial returns, but also statistics

as to the number of units generated, sold, &c. All

authorised gas undertakings in the United Kingdom,
whether controlled by companies or local authorities,

are required to make annual returns as to the details

of thCir working, and to make up their accounts in

the form prescribed by the Gasworks Clauses Act, 1871,

which also applies both to Scotland and England.
Tramways afford another example of compulsory
statistics. Regulations have been made by the Board
of Trade which apply to all electrical tramway under-
takings in the United Kingdom, requiring them to

furnish monthly returns, on prescribed forms, of

general and electrical accidents. At the end of the

financial year a statement showing the revenue and
expenditure of the concern must also be furni.shed,

and certain technical records have also to be kept and
sent when required. Educational, harbour, police and
railway authorities are also required by law to keep
and transmit complete statistical records to the proper
Government departments, and similar returns are re-

quired in connection with agriculture, fisheries, and
mines and minerals privately owned.
In all these cases the advantage of, and even the

necessity for, such statistics being compulsory and of

universal application is not open to doubt or objection
from anyone, and the reasons which justify them in

the cases referred to are surely not less important in

regard to the national water supply. . . .

With the exception of the annual statements of ac-

counts, water authorities are not at present under any
statutory obligation to ke?p records of their working,
and it is indeed surprising to find that so very little

has been done towards securing the general return of

statistics relative to water undertakings. In several

instances recently where the author has been invited

to advise water authorities, he has found that no com-
plete statistics of this character were available. The
important point seems to the author to be the creation

of a uniform system of keeping records relative to the

water supply, and the working costs of the various
water undertakings in this country. In some eases,

no doubt, water engineers do prepare annual reports

on their undertakings, while others submit to their

boards monthly or fortnightly statements relative to

the work. Others, again, keep such records for their

own personal use, and do not submit them to the

water authority unless required for a particular pur-

pose. Such being the position of matters with the

larger undertakings, it may be assumed that the

statistical information of the smaller works is oven
more meagre and unsatisfactory.

Under such circumstances it is not to be wondered
at that it is rarelv the case for any waterworks to be

provided with facilities for taking measurements either

of the supply available or of that utilised, and so long

as a sufficient supply exists, no attempt is made to

take any regular records. Then, when a shortage of

supply becomes imminent, the ennineer-in-charge or
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!i consulting engineer is called upon to advise, and has
to rely upon ra.nfall measurements, often obtained at

sites outside the catchment area in question ; stream
gaiigings are rarely available, and local records, it'

kept at all, are of little assistance in arriving at the
actual supply to be reckoned upon. The population
(unless the boundaries of the area of supply are coter-

minous with the town or parish) can only be approxi-
mately ascertained, and even the consumption per

head has to be roughly estimated from measurements
taken at uncertain and often irregular intervals by the

foreman in charge. The flow of water through filters

is often regulated by hand, and no records kept of the

varying speeds. With such imperfect information
engineers cannot possibly give reliable advice, and it

is not surprising that under such circumstances their

opinions sometimes differ, and keen controversy

arises.

In urging the necessity for compelling water autho-

rities to keep complete records, it may reasonably be

asked that the nature of the returns should be stated.

The author, therefore, will call attention to a few

of the principal items which .should be furnished

annually.
POPULATION.

It is very important to have an accurate estimate,

not only of the population of the catchment area, but

of the inhabitants supplied with water, ^yhen the

area is coterminous with the boundaries of a city,

county, town, district or parish the census returns can

he accepted for the total population, except in the

cases of holiday resorts, where it fluctuates consider-

ably. The population actually supplied can be ascer-

tained by multiplying the total number of services

by either 4| or 5 as the average number of persons

in each house. When the populat.on supplied is

actually less than the estimate, the consumption per

head per day consequently appears to be less than

it is, and vice veisd ; thus, on a shortage of water occur-

ring, tlie water authority may be advised to proceed

with a needless extension of the works, whereas, if

the waste has been revealed and reduced, the outlay

on extens^ns would have been unnecessary, at least

for some time. Under this head it is worth notirg

that, in terms of the Census Act of 1910, the Registrar-

General is empowered to furnish abstracts of statis-

tical information derivable from the census reports to

any local authority or person requiring and willing

to pay for the same.
RAINFALL.

The central authority charged with the collection

and tabulation of statist. cs should be empowered to

fix the number and position of rain gauges within the

catchment area of each water authority, having regard

not only to local but also national requirements. It

is only since the year 1860 that regular rainfall returns

have been collected and publshed; consequently some
very wild estiina.es have s;mst mes been made as

to the quantity of water available in different water-

sheds, and in many of the earlier Parliamentary con-

tests the quantity of compensation water was fixed

at such a high figure that much useless expenditure

has been imposed on the towns in question. Such
results would have been avo-de;l had correct informa-

tion as to rainfall or " run-off " been available. It

is amazing how many water authorities are even now
without the means of keeping an accurate record of

the rainfall within their catchment areas.

SIHEA31S.

In a similar manner the central authority should

fix the number and position of gauges in the streams.

These records would be of even more value than the

rainfall statistics, as they would directly indicate the

run-oft from each watershed.

RESEEVOIRS.

Constant records should be kept of the quantity of

water in store at regular intervals. It is very im-

portant that, whenever the amount in store falls so

low that proper sedimentation cannot be secured,

special means should be adopted to purity such im-

perfectly stored water, either by increased attention

to filtration or by chemical treatment. The beneficial

results of storing water for a certain number of days

have been very clearly demonstrated by the research

work of Dr. Houston and others.

FILTERS.

In Dr. R. C. Reece's exhaustive report to the Local

Government Board on the epidemic of enteric fever

in the city of Lincoln, lSOl-1905, he states that—
'

' No systematic or written records have been kept at

the Lincoln waterworks as to the number of gallons of

water entering the waterworks from the various sources
of supply, nor of the number of gallons of water
pumped to the town, nor the date on which filter beds
iiave been put out of action for cleansing purposi!s.

The waterworks have no automatic mechanism for

recording the amount of water entering the water-
works or passing through individual filter beds, I'or

any means of controlling the rate of filtration except
bythe closing nr opening of sluicevalves by workmen,"
and lie adds: " I found it impossible to obtain, with
any approach to accuracy, information on the above
points owing to the absence of any written records.'

As a result of the doctor's valuable recommendations
the Lincoln Corporation soon afterwards fitted up
suitable appliances lor the purposes mentioned.
Records should be kept of the working of all sand
and mechanical filters and the appliances des.gned
so that the speed should not exceed a certain flow,

to be fixed as the result of careful bacterical examina-
tion of the particular vv'ater at different periods.

DISIEIBUTION.

The water leaving each service reservoir should
always be measured before it reaches the consumers.
In this manner the amount consumed per head can
be accurately obtained, provided the population is

correctly estimated. When the area of supply has
been divided into suitaole districts, with a waste-

detecting meter to control each section, and stringent

by-laws as to the construction and maintenar.ee of

water fittings enforced (involving, of course, a regular

house-to-house inspection), an immense amount of

water may be saved at relatively small cost. A
thorough inspection, regularly undertaken, of pipes

and water fittings in all houses and other premises

may involve an increase in the staff of inspectors, but

in many cases it has been found, apart from the sub-

stantial saving of water, that the increased revenue
resulting from the discovery of chargeable items has
more than repaid the additional expenditure incurred.

It must also be noted that when undue waste of water

exists, the delivery to the higher parts of the districts

may be intermittent, and it has Lean found, in many
instances, mo.e economical to prevent waste than to

incur the cost of laying la gir mans. Another in-

teresting question, which ought to be more ofte., con-

s.deied, is as to the time when the supply to large

consumers— e. J., puulic works- can test be gi.en so

as to equalise the demand as far as passible. In this

connection the author recently advised his board to

give a reduced rate to laigs consumers who would
undertake to draw the.r supplies whea the mains were

otherwise not much used, i^nally, the cent.al autho

rity should be empowered to see that the amount of

water delivered in each d str,ct should not exceed

a certain quantity to be fixed after the local conditions

are considered in each case.

FINANCE.

The financial statements should be prepared on a

prescribed basis from which an analytical working

statement could be constructed, giving the propor-

tionate cost of the d.flerent items of expenditu.e per

100,000 gallons of water sold, and the income derived

from the various classes of houses or some other con-

ve.ient unit of calculation..

The published s:atistics should also include the

different rates chargeable and actually charged. This

information would tend to bring about a much-needed

uniformity in the rates of special charges for water

supplies. There are very few, if any, districts with

the same scale of rates, and it would be a diflBcult

matter to explain the basis upon which some charges

have been fixed.

The headings for the statement of working charges

might include the annual amounts paid for:—
(1) Interest on capital.

(2i Sink.ng fund instalments.

(3) Mortgages and loans.

<4) Rents and taxes.

(5) Maintenance of works, sub-divided into (a)

gathering ground, (t) reservoirs, (c) filters, (d) pump-
Ins;, (f) renewal and repairs of pipes, (f) general in-

spection and (.7) law charges.

(6) Salaries. ,^i^,

(7) Total wages, and ''

(3) Miscellaneous.

The author trusts he has sufficiently explained the

necessity for making the keeping of statistical records

of water undertakings compulsory, but to those among
us who are directly concerned with particular under-

takings such statistics would be of the greatest value,

as enabling us to compare one year with another, and

thereby ascertain at a glance the points where inv
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provements might be effected. Conipariscn with re-

turns from other similar undertakings would accom-

plish the same end even more effectively, and aft<3r

a period of years such records, particularly of our

larger concerns, if -collected and scientifically tabu-

lated by a central authority, would afford most valu-

able information, and inevitably lead to the develop-

ment and control, on broader lines, of the entire water

supply of the nation. The author therefore considers

that water engineers should be the first to advocate

the introduction of legislation to make the keeping

of records on a common basis compulsory upon all

water undertaking.-.

DISCUSSION OF MR. CHISHOLM'S PAPER.

The President (Mr. C. Cleuiesha Smith) said he did

not propose to deal with the paper in detail, as no

doubt there were many present who desired to take

up the various nuitters referred tu by the author. He
Would, however, like to say that he was in entire

accord with the author as to the necessity of keeping

statistical records; indeed,- -this was an extremely

important part of a water engineer's duties, and unless

it was efficiently performed, the engineer could not

be in a position to give sound advice to his authority

or company. He believed that there were few engi-

neers who were- not fidly alive to these facts, and that

Mn most undertakings complete records, were being

"kept. The question of compulsory statistical returns

"formed part- of the larger question of the control of

the water supplies of the country, and was the founda-

tion upon which efficient control must rest. The in-

stiYution had for a long time past been alive to the

importance of the matter under discussion. At the

general meeting in December, 1900, a report dealing

"with some of the most apparent, defects of the system

of water supply was presented by the Water Boards

Committee, and paragraph 7 of that report was as

follows: "The collection and publication of official

returns relating to existing undertakings is nuioh to

be desired. In this respect this country is far behind

others. It is obviously impossible to secure complet'?

and reliable returns of the whole of the waterworks
undertakings in the comitry imless such returns, are

required compulsorily. Until, however, such ofiicial

returns are forthcoming, we think that the association

. itself might well make some attempt to collect such

data," At the same meeting it was resolved: "That
the association should endeavour to organise the

'

's'ystefnatic collection of data," A form, designed for

this purpose, was drafted and circulated auiong the

members, and subsequently among the water under-

takings throughout the country, the work being taken
up by Messrs. Hazell, Watson & Viney in connection

with their Waterworks Directory, the scope and value

of which was thereby greatly increased. Valuable as

this directory was, it was obvious that compulsory
returns collected and collated by a committee of ex-

perts on a uniform and comparable basis must neces-

sarily be more valuable than a series of voluntary
returns varying in form and detail. The report of the

.Water Areas and Statistics Committee of the institu-

tion, dated November, 1911, under the heading
"Future Water Legislation," dealt at some length
with the question of the "Organisation of Local and
Central Control," and stated, inter alia: "As the in-

formation relative to the national water resources
would be of a highly technical nature, it is our opinion
that the collection and collation of the returns should
be placed in the hands of experts." He did not intend
to read the whole of the reports above referred to, but

. .he advised all interested in this question to go through
them. He merely referred to them now to show that
the institution had not lo,st sight of the important
subject under discussion. He considered it was im-
perattva that the water supply of this country should
be inore closely organised. As long as the various
water undertakings remained more or less isolated
units, drawing water from sources widely apart and
greatly in excess of requirements, each might be a

law unto itself without harm to others : but the grow-
ing needs of the country had to be met from inelastic
resources. The expansion of our population renders
cities, villages and rural areas more and more de-
pendent on one another, and often created a conflio-
tion of interests regarding the allocation of supplies.
It was therefore important, in future, to avoid the many

.
difficulties which had been - created bv haphazard
methods in the past. That is only possible by the
better organisation of our resources, and, as he pre-
viously stated, the only reliable basis on which
efficient organisation could rest was to be supplied bv
accurate and uniform statistical returns.
Mr. E. Antony Lebs (Birmingham) said that Mr.

Chishohu had expressed what was already in most

of their minds as to the importance of the subject,

but it was well that the matter should be brougiit

before them from time to time. Speaking generally,

he thought they would all agree with what the author

had in his mind when he wrote the paper, although

doubtless there were points of detail to which they

would take exception. On the whole he (Mr. Leesi

rather doubted whetlrer the case was quite so bad

as the au:hor stated. For instance. Mr. Chishohn

said that " in some cases water engineers do pre-

pare annual reports." He (the speaker) thought it

would be more correct if Mr, Chisholm had said.

" in some cases water engineers do not," Un-
doubtedly the generality of engineers did prepare

sufficient statistics;' the point they had to ' aim at

was that they should be kept in such a way as to

be comparable for all useful purposes. It was no

use their thinking that they would tn-er Ije able t^'

keep their returns in the same way. The circum-

stances of various undertakings differed so widely

that any uniformity would be absolutely impossible.

On that point Mr. Chisholm, apparently in the print,

although he had seen fit to make an alteration

since, indicated uniformity of rates for charge for

water supplies. He had now very wisely made it

read :
" Special charges for water supplies." It was

manifestly impossible that there could be uniformity

of charge. Each charge must bear some kind of

proportion to costs and expense, and in view of the

infinite diversity of capital cost and administrative

cost, any uniformity of charge was out of the ques-

tion. If iiMr. Chisholm meant, as he apparently did.

that there should be a uniform iirinciple of charge

—

that certain special users should be charged in a

given proportion to the standard charge—:then

probably most of them would agree with' him.
Although a general subject like that hardly called

for discussion on details, yet there were one or two
details which had a very important bearing upon
the matter. There was, for instance, the question

of population. Of course, the reason they wanted
population was to find out the distribution per head
per day. With large authorities, at any rate, it wa.-^

misleading to divide their total water distributed

over a period with the population as they conceived
it to be, either at the beginning or at the end of

the period. They had so many thousand million

gallons distributed in the twelve months. If they
took the population according to their best estimate
at the beginning of the period, or at the end of the
period, thej- were wrong. As they wanted an aver-

age they ought to arrive at an average of the popu-
lation for the year. He had adopted the following

method : He took the number of houses at the

beginning of the year in supply, and the houses in

supply at the end of the year. Taking the average
he multiplied it by the unit as was found from the
experience of the district to apply to the average
population in each house, and he took that as the

average population supplied during the year and
divided it into the total quantity of water distributed.

He considered that that gave one a reasonably safe

average population supplied during the year, and
one could keep it sufficiently for showing the pro-

gression from year to year, and also for comparison
with other towns as to the consumption per head
per day. Then as to the rainfall, it was not suffi-

cient to establish so many gauges at the shed and
then add the records of those gauges together and
divide them by the num'ber of gauges. That by no
means gave the average fall for the shed. If the
areas of the highest falls, and of the lowest falls,

and of the various falls recorded were equal, then
they would have a true average ; but they all knew
that the highest falls were very restricted in area,

and were determined according to the configuration
of the shed or the area covered by each rain gauge,
and it was consequently necessary to get at the true

relation of the rainfall to have some means of de-

termining the area to which each rain gattge applied.

Mr. S. C. Chapm.^n (Torquay) said he saw a diffi-

culty in regard to making any return of the popula-
tion from a health resort. To take Torquay, it

would be very difficult for them to make any annual
return as to population. They had their normal
resident poptdation, but between January and Easter
they had their winter season, and from July to the

end of September they had their summer season,
when the town was full to overflowing, and it was
impossible for them to make any return as to the
average population taken over the whole year. They
knew the normal pD^ftilRtion, and they knew the
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<lfnsity of the popuUitiou, l)ut for the suuuuer ^;ea^^on

it would be impossible to umke any return what-

ever. Taking the normal population, they were

divided into two areas, and he found that in the

Newton Abbot area the average was 4-3 per house,

and in the Torquay area 4-6 per house. He took it

that the figures given by the author of 4* to 5 per

house would apply to those towns where there wa^
a large working-cla.-<g population. In the cnse of a

residential town, however, the figure would lie far

too high, except during the season. As to the ques-

tion of the returns of rainfall, streams, &c., he

thought that was a very important point and should

be made compulsory. The reasons were, he thought,

very simple. They as water authorities had to

keep their eyes wide open for extensions, and they

all knew that when they applied to Parliament for

jjowers there were alj soris of oppositions put up
against them, fiom landowners, fishery boards, mill

owners, and others, each of whom wanted compen-
sation in some form or another. Often and often

undertakings had had saddled upon them obligations

with regard to compensation which they ought never

to have borne. He felt sure that the keeping of'

very careful statistics by some central authority

would be a relief to the water' undertakings, and
would secure them a fairer and more even treatment.

Mr. H. W. WooDHALL (Bournemouth) expressed his

appreciation of what had fallen from the last speaker.
and said that, personally, he was much opposed, under
ordinary circumstances, to any more conipidsory re-

turns than they could avoid, but he thought the author
had given them valuable roa?ons for considering the

question most carefully. He took it that the author
had in his mind the question of principle and I'ot of

detail, and the principle was whether there should be
compulsory returns or not. On questions of detail

they could all talk for a long time, but he took it :hat

was not what was wanted. It appeared .to him that

Mr. Chapman had referred to the crux of the whole
thing. When a water company went to Parliament
they had many resiionsibilities placed on them to

maintain a supply of water, which was one of the
most important functions any company could under-
take; and yet they were treated, by a large proportion
of the people, ;is if they were no better than thieves

and robbers. The idea seemed to be that they were
out to get something for tliemselves as opposed to the
interests of the imblic. At an.v rate, that was the way
in which they were treated. - It seemed to him if there

were some public authority who had under their control

not only the water companies, but the landowners and
niillowners, and everyone who had got water rights,

then, as Mr, Chapman said, they would be treated
nuich better tlian git the .present day.

Mr. C. H. RoEEETS (Southampton) said the question
of compulsory . returns was a somewhat complicated
one. A case for compulsory returns on many subjects

had been made out more than once—such, for in-

stance, as the gauging of streams and other similar
matters. With regard to other matters, he thought it

was almost a subject for debate. Mr. Chapman had
mentioned the question of population, and how returns
which might be furnished by different authorities,

might be very misleading. He might refer to another
case—that of Southampton. The Southampton Cor-
poration supplied the borough, and a company sup-

plied the bulk of the suburbs. The town proper was
the trading centre,, of course, and was flooded with
people in the daytime, but at the end of the day these
people went back to their homes in the suburbs, and
they took their water supply from the company which
supplied in the suburbs. The population of tlie town
of Southampton was a comparatively small one, and
might be looked upon as a population of caretakers,

and any return of the population of the borough would
not take any account of the enormous influx of people
from the suburbs. As was well known, the question
of statistics had been very laudably taken up in a

voluntary way by Messrs. Wood, Drew & Co., who
published the statistics of the larger water authorities,

giving the total consumption of water, and he thought
they tried to differentiate between the unmeasured
water and the measured water. He did not think they
could go much further. It was within the experience
of everyone that most waterworks had a different way
of serving out its water to its various consumers. For
instance, the domestic consumer was almost always
in Britain supplied on the rateable value, and often a

great many trade users were supplied on a rateable
basis, while in other parts the same trades were sup-

plied by meter. So that even if one attempted to deal

with what Mr. Anthony Lees referred to so forcibly,

:ind attempted to separate the two forms of consumii-

tion—domestic and trade—it would be impossible to

j;et a comparative basis. In Aberdeen they had got

a method of lumping in with the unmeasured con-

sumption a good deal of trade consumption for wliich

tiiey charged on the rateable value. Mention had
been made of the compulsory returns now required

from gas and electric undertakings, but he woukl
Iioint out that ihe<5€ undertakings were OTl an entirely

liifferent footing from water undertakings. Every
ounce of the commodities tlie.y manufactured was sold

liy measure, and neither gas nor electricity under-

takings would think of charging on a rateable basis.

.\n interesting point in the paper was where the

author informed them that he had advised his

l)oard to give a reduction to large consumers when
th.ey undertook to draw their supplies when the mains
were not otherwise u.sed. That raised an interesting

point, because one often found in a' waterworks, par-

ticularly in the summer time,- there was a tendency
for liig consumers to come on at what he might call

tlie time of the peak load, and that was not advan-
tageous. If water -authorities could arrange to make
a diflerential charge, provided thatthe consumer kept
off tiie peak load, in some case? he thought it would
be an advantage.
Mr. G. H. Priestley .Cardiff) said the institution

liad ah'eady spent a lot of time in connection with this

subject, and he believed some good result had been
obtained. Personally, he believed that, in certain

instances. Government returns, or returns which they
might supply the Government, would he an advantage
generally, although there v/ere certain details as to

the returns referred to in the paper which he did not

agree with. He would emphasise most strongly what
Mr. Anthony Lees said with regard to uniformity in

regard to rates for water supplies. In a rather large

town close to his own they charged as low as Id, per

1,000 gallons for water for trade purposes, and, he

believed, made a profit on it; whereas, in Cardiff the

lowest scale, which was similar to the scale of many
large towns, was 6d. per 1,000 gallons, while the actual

cost of the water was over 8d. per 1,000 gallons. This

showed that such a thing as uniformity of rates and
charges was not possible,

Mr. W. T. Burgess (London) said that, after all, the

fundalmental record of any water engineer might he con-

sidered one that had reference to rainfall. When one
wanted to look at any district to find out what the

rainfall was, they might take out ten or fifteen

volumes aiid select certain points on the map which
they thought would fit in with 'what they wanted, and
after going through part of the volumes they dis-

covered that a certain observer had died and the

records ceased. Therefore he tlrought it was necessary

that records should be taken at ijermanent stations,

and this could be done at the pumping and other
.

stations of the water anthorities, and then they would
get something permanent in books like the British

Kainfall Records. While it was true that in those

records they would find information from many water
authorities, there were many who were- conspicuous
by their absence, and,he'took that opportunity of asking
water engineers to furnish such records.

Mr. John Chisholii (Airdrie), .in replyrog, .said Ire

prepared the paper when he found out that, .particu-

larly in small water undertakings, no attempt was
made at keeping any records. He made inquiries in

a general way as to what was done with the larger

undertakings all over the country, and he attempted
to make a tabulated staternent, but it was so difiicidt

that he did not put it in the paper. Many of them
had prepared very elaborate returns and infornuition.

The importance of keeping statistics was that the-

longer the period over which they were kept the more
value was the information to everybody. He thought
that officials should submit the returns they made to

their boards, and they should, if possible, be tabulated
in some form and sent to the water authority each
year, so that members of different water authorities

could compare the figures. If that could be done it

would be of great service. Mr. Lees spoke about the

uniformity of rates. Of course, it was absolutely im-
possible to make a uniform charge for meter supplies

all over the country, as the circumstances varied so

considerably, but there should be some comparison
between the meter charges and the domestic charges

in relation to some of the special charges. He did not
attempt to go into details, because he hoped that

it would come to be that statistics would be kept by
some central authority; so he took it that details

would be .settled by experts after due consideration of

the different circumstances in each case.

(To ha continued.)
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Offioe Oonversations.
MORE OR LESS IMAGINARY.

lContributed.2

XXVII.—Calling in a Consultant.

You've deeded t-o er.gage the services of a consult-

ing er.g.neer, xvir. Jones .- W'hat are my objections ?

Oh, maay—so many that I'd need a day to catalogue
theui, and the details 'd occupy a couple of weelcs in

the teilmg. Do 1 object to consulting engineers r

Not in the least. What I object to is the man sailing

under false colours as a consultant, when really he's

a ci.il engineer. No difference:- I beg to d.ffer on
that, Jlr. Joi.es. Take the med cal profess.on. There
aie plenty of consultants in that, and they don't work
as ordinary practitioners with a family connection.
A consultant is a consultant, and when you've huKg
your tongue out, and had your pulse felt, and a ther-

uijnieter shoved in your cheek, and a stethoscope
applied to your bosom, he says " Two guineas " (or

ten or twenty, according to the price of his motor car),
" please," and you're promptly conducted to the door-
step by the boy in buttons. That's a consultant if

you hke. But the fellow who trots out habitually at
three or so in the morning with a black bag, and
bangs at a front door to the intense interest of a
resident female population, or who (lowest depth) is

"on the panel," is not a consultant, and what's more
he daren't say he i=.

A consultant in the engineering profession should
be the same. He should merely give his advice, take
his fee, and there end the matter. That's what he
does do ? Oh, no, Mr. Jones, that's what he practi-
cally never does. There wouldn't be enovigh of such
soft jobs to go round one per cent of the profession.
Under the guise of a consultant he takes on a whole
scheme, with the exception of the contractor's part.
What harm if he does .' None at all, only let liiin

come out in the open and do it. Let him trade under
the legitimate name of hi> calling. Seems quite a
personal matter with me? Yes; to put it vulgarly,
I've had some. You weren't on the council when the
new sewage works were contemplated, or you'd hold
a different view of the matter. What's wrong with
the works ? Not very much, I confess. I don't go
so far as to say that consulting engineers don't know
their work. Take 'em all round, they're a clever set
of fellows, although even then no one man is capable
of executing satisfactorily eveiy kind of scheme.
There're firms, you know, who take on all that offers

itself^lectricity, gas, water supply, refuse destruc-
tion, sewerage, sewage disposal, tramways—anything
and everything. Still, that's beside the question.
Let's come back to our particular scheme of sewage
disposal. As chairman of the Sauitary Committee,
it's as well that you should know exactly how things
were done.

It may surprise you to hear that I prepared tlie

first scheme, the cost of which was to be, in round
figures, £8,(J00. You know the amount of preliminary
work in such a scheme. The le.els alone are no
small item, especally in such a town as ours, where
about fifteen independent outfalls, discharging at all

manner of unexpected places, and, incidentally,
creatir.g about fifteen distinct stink nuisances. Tlie
picking up, relaying, extens.on and so forth of the
existing sewers and their convergence at the new out-
fall formed part of the scheme, and the part which
really caused me the greatest amount of anxiety, and
formed a fair proportion of the work. Things went
along swimmingly until an election came on, and one
of the newly elected turned out to be a man who had
a friend who knew someone whose uncle used to vend
tobacco by retail to a yourg fellow whose father was
head clerk to a so-called consulting engineer. I won't
say that's the exact chain of relationship, but it's

near e.-.ough for our purpose. This councillor instantly
—I think he must have had a bit on—found fault with
the arrangement. He'd nothing to say against the
scheme, he carefully explained : and seeing that he
kne.v as much about sewage disposal as liis simian
ancestor did about the integral calculus, the remark
struck me as a bit of cool impudence. What he ob-
jected to was the prirc:ple. The surveyor had quite
enough on his shoulders already—thoughtful of him.
wasn't it ?—and he would move that a consulting

engineer be called in. That was enough. How y

W ny, tnere's always a section on a coimcil that's
" ag.n tne sur\eyor," and one by one even my friends

got converted, and a consultant was called in.

Oh, yes, he was a good man—one of the be.5t in

se.\ age disposal schemes—and a couple of interviews

aaw nim appointed at tne usual percentage fees. The
coanc.l insu'ucted me to give him every assistance,

and—weil, I was some years youiiger then, and I re-

lied upon their promise to meet me on the matter.

I gave every assistance, including all my survey and
ie\el notes, my calculations, my map oi the sewerage
system i^prepaied only alter weeks oi anxious work),
and—peiuaps you'll scarcely creait it—tne drawmg.s
of my scneme. He must have recognised quiciily that

my scheme was a sound one, lor he practically adopted
it. And now comes the humour ol tlie situation. He
prepared an est.mate lor £6,0oU (in round tigures), or

some .£2,L(0J below mine, and the scheme was ulti-

mately carried out for the sum of something consider-

ably over £9,00i.t. His fees were, of course, on the

Xb.OvO figure ? No, certainly not. What he had was
nve per cent on the total sum. But don't mistake
me, ilr. Jones, I'm not insinuating anything of that
sort. He was quite an honouraole man, but he'd
made a mistake—in his anxiety, I take it, to warrant
h.s appointment over me—and that was all. Did the

council recompense me .' Not a farthing. I had a

vote of thanks from them, that was all. The consult-

ing engineer ? No, they don't go so far as to pay the

surveyor for his assistance. That's all in their day'.s

work.

Badly treated? Yes, I suppose I was; but one
gets used to that in official life. The galling part ol

it was that the scheme now installed is mine, except

for a few superfluous, and for the great part useless,

appurtenances. I got neither credit nor cash. You
will understand now that I don't favour the calling

in of another consultant. I'm quite capable of doing
the work, and I'm willing to do it (on a considera-
tion); but if you must call an outsider in, do please

see that he calls himself a civil engineer. A small
matter ? To you, possibly so. To nie it's a big one,

and I feel very strongly upon it. That ? (Jh, that'.-

a list of the members of the society to which I belong.

Good list of names, isn't it r Eh f Consulting engi-

neers ? Yes, there are some in our ranks. Mistake ?

Well, I suppose it is. To tell the truth I've scarcely
thought over the matter, but now I do think, it is u
mistaiie. I can call to mind many queer things that
haven't struck me before.

Touting •• Yes, a little of that perhaps. One man
I have particularly in my mind who's inde-
fatigable at it. Never loses an opportunity—abso-
lutely unblushing. He's like Mr. Barlow in the
"Comic Sandford and Merton "—plasters his cards
everywhere. Yes, it is a mistake, although I must
say that with this one except .on I've found them
respect professional traditions. Of course, they're
always out for business, and membership of such a

society affords an easy means of introduction to

municipal engineers, but so long as they reiraiu
from actual touting I don't think we can complain
much. They're uselul men to have, men of pretty
extensive knowledge, and workers to quite an extra-
ordinary degree. They prepare exceUent papers, and
they've the courage of their convictions. Too, they
can express their opinions freely, which is more than
the municipal engineer dare do when the Press is in
the room. Why, I know a chief who threatened to

give his assistant the sack if he read a certain paper
he had prepared for presentation to our society, and
it had to be withdrawn at the eleventh hour. A con-
sulting engineer need never fear that kind of thing.

Well, you'll do what you can, Mr. Jones, and oh,
just a word. I've forgotten one very important
point. Harking back to our sewage scheme. On
completion this was turned over to me to work, and
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being, as I have said, practically my own, I was
enabled to work it to its best advantage. It has

never failed us yet, and the consulting engineer has

been praised more than once for it !
Now, let us

suppose that the scheme had prove<l a failure. What
then ? Why, the blame would have been laid upon
my shoulders. You don't see it ? Oh, but it would.

It was in my charge, and the reason of failure would

have been my inability to work it. The consultant

would have had to stick to his guns, and would^ of

course, have laid the failure at my door. You see

what it means, Mr. Jones, don't you ? Whichever
way things go the consultant is safe. The praise is

all his, the blame is the portion of the surveyor. It

will be the same with the proposed refuse destructor.

Leave it to me, and I'll bear willingly any blame for

failure. But I won't willingly bear blame for another

man's faults. Call in a consulting engineer by all

means—to advise. But for heaven's sake leave the

active work in my hands. And if you won't—well,

call in a firm of refuse destructor people and save the

a per cent. You'll do what you can ? Eight ! Good-
bye. Come in. Miss Bruce. Just write to all the

manufacturers of refuse destructors, will you, and get

particulars of their plant. Am I to carry out the

scheme ? Well, I don't know yet. Miss Bruce, but I

live in hopes, and it's as w^ell to be prepared!

TARM AC. LIM ITED.

LARGE EXTENSIONS OF WORKS.

Tarmac, Limited, Ettingshall, Wolverhampton, liave

just completed the reconstruction of their capital

arrangements, and decided upon a large and important

extension of their general operations. The capital

reorganisation provided for an issue of further share

capital, and this further capital is to be employed in

large extensions to the company's w-orks both at

Ettingshall, near Wolverhampton, and at Denby, near

Derby, and, in addition, arrangements have been com-
pleted with the North-Eastern Steel Company, Limited,

at Middlesbrough, for the purchase and use of their

slag for the manufacture of Tarmac. Most careful

tests have been made v.-ith the slag which is produced
by the North Eastern Steel Company, Limited, and it

has been found that it is eminently suitable for the

manufacture of Tarmac.
The company are erecting very large works at

Middlesbrough," the size of the works being, approxi-

mately, the same as that of the company's works at

Ettingshall, near Wolverhampton, and it is hoped that

these works will be complete about the middle or end
of May next, when the company will, we are informed,

be in a position to deliver Tarmac in the North of

England in large quantities at competitive prices.

The extensions both at Ettingshall and Denby pro-

s'ide for increasing the capacity of the present works
at both places by no less than 50 per cent on pre-

sent output. It is a matter of common knowledge that

the demand for Tarmac for some considerable tim"

has very largely exceeded the supply, and some in-

convenience is believed to have been caused by an-

avoidable delays in delivery. It is hoped that when
the extensions to existing works are complete the

company wall be in a position to deal with customers'

requirements as and when they arise, and, in addition,

of course, the large works which they are erecting at

Middlesbrough will place them in a very powerful
position to undertake large contracts in the North of

England.
As already stated, it is hoped to have the works

at Middlesbrough ready by the middle or end of ilay
next, but the extensions to the Ettingshall and Denby
works will be completed much earlier, and it is con-

sidered certain that they will be completed before the

date of commencement of the new municipal iinancial

vear.

Public Health Law.—This concise little work* has

been prepared mainly for the use of all concerned in

local government work v.-ho may find the larger

books too elaborate. In twenty chapters it covers

the ground sufficiently for its purpose, includintc

such matters as highways, but omitting rating, elec-

tions, &c. For students it should be of a.^si stance

in preparing for examinations in Public Health Law,
while the practitioner will find its arrangements well

suited for easy reference.

—

The Law Timn.

*A Manual for Municipal and County Engineers and Sur-
veyors, Town Clerka. Clerks to District Councils, and other
officers and members of local authorities. By S. G. Turner,
of the Middle Temple. Barrister-at-Ijaw, a.m.i.c.e., &c.

London : St. Bride's Press, Limited. Price lOs. 6d.

CORRESPONDENCE.
For every ill ieneath the tun
There is some remedy or novie;

If there he one, resolve to find it

:

If not, submit, and never mind it.

—Anon., circa 1843.

MUTUAL DEFENCE.

Til Iht Editor of The Stjbvevor.

Sir,— It was a matter of surprise and concern to

me to hear, at the Eastern District meeting of the

Institution of Munic.pal and County Engineers on

Saturday last, what a comparatively meagre response

had been made to the appeal for the formation of a

Mutual Defence Fund recently sent ovit by Mr. Thomas
and Mr. W. H. Prescott.

The latter, in his admirable paper read at the meet-

ir.g, showed that, apart from the Eastern District itself,

the response had been very discouraging, and par-

ticularly so as regards associate-members. Surely

junior members cannot have realised how valuable

-uch a fund would be to them.
As an associate-member who replied in the affirma-

tive to the appeal I desire to urge upon my fellow

members that this fund is worthy of their whole-

hearted support. The trend of modern legislation is

to render the responsibilities of municipal engineers

increasingly heavy, and powers are being placed in

their hands which are likely to bring them into conflict

with influential persons whose interests the exercise

of those powers would adversely affect.

It must not be thought that the assistant is less

liable to suffer in th s respect than his chief, for a

zealous and impartial official, whatever his position,

is bound to incur the enmity of those who seek per-

sonal advantage at the expense of the community, and
it is easier to obtain, by unscrupulous means, the dis-

missal of an assistant than that of a chief official.

Could we hope, in the near future, to obtain security

of tenure—such as is now enjoyed by officials of the

public haalth departmentr—such a fund as is propose!
would, of course, oe less urgently needed; but we have
been told, on tlie best authority, that no such pro-

posal will be acceptable in the high quarters of local

government. It behoves us all, therefore, as members
of this institution, even if we are satisfied that our own
position is safe, to lend a hand to help our less for-

tunate comrades. We, too, may not always be as safe

as we think we are, and if such defence can be ob-

tained for so small an annual subscription as that

suggested by Mr. Picscott, surely no member can
aft'ord to neglect the opportunity of securing it.—

Yours, &c.,

E. ir. Matthews
(Assoc.M. Inst.C.E. and Associate-member).

Town Hall,
Wood Green.

December 16, 1913.

THE NEED FOR SOME SPECIAL TRAINING OF THE
ROAD ENGINEER.

To the Editor of The Sueveyoe.

Sib,—May I heartily endorse the letter of your
correspondent "Road Surveyor" in the issue of

December 12th ? As he rightly remarks, a very great

many assistants and men now serving their articles

cannot attend university courses even were a Chair of

Highway Engineering established at some of our
universities. To those who are in county ofiices, and
intend to go in for cotmty work, the necessity of having
to take a number of subjects quite outside the scope
of their ordinary practice is a real hardship. To have
to devote even a portion of one's scanty leisure to

reading up such subjects as refuse destruction, public
health law, tramways, public baths and hospitals

—

practically none of which are likely to .be needed in

county practice, and which consume time that might
more profitably be devoted to subjects really vital to

his future work—is exceedingly hard.
The suf-'gestion which " Road Surveyor " makes of

an examination solely iii highway engineering by the
Institution of Municipal and County Engineers is an
excellent one, and the speedy adoption of such a

course would be more than welcomed by many a long-

suffering and overworked assistant. I speak from
bitter experience !—Yours, &c.,

OXFOED GR.iDUiTE.
December 12, 191.3.

CHANGE OF TELEPHONE NUMBER—Readers
are requested to note that " The Surveyor " telephone

number is now City 1046.
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Law Notes.
Edited by J. B. RKIGNIER CONDER, 11, Old Jewiy Chambers, E.C., Soliciter of the Supreme Court.

The Editor will be pleased to answer any questions affecting
Vie practice of engineers and surveyors to local authorities.
Queries (wliich should he written legibly on foolscap paper,
on one side only) should be addressed to " The Law Editor,"
at the office of Tee cSoktevok, accompanied by the writer's

name and address, but correspondents who do not v-ish their

names to be published should also furnish a " nom de

QUERIES AND REPLIES,
/n oruer to avoid confusion querists are requested to use

distinctive wordt as noma de plume. The letter X, com-
binations such as X.Y.Z., and words such as "engineer"
a7id '* Burveyor," should never be used.

By-laws :
" Buixding "

:
" Woekshop."—" Philto

"

writes: I shall be glad if you will give me your opinion
on the following matter—viz. : In this ^rural) district a

firm of motor engineers occupy premises abutting upon
the principal street of a small town, and on one side of

these premises there is a house and garden occupied

by the manager of the firm. Between the garden and
the workshop there was a private roadway, or means
of access (about 15 ft. wide), to the workshop and to

the i-ear of the- dwelling-house (see sketch). A short

while ago the owners erected a partition alongside the

garden (where there formerly was an iron railing) con-

sisting of brick and mortar for a height of 4 ft. or

o ft., and glass with wood framing above the brick-

"" ' ' A//yf S7-/i'e£7-

work, the sjiace between this partitioa and the exist-

ing building being covered by galv-duised iron upon

a wooden frame, the whole forming a lean-tfl-against

the old premises, presumably as a shelter for motor

cars, both ends of the building or structtire being left

open. No action was taken- by this council on that

occasion. -At, the present time the owners are closing

one end—that farthest from the highway—by erecting

a L'at€way. I enclose you a copy of the by-laws m
force. (1) Is tliis'a hew building vmder sec. 157 of the

Public Health Act, 1S75, (a) with ends: open, (6)- with

one end closed? (2) If it is a building, is it an

exeaip.ted building under the by-laws ? .. (3) If it is

not a 'building, is it a workshop if persons are em-

ployed there :cleausing or repairing cars?

(11 In my opinion this is a new building within the

meaning of the section, whether both ends are left open

or one end is closed. See J?o.r. t. Gregory (3 L.J.M.C. 25);

Bowes T. Low (L.E., 9 Eci., 636). (2) The building does not

appear to come within any of the classes specified in by-law 2

and therefore it is not an exempted building. (3) II

manual labour is exercised in the building by way of trade

or for purposes of gain in repairing cars, and the employer

of the persons working therein has the right of access or

control, it is a " workshop " within the meaning of the

Factory and Workshop Act, 1901 (sec. 149, subsec. (1) (o)

(u.)]. .

Laying Oui a New Street.—" Loides " writes;

A number of vears ago a plan for a new 30-ft. front

street was presented to and approved by an urban

district council. Along the greater part of one side

of such street a block of houses was erected. The

other side has never been built on. The street itself

was never constructed, but the ground is used as a

carden. with a path running up the centre of intended

street which is common to all the houses. Since

the houses referred to were erected the council -have

adopted the Act which provides that unless the

work for which plans are approved is carried out

the plans must be again approved before proceeding

with the work. The allotted time expired long ago

;

also since the street plans were approved the council

plume." Wlierc necessary, copies of local Acts or documents
referred to should be enclosed. All explanatory diagrams
must be drawn and lettered in BL.\CE ink only, and in such
style as to be fit for direct reproduction—i.e., without
re-diawing or amendment. Unless these conditions
are complied with we cannot undertake to reply to
queries.

liave revised tlie by-laws, and now front streets

must be 36 ft. wide, instead of 30 ft. as heretofore.
A builder has now sent in plans for two houses
which he proposes to build at the end and in the
same lino as those already built. Tlie council refuse
to ijass the plans on the ground that a front street

of 30 ft. does not now comply with the by-laws, but
must V.e 36 ft. In this case it cannot possibly be
done. Kindly give me j-our opinion on points as
follows : (li Does the fact of erecting houses on a

proposed street amount to laying out a new street,

although tlie work of kerbing, channelling and
sewering has never been done.' (,2) If not, can the
council refuse to pass the plans although in line

with and under the same conditions as the existing
houses ? (3) Assuming the reply to (1) is in the
affirmative, can the district council call upon the
frontagers to kerb, channel, (fee, the street; or, in
the event of non-compliaiice, do the work under the
Private Street Works Act (which is adopted) and
charge the cost to abutting and benefiting owners,
as usual ?

(1) The erection of houses may or may not amount to
the laying out of a new street, according to the circum-
stances. In general, the actual kerbing, channelling and
sewering are not necessary parts of the laying out of a
street (as distiuguished from its construction). The
present case is peculiar by reason of the fact that (as 1
gather) the central path only, has been thrown open and
used as a street, the rest of the ground being used as a
garden (and I presume being enclosed). The position is
not free from doubt, but upon the whole 1 do not think
it would be held that the garden portion has been laid
out as a new street. (2) If the view expressed above is

correct, the council would, in my opinion, be justified in
disapproving the plans. (3) Assuming that the central
path only has been laid out as a street the powers of
the Act could only be exercised with respect to the path,
and not with respect to the garden.

I'riv.i.te Street Works: Abutting Street.—
"Glebe" writes: Plans were deposited many years
aao for the laying out of roads A and B (see sketch)
and approved, biit the estate owner only actually laid

out road A, and sold the plots abutting thereon. The
site of road B is open, but is used as a garden. Road
A is to be made up under the Act of 1892, afid the
frontage of the site of road B has been charged- in the

I I
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provisional apportionment to the estate vendor, who
is still in possession of land at C and D. The latter

ol>jects 10 tlie apportionment, and states that when
selling plots E and F he included half the width of

the site of road B in the sale. I should be glad to know
if (a) the frontage of the site of road B to road A
should be included in the provisional apportionment ?

.\nd. if so, (b) who is liable for the street charges ?

The frontage of street B must be included in the pro-

visional apportionment whether any person is chargeable
in respect thereof or not. See Heme Bay I rban DistTict

Council V. Payne and Wood (1907, 2 K.B.. 130). If street B
has been irrevocably dedicated to public use, that is to

sav, if, althoua-h there may have been no formal dedication,

there has been such user by the public that dedication

would be presumed, then no one is chargeable in respect

thereof. See Plumstead Board of Works x. British Land
Compnny (L R 10 Q.B., 203). If no one is chargeable the
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iroportion assiguablo to this frontage must by borne by the
council. But if the owner has merely allowed his own
tenants and purchasers to have the use of the street, and
has not dedicated it to the public generally in such a way
as to be past recall, but has reserved the right to close

it, then the owner or owners of the soil is or are
chargeable. See Pound and Lord Xorthhronk v. Pluvtstead
Board of Works (L.E., 7, Q.B., 183).

Public Health Acts; Water Supply.—" A. C."

writes: The urban district council have lately pro-

vided a water supply for their district. Tlie sur-

veyor reports to the urban council: First, five cot-

tages within their district are without a proper water

supply, and that such a supply can be furnished

thereto by the urban district council at a cost not

exceeding 8s. 8d. per annum, and recommending
that a notice be forthwith served on the owner re-

quiring him witloin the space of two months to obtain

such supply, and to do all such works as may be

necessary for that purpose, The council instruct

their clerk to serve sucli notice on the owner of the

cottages. The owner replies that he is willing to

lay on the town water to two of the cottages by
means of a standpipe, but that with regard to tlie

three other cottages he has made an arrangement
with the owner of anotlier cottage about 200 yds.

distant, for the three tenants to take water from
the well on this property. Your opinion is asked:

(1) Wliether such a supply is a " proper supply
''

within sec. 62 of the Publjc Health Act, 1875, or

whetlier the council should proceed to enforce the

notice served on the owner ? (2) Whether there is

any statutory or other limit within wliicli the supply
should be obtained, and if so what is that limit ?

The urban council have not been invested with any
of the poAvers under the Public Health (Water) Act,

1878, nor has any special scale of charges been fixed
by the Local Government Board. Secondly, six cot-

tages in another part of the town are reported by
the sanitary inspector to the surveyor to be without
a proper water supply. It appears that there is not
such a supply upon the premises, but the supply
is obtained from a pump and well on property near,
the owner having acquired a. right to use of this

under his conveyance of the cottages some nine years

ago. .Tlie. pump is distant ..abuut .40 yds. from_t.hc
nearest cottage and 80 yds. from the farthest. Your
opinion is asked: Wlieikcx—such a supjily is a

"proper-supply" within .•^ec. 62 of the Public HealtJi

Act, 1875, or whetlier the council, should proceed on
having a report from the surveyor under that section

to compel the owner to connect .with their main in

tlie street upon which the cottages .abut, and from
which a supply can be obtained ;at a cost not ex-

'

ceeding 2d. a week? If you should be of. opinion
that it is not necessary the water, supply should be'

upon the premises ?

First.— (1) Sec. 62 authorises the council to proceed there-
under when t't apijears to them, on the report of their
surveyor, that a house is without a proper water supply.
This appears to leave it to the discretion of the council to
determine, on such report, what is a proper supply, subject,
presumably, to an appeal to the Local Government Board
under sec. 268. The council having exercised their dis-
cretion, and the notice having been served, the.v are
entitled to enforce it, disregarding any subseqtient arrange-
ments made by the owner short of a compliance with the
notice. . (2) " This section appears only to apply when
there is a water supply which can be obtained from the
mains of a water company or of the local authority

"

(Lumley's " Public Health Acts," 7th edition, page 187).
Secondly.—See reply to (1) above. I do not think that
a house is nccrssarilu without a proper supply because the
supply is not upon the premises. For instance, there might
be a well within a few feet of the house. The authority
must decide upon their surveyor's report, and taking all
the circumstances into consideration.

Private Street WoKKS: Chapel.—" Urban " writes

:

I should be.pleased to ha.ve your valuable opinion
on' the following matter: -The Private Street Works
Act, 1892, is in force in this district, and- the council,

have recently made up two streets, A and B, upon
which abuts property belonging to chapel trustees.

Copies of the resolution under sec. 6 (3) were .served

on each of the trustees, and no objections were re-

ceived; and then notices of the final apportionments
were served on each trustee, without objections

lifting received, one of the trustees merely referring
th« council to sec. 16. The chapel is used exclu-
sively for religious purposes, but the Sunday-school
is also used for concert and bazaar jjurposes, the
receipts from which are used for religious purposes.
The premises are not rated for poor rates, and the
yard is not used for burial purposes. (1) Can the
council recover the proportion of the cost of making
up streets A and B for the portions of tlie premises
alnitting on the streets between C, D and E ? (2)

If the Sunday-school were used exclusively for

Sunday-school purposes, would this affect the case ?

(1) In my opinion they can. (2) Yes; if the school was
exclusively used for Sunday-school purposes the building
would be by law exempt from rates, and therefore not
chargeable.

Puhlic Health (Buildings in Streets) Act, 1888.
" H. W." writes : Has an urban district council power,
under the provisions of the Buildings in Streets Act,
1888, to disapprove plans submitted by an owner who
proposed to take down an existing bay window which
projected beyond the building line, and build a larger
one ?

It the new window will project further " beyond the front
main wall of the house or building on either side " of the
building in question " in the same street," than the present
window does, I think the council would be justified in
disapproving the plans.

We have to draw the attention of querists to the
directions laid down for their guidance in regard
to the preparation of diagrams. Rough sitetches
obviously cannot be made use of, and we shouid be
obliged if correspondents would therefore send only
carefully - prepared drawings, preferably about 6 in.

in width, and without colouring or wash of any
description. Failure to observe these rules will

involve the risk of qiieries remaining unanswered.
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SPECIAL TRAINING FOR ROAD ENGINEERS.

la an editoiinl referring to the question ol tlie need

lor some special training of the road engineer, which,

it will he recollected, was the subject of a letter

addressed to this journal on the 5th inst. by Mr. H.
Percy Boulnois, m.insi.c.e., in his capacity us vice-

chairman of the council of the Roads Improvement
Association, the Autocar says:—

" We think Mr. Boulnois's suggestion should be

given the mo-st careful consideration. ... In Mr.
Boulnois we have n man who himself admits that he

is a member of the older school of road engineers, and
wiio recognises that the equipment which was good

enough for him and other.? to start with is not now
sufficiently advanced owing to the changed conditions

which have come over this important branch of civil

engmeering. This is an enlightened view, and one
which, we imagine, is likely to carry weight among
road engineers and road surveyors, or, rather, among
tlie more enlightened of them. Of course, it would be

idle to deny that still many" of the road authorities,

or, rather, the so-called road engineers w^orking under
them, are not engineers at all—tliey are merely con-

.itructors of mud track.?—and it is not to them that

Mr. Boulnois attempts to appeal. In all probability,

they never read The SrHVEYOH, or, if tliey do, the\'

do not understand it ; but all these rule-of-thumb
people will have to go. Under the new system, that

which is only recognised to-day by the most advanced
members of the profession will become accepted prac-

tice within a very few years, and the old custom of

turning over the upkeep of roads to almost anyone
with sufficient local interest to obtain the post will be

a thing of the past."

MOTOR FIRE APPLIANCES.

LONDON COUNTY COUNCIL SCHEME.

It is proposed l>y tlie Fire Brigade Committee of

the London County Council during tlie ensuing year

to make an important addition to the motor appli-

ances which are gradually being substituted for the

horsed machine; of the London Brigade. It is

recommended that twelve motor engines, eleven
motor escape vans, a motor tender, and a motor boat
for use of the river pilots, be obtained at^ an esti-

mated cost of £19,400. To expedite the delivery of

the appliances it is proposed that the chairman and
vice-chairman of the committee shall be empowered
to accept the lowest tenders diu-ing the Christmas
recess.

The committee have prepared a scheme for the
acceleration of the process of equipping the brigade
entirely with motor appliances. It is estimated that

the total cost of the necessary plant, in addition to

that already obtained or on order, will be £160,000,

and the committee propose to expend £80,000—to

include the sum of £19,400 above mentioned—during
tlie three ensuing financial years.

Wimbledon General Powers Bill.—Wimbledon Town
Council on Monday held a special meeting to con-
sider matters relating to the General Powers Bill it

proposes to promote next seBsion. The Bill seeks
power to purchase Wimbledon Park Estate, turn the
borough into a county borough, and make provision
for superannuation allowances and pensions to

officials. It was decided to authorise the common
seal of the borough to be affixed to the petition for

leave to introduce the Bill.

Surveyors' Institution Scholarships.—The council of
the Surveyors' Institution huve found that the condi-
tion now governing these scholarships, which re-

quire institution scholars to enter into articles
with members of the institution on tlie com-
pletion of their university course, bears hardly
upon persons of comparatively limited means.
They believe that men with the first-rate technical
education their scholars have received might ex-
pect to enter good offices as improvers without
premium, and they have therefore decided that
the institution scholars shall only be required to
enter into an agreement to enter the office ol a
surveyor approved by the council with a viev,' to
practising as a surveyor in the future.

LOCAL GOVERNMENT BOARD INQUIRIES.
The Editor invitet the co-operation of Sdrvevor readert

with a viev to making the information given under this
head as complete and accurate as possible.

INQUIRIES HELD.

Cardiff T.O. (December lOtli. Mr. Couiteuay
Clifton).— £3, C7(i lor the erection ol thirty workmen's
dwellings in Kitchener-road.—The town clerk, Mr, J.
L. Wheatley. >aid the thirty houses would be built in
five blocks, and there would be about twenty-fnv-
houses to the acre. The houses were to be let at 7s.

per week. The city engineer »Mr. W. Harpur) gave
evidence as to the structure of the houses. In answer
to the inspector with regard to what private enterprise
had done in t)ie way of building this class of house,
Mr, Harpur said for the last ten years he did not
believe there had been five houses of this class built
per annum. He believed the reason was that builders
did not find it profitable to build them. He was
absolutely certain these liouses could be let and would
be let at 7s. per week, and that there would be a com-
petition to get them.

Darlaston U.O.C. (December 11th. Mr. A. W.
Brightmore).—£15,000 lor works of sewerage and
sewage disposal.—The clerk, Mr. J. Corbett, explained
that the object of the proposed outlay was to supple-
ment the existing sewage disposal works at Bentley-
road. The existing works had proved to be totally
inadequate for the needs of the town, and pressure
liad been brought to bear on the local authority by
the county council, who had threatened them witji

legal proceedings for polluting the river Tame. A
scheme prepared by Messrs. Dodd & Dodd, engineers,
Birmingham, was accepted by the council, and had
been approved by the county medical officer of health
(Dr. Reid). The present sewage disposal works were
designed thirty years ago, and occupied over twenty-
six acres of land ; but the latter had become sewage-
iick and worn out and ineffective. By the new scheme
the sewage would be dealt with on the biological
system. Xext year the repayment of the loan of

£20,000 on the existing sewerage scheme would be com-
pleted, and the council asked for the present loan to

extend over thirty years. Mr. Dodd, engineer, ex-
plained the plans for the proposed new works, and said
the system adopted v^-as the same as the one at W'ed-
nesbury, which had proved quite satisfactory.

Hale U.D.C. (December 6th. Mr. P. M.
Crosthn-aite).—£4,500 for works of sewage disposal.—
The surveyor, Mr. T. Blagburn, stated that the schenit-

was an extension of the present works, to cope witli

the increased population of the district.

Halifax T.C. (December 2nd. Mr. M. K. North).
— C.S,193 tor the widening and improvement of Hudder.~-
field-road.— The town clerk, Mr. P. Saunders, asked
that the period for the repayment ol the loan should
lie the lonaest the Local Government Board would
allow. The improvement was very much needed in

the interests of those using the highway, whicli took
the local and through traffic between Halifax and
Elland, Halifax and Brighouse, and Halifax and
Huddersfle'id. The road at present was narrow (.gene-

rally about 29 ft.); it curved very much, and there wa-
a single line of tramway along the road. It was pro-

posed to increase the width of the road to 60 ft.

Holmfirth U.O.C. (December 3rd. Major C. E.
Norton).—£4,200 for works of sewerage.—Mr. H.
Banowolough (Messrs. J. Barrowolough & Sons, engi-

neers) gave details of the proposed works, and the

clerk. Mr. H. Loniax, explained that of the amount
asked for £1,773 would be required for the seweragi-

of Netlierthong and Deanhouse. which was added to

tlie Holmfirth district last year.

Honiton R.D.C. (December 3rd. Mr. T. Adams).
—This was an application for authorit.v to prepare ;i

town planning scheme with reference to an area
situate within the parishes of Salcombe Regis and Sid-

l)ury. Mr. E. W. Hellier, clerk, said the land in ques-

tion was in cour.*e of development, and likely to be

used for building purposes. The areas were at the

extreme end of the rural district, and adjoined the

parish and urban district of Sidmouth.

Kingswinford R.D.C. (December 11th. Mr. AV. O.
E. Meade-King).—£S00 for the purchase of 40 acres of

tlie Prestwood estate for sewage disposal purposes.

—

Tlio clerk, Mr. G. F. James, supplied particulars of

tlie scheme, and as there was no opposition the in-

quiry closed, having lasted only a few minutes.

Lampeter T.C. (December 2nd. Mr. H. S.

BidwellV—£3,:i6J for water supply purposes.—It wa.-
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explained that the iipphcaiion was in respect of pipe.-

iuul construction of u leservoir. Mr. (i. S. Morgan,
engineer, stateil that the reservoir would haw a

>storaae capaoity of 120.0Oii gallons,

Ulverston U.D.C. (December lOtK. Mr. T. C.

Kkur).—>;i,10'J for the gas undertaking. iiSxM) towards
the cost of the erection of a Coronation Memorial Hall,
and £2,890 for the widening and general improvement
of the road leading from Ulverston In Conishead
I'rior.v.—With respect to the Coronation Hall scheme,
ii was stated that the total estimated cost, iiiciudinv

eOiMJ for tlie land, was £6,451, leaving,- if llie loan nl

L3,00(l was sanctioned, Jt;.3,4ul to be rai,sed V>\ voluntary
I'fforts. of which i;2.o31 has already been promised,
including Ji;l,()OU given by the chairman of the council
Mr. Jlyles Kennedy. The clerk, Mr. P. W. Poole.
sUilod tlial, if necessary, a guarantee wuuld be forth-

I'oming that there should bo no charge on tlic lai.-

beyond the iiS.OOO now asked for.

Walsingham R.DX. (December 9th. Mr. F. O.
Stanford).— £3,009 supplementary loan lor sewerage-
and sewage disposal works at Fakeuham.—Mr. E. J.

Silcock, M.iNST.c.H., engineer, stated that tlie oiigijuil

estimate for the works was made in 1911, before tin-

unprecedented rise in prices which occurred before
.luly, 1912, when the contract was let. The increa-e
in prices amounted to lietween 20 per cent and ."0 per
cent upon all constructive v/ork of this class, and very
largely increased the tenders obtained.

Wrexham R.D.C. (November 28th. Mr. M. K.
.North).—£850 for sewerage works in the township ol

Acton.—The clerk, Mr. E. C. Roberts, stated that the
rea.son for the application was that a housing associa-
tion, known as the Wrexham Tenants, Limited, Lad
lieen formed for the purpose of providing housing ac-
commodation in the locality in consequence of a col-

liery being opened abuut li miles away. Thirty-four
hou.ses of a working-class type were in course of con-
struction, and ii was intended to erect about 300 hou-e,
at present, tlie rent.s ranging frorn small amounts to

t.'JO a year. It was considered that llie method of
dealing with tlie sewage by sewer would be much
better than the cesspool system. Mr. Price Evan-.
engineer, described the scheme, and. iu reply to tli •

inspector, said il would fit in with the town planni!>H
.-cheme in connection with wliich thr ii;c|Uiry \>as i..

lie held nesi week.

APPLSCATIONS FOR LOAKS.

Ashton-under-Lyrie T.C.—£18,o.52 for ilie jmrpose--
of tlie electricity undenakiug.

Bromley R.D.C—.£5,465 for iln- \\\-i Wickliaiu
Mwerage scheme.

Failsworth U.D.C— 05.(304 for stici impiuveineni
purposes.

Gravesend T.C— L»OU for electric lionse services.

Hindley U.D.C— £600 for an electric sub-station.

Keighley T.C—£16,100 for the electricity under-
laking.

Leicester T.C—£12,000 for the purchase of a site

for a boys' school.

Lowestoft T.C—£1,500 for electricity meters.

Paignton U.D.C—£1.103 for laying water mains.

Reading T.C— £1.360 for drainage works.

Sutton-ln-Ashfield U.D.C—£2,895 for works umlc-r

I he Private Street Works Act.

LOANS SANCTIONED.

Bognor U.D.C—.£660 lor the purchase of property

for additional offices, and £700 for the improvement
of the promenade.

Bournemouth T.C—£3,800 for the construction of

conveniences, shelters, and cliff protection works, the

amount to .be repayable in twenty years.

Farnborough U.D.C—£1,760 for street improve-

ment works.

Haywood T.C—£3,000 for electricity mains and
services.

Ilford U.D.C—£3.290 for work on the recreation

ground extension, and £1,328 for street works.

Larne R.D.G.—£1,000 for a sewerage scheme.

Lutterworth R.D.C.—£5,140 for the erection of

thirty houses.

Nuneaton R.D.C—£2,800 for the Aiiey sewage

scheme.

Orsett R.D.C— £2,130 for a scwer to be laid to

connect up the joint hospital, and various building

estates in the parish of Little Thuvrock. The

engineer for the scheme is Mr. C. F. W. Marsh.
2 Orsett-road, Grays.

Ossett T.C—£31,600 for gasworks extensions.

Rochester T.C—£4,200 for tlic punhase of a site

for a recreation ground.

Ruislip>Northwood U.D.C~£670 for sewer exten-
siuli.

FORTHCOMING INQUIRIES.

DECEMBER. i:

22.— Blotield. For the erection of working
class dwellings (Mr. II. A. Chapman) ... 75l>

•JANUARY.
(l.

—

Hendon. For authority to prejjare a
town ]ilunning sclierae (Mr. Thomas
Adams) -

SOME RECENT PUBLiSATIONS.*

\ourii-,M..ii) (MiDULEbiiX). By Artiiiu ib-nry Ander-
son. Price 3d. London: The Homeland .'Vs.soeia-

tion.

.Vnother of the remarkable little- books thai these
wnll-knoun publishers are able to issue at a remark-
ably low price. The charge, however, does not affect

the excellence of both their text and illustrations.
.Moreover, the districts treated—-which include Kuislip
aad Eustcote—are themselves deligl.tlully attractive,
and Ruislip-Korthwood has this special interest lor our
reader'i--that its council was one of the first bodies
to apply for autliority to prepare ti town plnnniiifi

schenio under the .^cl of 1909.

Spennymoor's New Municipal Buildings.—The foun-
dation-itone laying ceremony of the new municipal
buildings at ypennyinoor was performed on Wediies-
liay by Councillor (i. Rhymer, chairman oi the urban
district council. The scheme will cost £lu,Ouu, and
includes council chamber, offices, market, town liall

and .shops. The site has cost £4,U00, and tlie cost ol

the building is estimated at £11,000.

" Koh>i-noor " Christmas Gifts.—At from yd. to
21s. there is an assortment of most charming " Koh-i-
noor " piopelling pencils in styles to gratify every
taste. They are not mere ornaments, but are real

work-a-day pencils, fitted with the "Koh-i-noor'
lead, wliich may be said to set the standard of

pencil (piality for the world. The "Koh-i-noor"
propelling pencils, which are manufactured by
ilessrs. L. & C. Hardtmuth, Limited, are exquisite

gems of manufacture. There are some in the familiai

yellow wood, with black ends ; others in celluloid,

with lovely colourings ; and others in gold and in

silver. .Some have refills at the end, others have
a sharpener. But it is impossible to give any truo

indication of the variety and charm of the series.

Tile pencils must be seen. Fortunately high-class

stationers keep an assortment of them, and are glad

to show them, and our readers will certainly make n

point of seeing them.

Housing Conference at Bath.—Un Tuesday, the Otli

inst., at the Guildhall, Bath, a conference was opened

of representatives of AVestern Counties to consider the

practical administration of the Housing and Town
Planning Act, 1909. There was a large attendance,

representative of various public bodies in the West,

and tlie cliair was taken by Alderman W. Thompson,
of Richmond, chairman of the National Housing and
Town Planning Council, under whose auspices the

conference was held. A discussion took place on a

report which summarised the powers and duties of

councils under the Act. First, as to closing houses

unfit for iiuman habitation, it was pointed out that it

was the duty of the local authority to act. The con-

ference, by vote, agreed that there should not be

more than" eight houses to the acre. At the resumed

session on the following day a resolution was carried

affirming that the provisions of the Housing Acts

should continue to be carried out by the local

authorities, but that the State should enable them to

finance the schemes on the same terras that the State

can provide the money for the purpose, and that the

|iro\isions of the Housing Acts should continue to be

carried out by the local authorities^

•Any of the pubUcations reviewed, or referred to as

received, will be forwarded by the St. Bride'3 Press, Limited

on receipt of published price, plus postage in the case ot

nett books
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Assistants' and Students' Section.

Conducted by SYDNEY G. TURNER, assoc.m.inst.c.e.

il!I communications in regard to this page must be
addressed tn The Editor, St. Bride's House. 24 Bnde-lane,
Fleet-street. E.G. Envelopes must be marked "Assistants'

Section " in the top left hand comer. Correspondents are

invited to submit questions for consideration and answers

QUESTIONS.

This week answers are invited to the followin:;

questions:—
362. Retaining Wall A retaining wall in masonry

is to he built alongside a main road, and at the side

of a river having a solid rock bed. A footpath, 5 ft.

wide, runs along the side of the road, next to the

wall. The maximum load on the road is a 15-ton

roller, having a weight of 6 tons per hind wheel.

Wn£e L

e fans

Assuming the natural slope is 30 deg., show, by

diagram, whether the wall shown in sketch is cor-

rectly designed to bear the thrust of the earth and

the weight of the roller. Give all calculations.

(J. M. R.)

364. Water Supply It is desired to construct a

set of four slow sand filters for purifying a water

supply to a district. Three of the filters are to be"

capable of dealing with the whole supply, and one

is to be used as a standby in case of emergency.

The quantity of water to be filtered is «50,000 galloijs

per twenty-four hours. The trunk main leading to

the filters is 10 in. diameter. Calculate the sizes

of the branches that will require to be taken from

the trunk main to each filter, assuming a rate of fil-

tration of 300 gallons per square yard per twenty-

four hours. Sketch a suitable arrang-ement for per-

mitting the v\-ater to enter and leave the filters so as

to insure satisfactory working. (Aqua.)

365. Retaining Wail Stability.—Give a proof of the

following graphical method of determining the magni-

tude of the earth pressure behind a wall (Prof. Reb-

hann's method): In the accompanying sketch BC
represents the back of the wall, and CD the upper

to the questions which appear. For the contributions con-
sidered to be the most meritorious^ one or more premiums
m books will be awarded monthly. Diagrams must
be drawn to scale on separate sheets, readu for
reproduction.

surface of the earth. Draw BD, making an angle A
«ith the horizontal, equal to the angle of repose of

the earth. On BD describe a semi-circle BGD. From
C draw CE, making an angle = 2A with the back of the
wall. At E draw EG perpendicular to BD to cut the
.semi-circle in G. With centre B and radius BG, cut
BD in K. Draw KL parallel to CE, cutting the upper
surface in L. Make lvM = K.L, and join LH. The
triangle KLM is called the earth pressure triangle.

Suppose it to represent a triangular prism of earth
1 ft. tliick, as slrovirn at T. Then the resultant pres-

sure P per foot-run behind the wall, including the
effect of friction between the earth and wall, is given
by the weiglit of this prism of earth, or P = area KLM
in square feet xl ft. x weight of earth per cubic foot.

(H. K., li'amslollom.)

367. Building Construction What is the meaning
of the following technical terms r Give sketches^ if

necessary: (a) Guide piles, (6> efiiorescence, ((.) Lewis,
{d) hollow roll, {e) couple close. (Puzzled).

368. Water Supply What is the maximum
amotuit of water in gallons per hour that can be
pumped through a 3-in. cast-iron water main, f in.

thick, from a reservoir into a tank 190 ft. higher,

with the most economical expenditure of jiower, tlie

distance being 3,750 ft. ? (T. G. P., Barrmv-h,-

Furness.)

REPLIES TO QUESTIONS.

366. Steel Plate Girder A steel plate girder is re-

quired to span an opening 40 ft. in width, and is to

sustain a load (including its own weight) of 100 tons
distributed evenly. Give a cross-section of the girder
at the centre of the span, and state how the lengths
of the flange plates are arrived at. Show all calcula-

tions. Working stresses: Tension and compression,
7 tons per square inch ; shearing, 5 tons per square
inch.

To arrive at the desired result it will perhap.-

be better to set out our work in an orderly manner
— i.e., working out the details step by step until

we have obtained sufficient data to enable us to

solve the problem. This is done as is shown
below:—
Type.—Parallel flanges; single web plate;

punched holes ; material, mild steel. Tliis will

nuike the cheapest design.

Actual Span.—The clear span is. 40 ft. Each end
reaction will be 50 tons. Two square feet of bear-

ing area at least will be required at each end, sup-
posing the girder to rest on stone templets. Wall
plates 1 ft. 6 in. sqtiare would give a bearing area

of 21 sq. ft. at each end, and the actual span, or

the distance between the reactions would then l>e

about 41 ft. 6 in.

Depth and Width.—The minimum depth would
be ,Vof 41 ft. 6 in., say, 25 in. It would be desirable

for economy to go to Jj of 41 ft. 6 in., say, 42 in.;

and, say, 36 in. between the centre lines in the

flange angles. We may supix)se the girder to be
well supported laterally, and a width of .^V, to ;'^,

of the si:)an may be taken, say, a flange width of

not less than 12 in.

Weight.—Given as being 100 tons, including the

weight of the girder.

End Bearings and Exact Span.—Each reaction is

50 tons. If wall, plates 13 in. by 18 in. be used,

the bearing pressure on each stone templet will

be practically 22 tons per square foot. A good, hard
stone will safely carry tliis. We may therefore

take the actttal span as 41i ft.

Bending Moment and Shearing Force Diagrams.
—We have a beam, supported at the ends, and
carrying a load of if^,'- tons per unit lengtli. tuii-

formly distributed.

Reaitionsu; t.lie supports = •;;- x 20 = 50 tous.

IJetwesn A and B. iJeniling momeiit (M)

.-"(^)



December 19, l!H.;. AND COUNTY ENGINEER. 945

Wherein / = tbe liall'-length of the girder,

and .T=any length less than I.

.: M --^((^ -.i^)

which is the equation of a paralxjla wliose axis

is the vertical through B.
M= at A where x = l.

M becomes a maximum where x = 0.
ir/= 50 ' vo

Hence, M max. = -5- at B = 5 =- M tuns feet

= 6,"0() tons indic-e.

Shearing force, F = u>?-w (l-x) = wx. which is the

equation of a straight line. F = at B where
:<: = 0.

F becomes a maxitumn where x = l.

Hence, F ni.ix. = "' at A = 50 tons.

Tlie shearing force diagram for the otlier half is

identical with the left-hand half shown, only it is

of the opposite sign.

The bending moment and shearing force dia-

grams can now be plotted, and are as shown in

Fig. 1.

6000 n'tch.^lorta

Fig. 1.

Tijickness of Web.—The formula for determining

this is of the form of the Rankine-Gordon formulae

for struts. It is

—

4,0"U 1'

where S = Safe shearing force in tons per inch depth
at any section, found by dividing the
total shearing force, in tons, at the sec-

tion, by the overall depth of the weli

plate there in inches.
/= Thickness of webplate in inches.
<i = Horizontal distance between centre lines

of stiffeners, in the case, say, 3 ft.

—

i.e.,

36 in.

Since the depth of the girder between the centre
lines of the flange angles is 36 in., the plate may
therefore be taken at about 40 in.

Tlien S = = 1'25 tons.

After many attempts (taking tentative values of
t), it will be found that the best value of (, con-
sistent with strength and allowance- fcri- rusting,
&c., is when it is | in. Hence, thickness of web
plate is f in.

We.ha-"'e taken the. maxiipum ',. shearing jjpree

in arriving at this value. At the centre there is

no shearing force, and hence, theoretically, no web
is required. However, practical reasons at once

show that it is essential to have llie web plate of

i in. thickness throughout.
Boom Section.—The distances between the

centres of L'ravity of the flanges may be taken,

roughly, as that over the backs of tlie angles.

If angles 4 in.x4 in.xi in. l)e used, jiunched

2.V in. from the back, thi.s will be 36 in.+4i in.=

40i in.

Using this figure, the force at the centre in the

boom is the bending moment there divided by

40.i in. (and so for any intermediate point divide

the bending moment at that point by 40} in.).

Hence, the force in the boom at the centre of the

girder is

—

^=,.-,U,on,(..,v).

The stress being limited to 7 tons per sq. inch, the

best section, found after a number of trials, is as

follows:—
Two angles 4 in. x 4 in. x

.J
in., less one

H in. rivet hole in eacli .. ... ... = 46 tons.

Two 12 i'l. < i in. Hats, less two 1." in.

rivet lioK'S in each .. ... ... ... = 76 tons.

One 12in. x gin. fiat, lees two 13 in. ritet

holes in each = 2f< tons .

Motrins.

It is obvious that the two angles and the inside

plate (one of the 12 in.xi in. flats) must extend

the whole length of the girder. It now remains to

determine the length of the other two cover plates.

This is done as follows:—
The length AB in Fig. 1 is drawn to a convenient

scale, equal to 150 tons. It is in this way tliat

the curve BC is obtained (i.e., by dividing the

B.M. at each point by 40i in.).

Now, this 150 tons is resisted by the various

members which . constitute the section ; thus, one
of the 4 in.x4 in.xi in. angles takes 23 tons, the

other angle also takes 23 tons; and the two 12 in.

xi in. flats each 38 tons; the remaining 12 in.x

J in. flat takes, the remaining 28 tons.

Hence by marking off these various forces (to

the same scale as the 150 tons), and by drawing
lilies parallel to the line AC from the points of

V Ji" Holes

dzep
^I'S Ic >ng

Fig. 2.

section, they will cut the curve BC in the points

as indicated. Thus the half lengths of the flange

plates are obtained from the distances marked off

from the centre of the girder to the intercept on

the curve. An extra length of plate is usually

taken over and above that obtained from the dia-

gram—about one or two rivet spacings.

We thus see (from Fig. 1) that the length of the

12 in.xi in. flat is 30 ft., and the length of the

12 in.xi in. flat is 23 ft.

The cross-section at the centre of the girder will

be of the form and dimensions shown in figure.

In this design the top boom will be made of exactly

Fig. 3.

the same pattern, length of plates, &c., as the

ijuttom boom ; that is to say, the rivet holes will

be subtracted from the area of the section, both

for compression and tension. {1 .'V^ .'P.,BexhiU-on-Sea.\

XoTE.—Fig. 3 represents the arrangement of the

platea for the top boom; it is identical with the

liottom bo'om. ..



946 THE SURVEYOR AND MUNICIPAL December IP, KO.'i

Municipal Work In Progress and Projected.
Ihe Editor invites the co-operation of Suiitetob readers with a view tu maPing information gn'cn uniicr this head as

complete and accurate as possible.

The following are among the more important pro-

jected worlis of which particulars appear below:

Buildings—Devon £18,000, Portsmouth, Stirling

£21,000; housing and town planning—Bolton-upon-
Dearne; roads and materials—Colwyn Boy^ Skeg-

ness £2,000, Swansea £17,000; sewerage and sewage

disposal—Bognor £16,000, Lowestoft £11,000, Sheffield

CIO.OOO, Swinton and Pendlebury £10,857; water, gas

and electricity—Oystermouth.—Particulars of other

works projected will be found in our " Local Govcrn-
niest Board Inquiries " pages.

BUILDINGS.

Ayr T.C.—A committee has been appointed to

inquire into the question of providing public baths.

Bath T.C.—Extensions are to be made at the

Statutory Hospital, at an estimated cost of £1,000.

Devon C.C.—A county sanatorium is to be erected

at Hawkmoor, at an estimated cost of £18,000, towards
which a grant of three-fifths will be made by the
Local Government Board.

—

X new school is to be Iniilt

at Foggentor, Walkhampton, at an estimated cost ff

e2,305.

Oramlington U.D.C.—Consideration is being given
lo a proposal for the erection of new stables.

Londonderry O.C.—A scheme has been adopted for

the erection of a sanatorium and dispensary in the

neighbourhood of Colerain«, with branch dispenBaries

at Limavady and Magherafelt.

Lowestoft T.O. — Additional bathing hut& and
chalets are lo bo provided at a cost of £480; also

lavatories in the revetment, shelter, at an estimated
cost of £125.

Montrose T.O.—The public slaughterhouse is to be
rebuilt, at an estimated cost of €1,82.3.

Newquay (Cornwall) U.D.C—The surveyor, Mr.
John Ennor, has been instructed to prepare a report
on the probable cost of extending the promenade
i-oa wall.

Paignton U.D.C—The Local Government Board
Irave written refusing a loan of £50 for the provision
of a convenience at the cemeteiy, on the ground that
the amount was so small that it might properly be
defrayed out of the current revenue.

Portsmouth T.O.—A recommendation has been sub-
mitted by the Health Committee for the erection of a
sanatorium, with provision for forty beds, at a c-ost

of £150 a bed.

Stirling T.C—Plans have been passed for the
erection of the new municipal buildings in Corn Ex-
change-road, at an estimated cost of £21,000.

Torquay T.C—It has been decided to spend £700
in a third extension of the concrete bathing platform
on Torre Abbey beach, and to ei-ect a fish market.

Troon T.C.—It has been resolved to ask tlie con-

tractor to commence the works in connection with the
sea wall extension as soon after the end of tlie year
as possible.

Wexford C.C—It is proposed to build a sanatorium
at a cost of about £3,000.

HGUSINC AND TOWN PLANNINC.

Ayr T.C—The Housing Committee have been
authorised to prepare a scliome for the erection of

cheap houses for the working classes.

Bolton-upon-Dearne U.D.C.—A scheme is being
l.irepared for the provision of .300 jiouses at Highgato.
Golthorpe, a colliery district.

Daventry R.D.C—A scheme has been adopted for

the provision of workmen's dwellings at Braunston.

Exeter T.C.—It has been decided to erect twelve
workmen's cottages in Ladysmith-road, Heavitree,
instead of on part of Blackboy-road, as originally
proposed.

Kilsyth T.C—It has been agreed to proceed with
the erection of single-storey cottages of two and three
apartments, with scullery, at an estimated cost of

£180 for the smaller house and £210 for the larger

house, but on condition that a sufficient number of

applicants apply to the council for sudi house* as

would warrant them going on with the scheme.

Narbeth R.D.C—A site over an acre in extent is

to be purchased at Ridgeway, Saundersfoot, for the
erection of workmen's dwellings.

Radcllffe U.D.C—The Housing Committee have
suljniitted to the coinicil a sckcnio for the orectioii oi

.sixteen cottnues.

Wantage R.D.C—It is proposed to build six work-
men's dwellings at Letcombe Regis.

Wayland R.D.C—A committee of the whole council

has been appointed to consider the housing question.

PARKS AHO OPEN SPaGES.

Burnley T.C—The councU recently adopted a recom-
mendation from the Parks and Recreation Grounds
Committee to enter into an agreement for the purchase
of about 13 acres of land for a proposed recreation

ground in Barden-lane at a cost of about £300 per
acre. An estimate of the cost of the w-oi-ks has since

been made by the borough surveyor, Mr. G. H. Pickles.

This shows that the complete undertaking, including
the purchase of the land, laying out of a bowling
green, carriage and foot paths, construction of a

shelter, and "the drainage, will cost £7,179. The
committee liave approved the scheme, and recom-
mended that the Local Government Board be asked i"

sanction the borrowing of the money.

Droylsden U.D.C.—A bowling green, shelter, and
convenience^ arc to be provided, a' nn estimated co,-,

of £600.

Newquay (Cornwall) U.D.C—The public gardens
aro to be laid out in accordance with plans prepared
by the surveyor, Jlr. .John Ennor, at an estimated

cost of £225. Tea houses, greenhouses, and a

gardener's cottage are also to be constructed.

Nuneaton T.C.—Land adjoining Riversley Park,
consisting of nearly 2 acres, is to be purchased for

£600. On the site Councillor Jlelly has undertaken

to erect a public art gallery and museum. Councillor

Melly has already given a park to the town.

REFUSE COLLECTION AND DISPOSAL

Olown R.D.C—The provision of a refuse destructor

at an approximate cost of £500 is to be considered .-^t

the next meeting of the council.

Oolwyn Bay U.D.C.—In view of the construction of

a refuse destructor on the Cayley estate, where the

necessary land could be purchased at the rate of

£100 an acre, the surveyor, Mr. William Jones, has

been instructed to cause trial holes to be sunk on the

site and report to the council.

Maidens and Coombe U.D.C—Seven tenders for the

provision of refuse destructor plant, erection of plant,

i&c, have been received, but decision upon them has

been deferred, as the surveyor, 3Ir. R. H. Jeffes,

requires further information before reporting upon
them. Information is also to be obtained as to motor-

driven vehicles for the collection of refuse.

ROADS AND MATERIALS.

Antrim CO.—The Road Board has offered to grant

a sum of £8,000 towards the cost of giving a steam-

rolled coating, with a tar-sprayed surface, to various

important roads in the county, on condition that the

council contribute a further sum of £3,000, and that

the improved lengths are subsequently maintained on

the improved standard. This offer has been accepted,

and the recommendation of the county surveyor, Mr.

John H. Brett, that 25 miles of road should be treated

at a cost of £640 per mile has been adopted.

Chorley R.D.C.—The committee appointed to meet

tlie chairman and vice-chairman of the Main Roads
Committee of the county council recently submitted

their report, together with a report by IMr. W. H.

Schofield, county surveyor, on the reconstruction of

the Chorley to Horwich main road. From this it

appeared that it was decided to reconstruct the road

with a surface of tar-macadam in 1910 at a cost of

£24,925, towards which the Road Bonrd made a grant

of £9,772. Subsequently, owing to representations

made, it was decided to' substitute granite setts for

tar-macadam. The total annual charge for repaym.ent

was increased from £1,471 to £2,425, but on tar-

macadam the annual maintenance charge after three

vears would be £1,666 per annum, whereas granite
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paving would require no maintenance for fifteen years.
The council expressed its satisfaction with the reasons
which prompted the county council to make the change
in the method of reconstruction.

Clactoii U.D.C.—A portion of the scheme for the
improvement of the West Cliff, including the fencing
of the flower borders and paths on the greensward,
is to be carried out at an estimated cost of £160.

Colwyn Bay U.D.C.—The council have approved of

ihe scheme for the construction of the new road to

Llandudno, towards the cost of which the Road Board
will make a grant of £6,000.

East Sussex C.C—The cost of completing the
Itottingdean-road protective works by the erection of

walls between the sewer ventilating shaft and
Rottingdean will e.xceed the estimate given in March
of last year by £2,61.3, and thus involve a total

expenditure of £9,100.

Horsham U.D.O.—It has been decided to purchase
for next season's work a quantity of from 17,000 gallons

to 20,000 gallons of refined coal tar from Jfessrs. E.

Cdtchpole & Son, at 4|d. per gallon.

Llandudno U.D.C.—It has been agreed to contribute
£750 towards the cost of the new through road to

Colwyn Bay, on conditinn that the other authorities

concerned contribute the amounts as arranged at a

conference with the Road Board.

Marylebone B.C.—The Works Committee recom-
mend the provision of additional street refutre-, at an
estimated cost of £12(1.

Norfolk CO.—The Eastern Highways Committee on
Saturday discussed the question of roadmen's cottages,

which, the clerk stated, the county council had power
to build in the case of a long stretch of road with

no cottage near. The county surveyor, Mr. T. H. B.

Heslop, said he had g-iine into the question in the

eastern division, and he thought there were fourteen

cases where they were siiffering considerable incon-

venience by men living a long way from their work.

and where it would be advantageous for them to have
a cottage in the centre of their area. There were one
or two cases of men who had received notice to quit,

their cottages being required for other purposes, and
where they said they could not get any other place

to live in. He thought the whole matter might be
referred to a small committee to thresh out, not only

as to the position of cottages if they were thought
necessary, out the expense of building. Eventually a

motion was carried that in the absence of any urgent
need for cottages for roadmen the committee did not

undertake to make any provision at this juncture.

Paignton U.D.C.—In connection with Preston Sands
road widening, a scheme has been approved for con-

structing a new up road from the bridge to the Torquay
main road, parallel with Preston Sands-lane, leaving

between the two roads a strip 6 ft.. wide to be planted

with trees, and for purchasing land at £800 per acre

on the south side of the road, subject to sanction being

received from the Local Government Board to a loan

for the purpose.

Skegness U.D.O.—Private street works are to be
•.-arriod out, at an estimated cost of £2,000.

Southampton T.C.—The council have directed the

electricity, tramways, and waterwoi'ks departments to

forward to the borougli engineer from time to time

a list of contemplated street works, in order that a

record may be kept by the borough engineer, Mr. J.

Crowther, of all roads likely to be opened, with the

view of preventing roads that have been made up
being opened soon after the completion of the works,

and that the borough engineer should also forward

to the depai-tments in question lists of any c^m-

teraplated street works.

Sunderland T.C.—A tar-macadam mixing plant is to

be set up at a cost of £160.

Swansea T.C.—The borough surveyor, Mr. G. Bell,

has submitted an estimate, at £17,000, approximately,
for the formation of the roads and construction of

sewers in connection with the Town Hill housing
scheme.

Tyrone CO.—It has been agreed to provide a plant

for the manufacture of tar-macadam for the purpose
of filling the lioles which formed with heavy traffic

on steam-rolled roads.

WIgton R.D.C.—The surveyor, Mr. T. B. Simmons,
has been instructed to. prepare an estimate for the

improvement of the road between Kirkbride and
Whitrigg Bridge, which one speaker described as like

no other highway in England. A peculiarity of the

road, commented another councillor, was that the
more it rained the better it became.

Woolwich B.C.—A scheme has been adopted for the
widening of the High-street, Eltham.

Yarmouth T.C.—An improvement scheme is to bo
carried out in Caistor-road at an estimated cost of

£8,000, towards which the Road Board have made a
grant of ,C1,500, and offered a loan of £4,o00.

Yeovil R.D.C—It has been decided to proceed with
the improvement of further lengths of the London-
E.^ieter road at an estimated cost of .£1,670. of which
the Road Board will be asked to contribute the larger
proportion, while the rest will be met by the county
council.

)i£WE!TACE AND SEWAGE DISPOSAL.
Auckland R.D.C The contract of Mi. A. II.

Eainshaw, Darlington, at .£'1,010, has been accepted
for carrying out the sewage disposal works at Witton
Park.

Bognor U.D.C.—The scheme of joint drainage for

Bognor and the neighbouring parish of Felphani.
involving a total expenditure of some £16,000, and
for years a subject of negotiation between the Bognoi-

and Westhampnett authorities, has just received tlie

formal sanction of the Local Ciovernment Board. It

is intended to put the work in hand at once, and
lenders are being invited.

Bromley R.D.C.—The council have approved the

plans and estimates prepared by Messrs. Alfred

NVilliams & Son, for the West Wickham sewerage
scheme.

Epsom U.O,C<—Consideration is being given to a

-cheine for the automatic llushing of the .'ewer>.

Esher and the Dittons U.D.C.—The wagee of

labourers employed at the sowage farm has been raised

from £1 2s. to £1 4s. per week, exclusive of overtime.

Islington B.C.—The construction of a further

length of deep drain at the cemeterj- is to be pro-

ceeded with during the winter montlis in order to

provide work for the unemployed. The work is

estimated to coat £435, and will provide employment
for sixteen men for aborit twelve weeks.

Lowestoft T.C.—The borough surveyor, Mr. G. H.
Hamby, has submitted the report on the proposed

drainage scheme, dealing with tliree separate districts,

witli a pumping station in each area, and the council

have agreed to ask the sanction of the Local Govern-

ment Board to a loan oi £11,000 for carrying out

the work.

Porstlade U.D.C.—The clerk and surveyor, Mr. A. T.

Allen, with three councillors, have been deputed to

attend a conference on the subject of the proposed

surface-water outfall into Shoreham harbour.

Portheawl U.D.C—A scheme is to be prepared for

sewerage works to supplement the works for which

a loan of £11,000 has been applied for.

Sheffield T.C—The Health Committee have asked

lor authority to spend £10,000 upon the extension ot

the water-carriage system.

Spilsby R.D.C—The surveyor, Mr. J. E. Bolt, has

received instructions to prepare a sewerage and sewage

disposal scheme for Burgh.

Swinton and Pendlebury U.D.C—The council have
;ipprnveil a son-erage .scheme estimated to cost .£10,857.

WATER, CAS, AND ELECTRSGdT.
Batley T.C.—Estimates are being prepared of the

coit. of a high-pressure gas installaiion for publii-

lighting.

Burton>on-Trent T.C.—It is intended to effect exten-

bions at the gasworks retort house at a cost of £20,000.

The main items in the scheme are the erection of four

beds and the construction and grouping of store

houses, and when complete it is estimated that the

gas capacity will be doubled.

Congleton T.C.—The gas mains are to be estendefl

to Asttniry Marsh, at a cost of £178.

Keighley T.C—The council have accepted the

tender of Messrs. Clayton, Sons & Co. (Limited), of

Leeds, at £14,335, for the supply and erection of a new
gasholder and steel tank at the Thwaites gasworks;

and the tender of Messrs. Hird Brothers & Co., of

Keighley, amounting to £2,403, for the construction

of tLe foundation for the new gasholdej- and tank.

Kirkintilloch T.C—An additional gasometer is to

be built, at an e = limated cost of £.3,00ii.

Lanark C.C.—An improvement has been effected by

the Middle Ward District Committee by the intro-
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;duction of incamdescent'gas." lamps to the Nfewton^and
Westburn districts of Cambuslang."

Oystermouth U.D.C.—Tlie council have adopted a
recommendation of the Water Committee to proceed
with the erection of a new reservoir capable of holding
600,000 gallons, to lay a rising main from Caswell to

the reservoir, and to make filter beds. A loan is to
be applied for.

Ross R.D.C.—The council have accepted the
amended scheme of the Local Government Board for

a water supply to Llangarron. and have instructed the
clerk to inquire of the board whether, owing to the
rocky nature of llie ground, they, would allow the

mains to be laid 2 ft. 6 in. deep instead of 3 ft.

Swinton and Pendlebury U.D.C.—A proposal is

being considered for the substitution of electricity for

•_'as lighting in the main road.

Troon T.C.—Tlie council in committee' will consider
the question whether the Kilmarnock Town Council
shall come in and distribute electricity in the burgh,
or whether it shall be supplied in bulk.

MISCELLANEOUS.
Exeter T.C.—A proposition has been carried making

the heads of departments responsible for. seeing that

the fair wa.ges clause in all contracts is properly

carried out.

Havant U.D.C.—The council have accepted the
tender of Messrs. Shand. Mason & Co., at £8 8s., for

the supply of lilO ft. of .2i-in. copper-riveted hose.

Keighley T.C.—A contract has been entered- into

with the Cedes Electric Traction, Limited, for the

supply of and erection of overhead equipment on
the dak'.vorth and Eastburn trolley vehicle routes,

. mt an inchisive price of £923_per mile, and for the

supply of four trolley vehicles .at £720 each. The
approximate length of the Oakworih and E.astburn

routes is 6 miles 7 furlongs.

Maidens and Coambe U.D.C—At. the last monthly
.meetings. of five tenders for trees received that of

ilessrs. D. 5. Thomson, at £2B, was .accepted, though
£4 higher than the lowest,, as, iii the opinion of the

surveyor, Mr. E. H. Jeffes, the . selected trees were
worth the extra outlay.

Newport (Mon.) T.C—It is proposed to incur con-
sideraole e.xpenditure upon a new reservoir, a new
school, and sewer, and road".works.

West Hartlepool T.C.—Five new tramcars are to be
purchased for use on tiie Park and Seaion Carew
route, the cost, with necessary spare parts, amount-
ing to £4,480.

. .

"
.

i'UK UTHJli« AUVt;KTlWEMEiSTb
8e« End of Paper.

JTJNiaR ASSISTANT.
Wanted, for a large Borough Engineer's Office

in the Midlands, a Junior Assistant foi-'general work.
None need apply but thoroughly good and expeditious
draughtsmen, capable of making neat tracings, also

drawings from rough sketches; salary £2 per week.

—

Apply Box 1,352, office of The Sukveyor, 24. Bride-
lane," Fleet-street, E.G. (1,058)

W-ICKENHAM URBAN DISTRICT
COUNCIL.

PRIVATE STREET I.MPROVEMEXT WORKS.
The above Council hereby invite Tenders for the

works in connection with Forming, Levelling, Paviug,
Metalling, Kerbing, Channelling and Making Good
portion of a certain street known as Hartington-road
(Section 2), within the district of Twickenham-
Plans and Specification may be seen, ajid Bill of

Quantities and-Form of Tender obtained^ on applica-

tion at the offices of Mr. Fred. W, Pearce, f.s.i.. Sur-

veyor to the Council, Town Hall, Twickenham, and
the payment at my Office of a deposit of One Guinea,
which deposit will be returned on receipt by the Coun-
cil of a bond-fide Tender.
Sealed Tenders, endorsed " Tender for Street Im-

provement Works, Hartington-road," to be delivered
to the undersigned not later than noon on Wednesday,
the 7th day of January, 1914.

The Cormcil do not bind themselves to accept the
lowest or any Tender. -

(By order) "•

•
- • . H. JASON- SAUNDERS, -

- . Clerk- to the Council.
Town HaU,

Twickenham.
DecBmbBr.12, 1913. . . .. a,059)

PERSON 11.

Mr. P. B. Conway, Westport, has been appointed
assistant surveyor of County Mayo.

Mr. A. E. Hall, Sheffield, has been appointed in-

spector of sev-ers to the Corporation of Sunderland.

Mr. H. Robinson, Stoke-on-Trent, has been ai)-

pointed assistant engineer to the Nelson Corporation.

Mr. E. E. Morgan, borough architect of Swansea,
lias been elected a member of the Royal Sanitary

Institute.

Mr. Robert Grimes^ engineer and surveyor to tlie

Biyth Urban District Council, has been granted an
; ncrea.se of salary.

Mr. W. Biu-n, surveyor to the Sutton-in-Ashfield

Urban District Council, lias been granted an increase

of salary of £25 per annum.
^Ir. John Simmonds, for many years surveyor to the

Eaton Urban District Council, died recently, we regret

to state, at the age of sixty-seven.

ilr. J. W. Pooley, Cockermouth, has been appointed
surveyor and inspector of nuisances to the Hexham
Urban District Council, at a salary of £200.

Mr. J. B. Williams, borough surveyor of Daventry,
has been presented by the councillors and officials of

the corporation w-ith a silver salver on the occasion of

his marriage.

Mr. J. F. Elwood has been appointed surveyor of

the Hawkshead and High lurness divisions of Ulver-

ston, and Mr. G. Brocklesburg surveyor of the Cartmel
and Low I urness di\asions.

Mr. James Gumming, who has acted as chief sani-

tary inspector, for the- city of Aberdeen since the

death of Mr. Kenneth Cameron, has been appointed

to the vacancy at a salarj- of £223 per annum.

Mr. L. R. Eraser, district surveyor of Uganda Pro-

tectorate, has been appointed deputy director of su:

'»reys in the Protectorate, and Mr. J. G. Strickia;i

has been promoted to the post of district surveyor.

Mr. H. S. Morton, who gained the Surveyors' In-

stitution Scholarship at Cambridge University in

1908, and afterwards entered the office of Mr. Charles

Bidwell, past'president, has been appointed assistant

Bursar at King's College, Cambridge.

Mr. Dixon has resigned the office of surveyor to

the Rathmiiies and Rathgar Urban District Council,
and the position has been filled by the promotion of

Mr. Stephen. At the meeting of the council on Mon-
day, it was resolved to appoint an assistant surveyor
at a salary of £150 a year.

:Mr. W. Jameson, as'soc.m.inst.c.e., borough engi-

neer of Stepney, has been voted an annual sum of

£50 in consideration of services rendered to the

council's electricity Undertaking, and Mr. B. J.

Belcher, chief assistant engineer and siu veyor, au
annual sum of £25. The services of other officers,

including the town clerk, Mr. G«o. W. Clarke, have
also been fittingly recognised.

. Mr. W. T. Clapton, formerly articled pupil and nuv
temporary assistant to Mr. S. A. Hill-WiHis, engineer
and surveyor to the Tilbury Urban District Council,
was on the 9th inst. appointed by the council of the
East Ham Corporation to the position of junior sur-

veying assistant in the borough engineer's department,
at an annual salary of £80, rising to £100. Mr. Clapton
will take up his new duties on January 1st.

Mr. H. A. Purchase has been appointed building
surveyor to the Birmingham City Council in the place
of Jlr. A. W. Lee, whose tragic death from injuries

sustained through being knocked down by a taxi-cab
we recorded in our issue of November 28th last. The
appointment has been made by the Public Works Com-
mittee of the city council- Mr. Purchase is a native
of London, but he served his articles as an architect

iu Birmingham, and in 1896 he entered the service

of the corporation as draughtsman. In 1903, when Mr.
Lee was appointed building surveyor, Mr. Purchase
became his deputy, and his duties w-ere performed with
so much satisfaction to the department that he has
now been promoted to the higher office.

Glasgow Municipal Schemes The Corporation of

Glasgow, at a special meeting held last week to con-
sider the two provisional orders which are being pro-

moted,.' approved of the-.scheme to build a new bridge
over the Clj-de at Os'.vald»street with a view of re-

lieving street traffic. The. extension of the water
supply by the acquisition of Lochs Voil and Doino

.wivs also approved. :. .i
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Limmer Asphalt Macadam on the Bath Road.
-As announced in our issue of April 4th, the

Middlesex County Council decided to adopt the
recommendation of their Highway Committee with
respect to the resurfacing of 5 miles of the Bath road
with a layer of a material in which asphalt would
lie an important ingredient. We are now able to give
liarticulars as to one-halt of this length—the 2^ miles
which have been surfaced with a layer of " Lithomac "

asphalt macadam, provided and laid by the Liunner
Asphalte Paving Company. The county engineer, Mr.
H. T. Wakelani, m.inst.c.e., is to be congratulated
upon the choice of an asphalt macadam top course,
which is laid upon the exi.sting macadam crust, since
the results of experience with this kind of surfacing
will be of much greater value to county engineers
generally than would be the results of a trial of an
asphalt carpet laid upon concrete. It was, however,
recognised that a control test of an asphalt
carpet laid upon a concrete strength crust would
furnish valuable comparative data, and, accordingly,
Mr. Wakelam arranged for an area of 800 sq. yds. to
he provided with a 6-in. concrete strength crust, and

extent, the character of a carpet, it is not a carpet
proper, since it is so bonded into the intermediate layer
of asphalt macadam that it may be expected to add
considerably to the strength of the latter and to in-

crease tlic effective depth of the whole crust. At the
same time, it may be expected to present one of tin;

advantages of the carpeting principle, inasnuich as
repairs and renewals can be effected without disturb-
ance of tlie lower course which contains the gradeil
road metal. It is interesting to note that the material
for the wearing coin.se was prepared at the company's
wharf and factory at Blackwall, and conveyed hot in

motor vehicles, the distance being nearly 20 miles.
The materials for the lower course were prepared ut
the company's depot at Hayes Station. The binding
and consolidation of the two coats was completed by
steam rolling.

SPECIFICATIONS.

(1) Lithomac asphalt macadam, 4 in. in tliicknc.-s.

laid on existing macadam:—
Bottom Coat.—Composed of 2-in. to 3-in. stone (with

a small percentage of screoning.s), graded silica sands

hAYING AND CONSOLIDATING BOTTOM COAT OF "LlTHOMAC," NEAR HarX-INGTON-CORNER, BaTH RoAD.

a IJ-in. a.sphalt carpet, which has been provided and
laid by the Limmer Company. While this short length
is regarded as experimental in the sense that it is

an application of an urban form of paving to a country
main road, it is also, as already suggested, of the

nature of a control test, inasmuch as the behaviour
of this pavement under heavy motor traffic is well

understood, and the effect of the traffic upon this trial

.ength will therefore provide some indication of the
severity of that traffic which will be the same as that

upon the asphalt macadam.

THE LITHOMAC ASPHALT MACADAM CRUbl.

The method of construction gives practically the

following result: The strength crust will have a new
thickness—about 2J in. greater than that of the old

macadam—the increased thickness being provided by
a broken-stone course with a bituminous matrix, laid

iiot, so as effectually to bond with the old macadam.
Over this a wearing course, the composition of which
is given in the annexed specification, was laid hot, to

a thickness of IJin. While this course has, to some

with a bituminous matrix, of which refined Trinidad

asphalt will be a principal ingredient.

Top Coat.—liin. in thickness. Refined Trinid.id

liitumeu and special fine silica sand witli a rock-

asphalt powder as filler.

(2) Lithomac asphalt macadam, 1\ in. in thickness,

laid on concrete.

Foundation.—6 in. of Portland cement concrete, with
a surface to receive the asphalt wearing surface pre-

pared in the following manner: A coat of li-in. gauge
stone to be laid on the conci'ete, one stone thick, Ijeforc

the concrete is set and lightly tamped, leaving half

the stone projecting above the surface of the concrete.

The joints between the stones shall then be grouted
with a mixture consisting of 2 parts sand and 1 cement
to within iin. of the surface. The surface should then

inesent an open mosaic appearance so that the joints,

being open to a depth of +in., will form a good key.

Finishing Surface.—IJ in. in thickness. Refined

Trinidad bitumen and special fine silica sand with a

rock-asphalt powder as filler.
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The total length of the section laid by the Limmer
Company is 2i miles, and the area 40,000 sq. yds..

:iiid an arrangement has been come to by which

Cranford Bridge, and a point east of Longford. This
part of the Bath road carries a large amount of motor-
omnibus and general motor traffic, being one oi the

Laying akd Consolidating Top Coat of "Litho. x-coBXEB. Bath Eoad.

Completed Section of " Liihomac " Boad, near Harlingiom-cdrseb, Bath Road.

tbey will maintain the road for the next ten years. It great main arteries leading from London to the West
is situated between the Hounslow boundary, east of of England.
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The Part Played by Water in Macadam Road
Construction.

THE SURVEYORS' INSTITUTIOK DISCUSSION: PROFESSOR FEARNSIDE'S REPLY.

At a recent meeting of the Surveyors" Institution

a paper on the part pUiyed by water in macadam
road construction was presented by Prof. Fearnsides,

Sorby Professor of Geology at the University of

Sheffield . Tlie paper, together with a report of the

ensuing di-^icussion, was i^rinted in exlenso in our
issue of November 28th, and we now reproduce from
the " Transactions " of the institution Prof. Fearn-
sides' reply to the points raised by the various

speakers in the course of the proceedings.

From the discussion wliich followed my i^aper I

gather (says Prof. Fearnsides) that the general con-

clusions as printed are conceded. In this reply,

therefore, I will deal with and try further to entrench
my jjosition witli regard to the specific criticisms

which have been brought by members of my
audience.

It seems clear that all the speakers regard my con-
demnation of the lasting properties of slag when
buried in road foundations as too sweeping. This
view I must accept, for my knowledge of slags has
been gained as a petrologist, and there are very
many types of slag which I have never seen. I am
one of the learners, and will be glad to examine the
petrographical characteristics of any slag samples
which come to me, and I am looking forward to re-

ceiving a sample of that notable slag which it is
" impo.-^sible to distinguish from basalt."
My indictment of the slags is based on observations

on roads made up of blast-furnace slag by men
whose work shows little practical knowledge of the
distinction between slag and slag. To the impeach-
ment of these slags as chemically instable in the
presence of water, I will add the further charge of

physical fickleness, and as evidence in support of

this I will quote a portion of a lecture which I de-
livered about a year ago at the Imperial College of

Science and Technology:—

•

"In this country the slag which is produced in

largest quantity is that from the blast furnaces
w-here pig-iron is made. In the smelting process
the ore, generally a more or less hydrated oxide of

iron, is reduced by carbon in the form of coal or
coke. At the same time the earthy impurities in
both ore and fuel meet the limestone provided for^

the purpose, and combining with the lime form a'

mobile fluid which trickles down to the bottom of
the furnace, where, floating upon the newly made
iron, it. accumulates as slag. As this slag collects
it is run off and dealt with in the cheapest way
available.

" In many ijlaces the least expensive process is

to run the liquid slag into iron tubs in which it

ran he hauled out of the way, and emptied either
as liquid or as solid masses over the dumps. In
such places the growth of dump-heap is a serious
matter, and if the ironmaster can persuade the
road makers that his slag is a material suitable.-
for road making, the saving of dumping sjiace
makes it worth his while to spend trouble either
in improving his slag to meet the requirements of
the road or in attracting customers. The latter is
the method usually adopted.
"Slag run into tubs cools from the outside in-

wards, and consolidates at different rates in dif-
ferent parts of the mass. A mobile fluid when in
the furnace, its viscosity increases during the cool-
nig process until it reaches the temperature at
which it should begin to crystallise. In viscous
fluids crystals form but slowly, and if the fall of
temperature is rapid and continuous the liquid
may become supercooled, and wdth viscosity still
increasing will pass with no discontinuitv of state
into the condition which we term 'glass.'
" The outside skin of each tub-load of slag gene-

rally cools so fast that it forms a glass. Within
the skin there is a region where most of the slag
IS glassy, but through, it are distributed micro-
crystals whicli increase in number and size inwards
and give the slag its stony or porcellaneous texture!
This texture becomes more marked as the quantity
or size of the crystals is increased. The interior

of the masses in certain cases may .spend so much
time within the temperature range of crystal growth
that it consolidates wholly as crystals and takes
on a texture almost as coarse as that of granite.
Complete crystallisation, .however, is rare, and
usually the interior consists of crystals of various
sizes imbedded in a mass of glass.
" Having been hurried through the temperature

range of normal crystallisation, glassy slag is a
material not in physical equilibrium, it remains in

a state of internal strain, and if at any time sul)-

jected to pressure or tension from the outside it is

likely to develop flaws and cracks, and to break
in the most irregular manner. When in this glassy
slag there are imbedded crystals which have a
coefficient of expansion different from that of the
glass, and varying in different directions within
themselves, the mere cooling of the mass provides
strain, which if internal to the crystals is external
to the glass, and the flaws develop to such an
extent tlitit the mass becomes incapable of sup-
porting its own weight and breaks up into a kind
of sand.

" To the ironmasters of the Tees this autumatir
decrepitation of glassy slag suggested a method
of dealing with their wast« products, products
which, when in the form of sand, could be tipped
into lighters and shipped out to sea. Two improve-
ments on the old process have resulted. In the
first of these the slag stream from the furnace is

played upon with water-jets as it is delivered, and
cooling r;xpidly it falls, in solid globules or grains
which are wholly glassy, into transport wagons.
The second process is a chemical one, and depends
upon the discovery that when lime is provided in
excess of the amount necessary to flux the im-
purities in ore and fuel, the resulting slag remains
fluid to a low'er temperature, and forming crystals
throughout its bulk, crumbles almost completely
to a powder before it is cold. The excess of lime
also helps to improve the quality of the pig-iron,
and where the disposal of sand is not a costly
operation, this process bids fair to be generally
adopted.
" In common with other unannealed solids, cold

slag is liable to spontaneous recrystallisation.
Molecular aggregates which have formed at high
temperatures oft«n become unstable under ordinary
atmospheric conditions. If a solid contain such
molecular aggregates a disturbance of the status quo
is bound to bring about a rearrangement with re-
crystallisation, and its consequent degradation of
energy. By reason of molecular instability many
slags when stimulated by the development of flaws
grow crystals in the solid and become devitrified
along the cracks. Thus initiated, devitrificatioii
spreads like a cancer throughout the mass. Crystal
formation, whether in liquid or in glass, is accom-
panied by contraction. Compact glass, therefori',
by devitrification becomes porous and more than
ever liable to further change.

" The composition of the glassy slag and the
crystals which form it is determined by the com-
position of the original impurities in the iron ore
and in the fuel used. Sand or chert in the ore
unites with the lime to form calcium silicate, and
this with aluminium silicates, and magnesium,
])Otassium and sodium silicates from the clay arc
the constituents which make up the greater pari
of the slag. The bulk composition of slag may,
therefore, differ but little from that of cement.

" If oil and fuel are of iirst-class quality, silicates
are the chief and almost the only constituents of
the slag. Generally, however, sulphur compounds
are present; these probably appear in the slag as
sulphides of calcium or of magnesium. Phosphides,
nitrides and carbides are also not unknown. All
these, when in contact with water, give off those
ill-smelling gases which most of us associate with
the word ' slag.' The sulphur compounds are of real
importance to the road maker, for when exposed to
air tliey yield sulphuric acid, which attacks the less
stable silicates in the slag, liberates silica, and gene-
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uilly assists the weathering and crumbling of the
mass to sand, and ultimately to a muddy mess.
" Slags, then, for purposes of road making .should

be chosen with eiri'umspe(/tion, and shoidd not be
accepted unless their properties are understood and
tlieir behaviour under prevalent conditions is

known. The best pieces for foundations are those
selected by hand from dump-heaps which have lain

exposed long enough for the flaw.-i and sulphur com-
pounds to have done their worst. JCven then it must
bo recognised that the material is intrinsically <in-

stable, and with changed surroundings not all the
pieces can be expected to maintain either their

shape or their rigidity. Different pieces of slag,

moreover, are sure to crumble at different rates, and
since in road foundations things whicli are not seen
are forgotten, those who employ slag for road foun-
dations are as little to be congratulated upon their

choice as the man in Scripture wiio built his house
upon the sand."

The piece of fourteen-year-old slag foundations e.\-

hibited by Mr. Hooley is interesting as an example
of the chemical changes which slag, when waterlogged,
undergoes. True, the aggregate, once slag and ashes,
is now compact and .strong; but neither slag nor ashes
can now be readily distinguished in it, and by tlie

inter-action of these constituent materials, a cemented
aggregate of new-formed minerals, not unlike a
hardened mortar, has eventuated. It is probably well
worth wliile for a chemist to make a careful analysis
of the aggregate which has residted. and so to ascer-

tain the conditions under which so cheap a nnxture
as slag and ashes may he expected to react and form
a c'lUcrete.

The two first speaker^ in llie discussion asked how
the weather variations of ordinary working conditions
should be met. Trial and con.sidered error in the
clioice of road stones can be the only final arbiter;
but, as I suggested, experimental determination of the
cneiiry change during wetting and the form of the
strength curve for the briquetted i-ock should give real

inN.riuation as to what special average of cliiiuiiic

c-onditi(ins particular rocks will suit.

-Mr. Hooley is in doubt whether I advocate a retuiii

to water-hound roads in the place of the waterproof
road surfaces now' in general use. My jjoint is thai,

whatever the surface, water will either be an original
onstituent of the sub-crust and foundations, or else

will find its way in at some stage as the result of

ihe climatic conditions referred to by several speakers.
The presence of this water and its behaviour are wjiat
all road makers luive to reckon witli, and it is for

this reason that I have directed special attention to it.

The explanation of

POTHOLES
is evidently controversial. With Colonel Crompton 1

agree that there mu^^t be many explanations, but I

venture to think that damp places and water pockets
in and just below the road crust are responsible for

very many of the old-established and more villainous
of the offenders.

I seem to have given the impression that it is water
far down among the foundations of the road which is

directly responsible for potlioles. This is not my view.
The weakening water is the water within a very few
inclies of tlie surface, and though I regard deep-seated
water pockets as very injurious to the foundations,
such water pockets only make potholes when they fill

uji, and make damp those parts of the road where
the grinding action of the traffic is appreciable.
Several speakers have accepted the observation that

the stones in and about a pothole are smaller than in
the rest of the road. They regard this as due to origi-

nal sin on the part of the man who .spreads the metal.
In general I do not agree, for I find that in established
potholes all the stones are bruised, and, having lost
their corners, are becoming more and more rounded
as the wear goes on. They are worn because the
binder is weak, and the binding is weak because there
is excess of water.
The special case evidenced by the Cambridge road

mender seems to have heen misunderstood. The
gravel of the road site in question, like the gravels
of Bedfordshire and elsewhere, is jjorous, and the
" seal of the well" of the pothole must have been pro-
vided by the impervious construction on which the
last road dressing was laid, probably by the worn and
unscarified surface of an older crust. The hole made
with the crowbar served no other purpose than that
of a drain, and it is useless to make any drain unless
there is an outlet secured for its discharge, which at
the locality in question is provided for by the porous
gravel below.

i'otholes in roads which have a clay foundation pre-
sent great difficulties, and it is only by the reconstruc-
tion of a porous pitching or formdation layer that one
can make sure that they are completely drained.
Roads which are of necessity continuously w aterlogged
cannot be made good with water-bound macadam.
In such situations an impervious foundation layer to

keep out the water is essential, and it is possible that
Mr. Hooley's slag-ash aggregate is one of the cheapest
constructions of this kind yet suggested.
The distribution of potholes affords further evidence

that they are determined by water close imder the
crust. If a leaky gutter, a spring or a choked field

drain makes a pool which finds its discharge by seep-
ing through the road, the course which the water takes
in crossing the road can always l>e traced by a line

of accentuated wearing, and where the wheel tracks
cross the watercourse potholes develop.
On many roads where there is sufficient slope, actual

river systems of luuierground drainage, with trunk
streams, tributary valleys, and subsidiary runnels can
l)e traced by the wear of the road surface, and along
these courses the jjotholes occur in places analogous
to those of lakes upon a model toposraphv of hill and
dale.

In composite streets with tram lines the free drain-

age of the macadam is often interrupted at the margin
where the macadam adjoins the setts, and potholes
iu dozens are developed at the spots where the water
stands.
To cure potholes without removing their cause seems

to me impossible, and I could speak of many cases
where surface patching of potholes, either incipient or

in an advanced state, has by no means improved the
joad. Tarred chippings bind together more firmly

and are less affected by water than is ordinary ma;-
adam, and the filling of potholes with tarred chi|)-

pings represents an advance upon the older method.
Nevertheless, unless the whole of the water jiocket is

rei)laced by waterproof material the pothole, under
further wear, continues to grow round the edge of the

patch—an evident demonstration that the ca>ise of the

malady has not been removed.
I now come to the question of

SURFACE ENERGY

rai:-ed by Colonel Crompton. I fully recognise that

the ])roiJerty of surface tension is one which is pecu-
liar to liquids, but I am not clear that the distinction

bet\veen solids and liquids is one which is of vast
importance to the practical road uuiker. I would also
renuirk that, in the strictness of the definition, slag,

and also flint, must be classed with glass as partial
liquids. Solids, it is true, have no surface tension.

but as a mineralogist I am compelled to believe that
ciystal faces have " surface energy," and that it is

the variation of surface energy on different faces
which controls the form or "habit" of the crystal.

Crystals of the same substance grown from different

liquids have different habits, and therefore the sur-

face energ.v of the crystal faces is a property which
belongs partly to the solid and partly to the liquid,

and is exactly analogous to the property of surface
tension. I therefore try always to use the term " sur-

face energy" both for solids and liquids, and use it

always without considering whether the energy is pro-
vided by molecular forces, differences of electrical

potential across the surface, or by continued slow
chemical reaction.

The surface energy distribution as determined in

the answering of tlie question—to wet or not to wet—
seems to me the fundamental relation which affects

the behaviour of liquids and solids occurring together
in a road. The question of the pitch mud Is a case
in point. The water does not wet the pit-ch, but occurs
as beads or globules holding the shining grains (t

must withdraw the word " splinters ") of pitch apart.
Since the reading of my paper I have collected
samples of spent tar-pitch mud from a Sheffield road,
and can confirm Colonel Crompton's observation as
to the beauty of the glittering spheres of pitch, but
when the nnid is wet the water drops between these
opaque spheres are not difficult to see. The special

samides in whicli I saw my "pitchy splinters" were
scrai)ed from a bituminous—possibly asphaltic—road
in February when the temperature was low. I now
remember that the edges of the splinters were rounded,
and I suppose that, just as the drops of lead in a
shot tower under the action of surface tension become
spherical in falling through the air, so chips of
" licjuid " pitch detached and insulated by water from
the main mass must also iu time become spherical.
A rise of temperature accelerates the process.
In the present paper, dealing mainly with water.
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1 liave put aside the question of the deterioration of

tar; but as the subject has lieen raised, I would men-
tion that this also is a question of surface tension.

Tar is a very complex mixture of mutually soluble

organic ''liquids," as also are pitch, bitumen and
asphalt. Each of the substances in the mixture has
its vapour pressure—that is. if exposed to air it can
evaporate slowly—its own viscosity, and its surface

tension. Diffusion and the adjustiuent-; of surface

energy so arrange the distrilnition of the various con-
stituent compounds of a mixed liquid tl\at materials

which have the least surface energy are concentrated

in the surface layers. Tlie constituents of the tar,

pitch, &c., mixtures which have the least surface

energy are those which have the highest vapour ten-

sion, and evaporate most quickly. Exposure of those

binding stuffs therefore diminishes the proportion of

the " tempering oil," and as time goes on the viscosity

and also the brittleness of these materials is increased.

Colonel Crompton has spoken of the " complex laws
of harmonics." which belong to

ROAK FATIGUE.
1

As a geologist and no mathematician I cannot attempt 1

to follow him in this ; but I am convinced that the I

conception of water binding discussed above makes I

it clear that fatigue in water-bound macadam is to be '

expected. Eleven years ago Prof. Osborne Reynolds, I

in the Rede Lecture at Cambridge, showed some re- !

markable experiments with sandbags which demon-
j

strated the fatigue of wet .^and. We all know that

wet sand on the sea shore, when stimulated repeatedly,

loses its cohesion and becomes a watery batter. When
i

the load put upon wet sand or macadam is greater

than the water films can support, the distribution of

the water in the narrow places among the particles

is disturbed, and the water is pulled about by the

forces of its surface tension. When the load is re-

moved, a new arrangement of the particles or stones

has been set up, and again the water must be redis-

tributed. There must, therefore, elapse a considerable

time before the readjustment is complete, and the

proper strength of the water-bound aggregate is re-

gained. If the time allowed is too short for this repair

to complete itself before the arrival of the next load.

that next load will find the strength of the aggregate
below the normal, and the damage which it will cause
will be abnormally great. For this reason water-

bound macadam roads are not suited to continuous
and heavy traffic, and are less likely to be damageil
by two-wheeled carts than by four-wheeled heavy
vehicles whose wheels track.

Colonel Crompton gives us important information
as to the behaviour of smooth water-proof roads in

hoarfrost. As I conceive it, we have in the watjr-
prooflng of waterproof roads a surface which is not
wetted by water. The water drops whicli come upon
it remain as globules presenting convex surfaces, and
accordingly the dew point for the whole road must be

at a lower temperature than elsewhere, and there is

less dew and hoarfrost deposited upon it.

Lastly, Mr. York inquires how it is that tar mnd
suffered through a wet period settles down into a

"creditable carpet" wlien the weather improves. If,

as is generally the case in summer, wet weather is

associated with low temperature, we have a ready
explanation, for a tar surface which has lost just so

much of its volatile constituents as to have begun to

break up is very sensitive to temperature, and a rise

of even a few degrees changes it from a brittle solid

into a viscous liquid. Whether as brittle solid or as

viscous fluid it is not wetted, and therefore cannot be
held together by water films; but if, by rise of tem-
perature, the fluidity of the tar is regained, the tar

globules will flow together, and the carpeting qualities

of the coating will be restored.

ASSOCIATION OF MANAGERS OF SEWAGE

DISPOSAL WORKS.

Expensive Water,—After ten years' boring, at a

<ost of £10,000, a water supply has been found for

the little town of Upton-ou-Sevei-n. All the money
required cannot be borrowed, and so much has to be
paid from revenue that a special rate of at least

3s. Id. in the £ will be needed for the coming year.

The balance, which may be borrowed, will involve

an added rate of 3d. for thirty years.

THE CHRISTMAS HOLIDAYS.
Owing to the necessity for going to press earlier

than usual, news and advertisement matter intended

for insertion in next week's issue of " The Surveyor "

must reach us not later than Tuesday morning,

December 23rd.

THE ANNUAL DINNER,

On Thursday, the llth inst., the Uvelitli animal
dinner of tlie Assoc'ation of Managers of Sewage Dis-

posal Works took place at the Holborn Restaurant.
The chair was occupied by the president. Prof. A.

Bostock H'.ll, M.D., D.sc, D.p.n., medical officer of

health for Warwick, and the attendance included
Mr. John D. Watson, m.inst.c.e. (,past-presidenli.

Prof. W. R. Smith, m.d.. d.sc. lt..d.. Mr. J. II.

Abbott, Assoc.M.iNST.c.K. (chairman of the council i.

Mr. E. J. Silcock, m.ixst.c.e., Mr. H. C. H. Shenton.
M.iNST.c.E., Mr. A. V. Reynolds. Dr. Samuel Rideal.

F.i.c. (past-president), Mr. A. J. Martin, m.inst.c.k
(hon. member), Mr. .Tames Crabtree (Manchester).
:Mr. R. Ashmore (Colne), Mr. W. E. Speight (Bolton),

Mr. Paul N. Hasluck (Westminster). Mr. J. Wood-
ward, 'Mr. T. Flucher, Mr. E. Robinson, Dr. Herbert
Jones, Ur. Thos. Barlow (Denton), Mr. T. Tyson.
Mr. J. Cu.stance (Erith). Mr. W. Craig (W'olver-

hampton). Air. W. L. Strachan (Aldershot), Jlr.

J. Woodhouse (Crewel, Mr. G. Percy Williams. Mr.
A. C. Scott Aliirray. Mr. J. Hetherington (Friern
,Barnet), Mr. J. Crane (Wealdstone), Mr. W. Hackney
(Wellingborough), Air. D. Ledson (Leigh), Mr. E.
Stamp (Ashton). Air. A. W. Bade (St. Alban.s). Air.

C. lies (St. Albans), Air. W. G. Smith Heston (Isle-

worth), Air. Bernard Fowler, and Air. Chas. IT. Ball.

H.R.SAK.i. (Chorlton-cum-Hardy, Alanchester). -sec-

retary.

Air. John D. Watson, in proposing "The Presi-

dent," congratulated Prof. A. Bostock Hill upon
h.aving entered upon a second term as president of

the as.sociation. Dr. Bostock Hill was perhaps the
busiest man of his acquaintance. He was perfectly
astonished at the number of public aiipoiutments
he held, and he had the secret, which few of them
possessed, of growing younger. In the midst of his

multifarious duties Dr. Bostock Hill took a holiday,
but he (Air. Watson) thought that was more due to

his charming wife, who insisted upon his taking a

rest. Dr. Bostock Hill inaugurated that very
excellent oiganisation. Women Health Visitors, an
institution that was bound to do an enormous
amount of good, and with Air. AFartin he was also

instrumental in inaugurating Health Week.
Prof. A. Bostock Hill, in reply, remarked that

Afr. Wat.son had described him as a hyg enic Pooh-
bali : lie had raked up public offices which he used
to hold and dangled them before their eyes to make
his crime the more heinous. The fact that he liad a
grudge against Air. Watson for that did not i)revent

him from tendering to the members of the as,socia-

tion his hearty thanks for the honour they had
done him in drinking the toast, and also for making
him again for a second year the figurehead of their

organisation. They had heard during the afternoon
a good deal about the work of sewage works
managers. He (the speaker) took a great deal of

interest in the sewage works manager, because he
held that, to a certain extent, perhaps to a large

extent, he was one of a considerable body of officials

associated with the public liealth service. He could
not go so far as the gentleman who by implication
suggested that the fall of the death-rate since the
Rivers Pollution Act of 1876 was chiefly due to

sewage works managers. Medical officers of health,
engineers, inspectors of nuisances and other officials

were identified with improved health and the lower-
ing of tlie death-rate. Still, he did con.sider that tlie

duties of tlie sewage works m.anager were closely

associated with public health work, and he made
that remark with the full knowledge of the advance-
ment that had been made in our knowledge of in-

fection. They had of late had to alter their views
on sanitary procedure to a large extent, owing to

the fact that investigations at home and America
had proved that infection was a more personal
matter than they were inclined to believe. The
doctrine of hygiene was nothing but the doctrine of

cleanliness, therefore a clean river had a moral value
in a hygienic and physical sense; and to maintain
our rivers in a clean condition belonged largely to

the work of the sewage works manager. There was
a great tendency to abuse government by what was
termed bureaucracy. He was an old public officer,

and had seen the development to a large extent of

English official life, and his conclusion was that
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government by biireaucraey was only the evohition

of scientific endeavour. It was obvious that officials

nni.<t be skilled in the theory and practice of their

work, and without the skilled advice which they

gave it appeared to him that modern government

became an absolute impossibility. Therefore it was
evident that bureaucracy should become more -im-

portant and increase—this he held was just as in-

evitable as that electricity should advance, and

that the flying machine should become perfected. A
great responsibility was thrust upon the public

officer, and whOe he must fit himself to undertake

his position, he must be careful not to overstep the

)>osition. He should never be an autocrat, but

should seek to use his authority as far as his scien-

tific position would enable him to do it, and having

done that he should let it rest. It was, he thought,

very much to the advantage of the community that

a body of skilled men should be available to advise

officials in the discharge of their duties.

Prof. W. E. Smith submitted " The Association,"

and observed that it was a body which came into

existence some twelve years ago, since which time

it had grown in imi>ortance and influence. He
understood it met as a body twice yearly, once in

the summer and once in the winter. In addition,

there were brnnoh meetings, where papers were read

and discussed, and at which there was intercourse-

between the members, and an exchange of views

as to the best means of efficiently carrying out the

important duty of sewage works management. It

was very desirable that men playing such a part in

official life as sewage works managers did should

have an association like this for the purpose of

enabling them to compare notes, and gather from
the experience of their colleagues in other parts of

the country the best methods of dealing with sewage
liroblem.s in thedr several disti-icts. For these

reasons he was sure they all mshed continued pros-

perity and success to the association. He under-

stood" that financially they were in a position whieli

many associations would envy. They had a dis-

tinguished president, an able secretary, and a most
efficient treasurer, and he wished the members all

the success they themselves desired in utilising

their varying experiences and efforts for the fur-

therance of the aims they had in view.

Mr. J. H. Abbott, in his response, thanked the

many well-known gentlemen who had supported the

association by attending that dinner. The members
of the association comprised a large number of

managers of small sewage works, and it was an ex-

traordinary fact that they produced a better effluent

than was turned out from some of the larger works.
One of their primary objects was to advance the
scientific treatment of sewage disposal, and with
the idea of stimulating that work the coimcil insti-

ttited for the first time last year an examination in

the science and practice of sewage purification.

They had received the assistance of many experts,
and he thought the association was to be congratu-
lated upon having secured the services of such a
Ixiard of examiners, and, personally, he was much
gratified at the assistance those gentlemen had given
them. It was hoped that members would come
forward and take part in tlie examinations, for even
if they failed they would do themselves no harm, so

far as the study of the science was concerned. The
progress of the association had been very steady.
It was a live body, doing good work, and increasing
in usefulness year by year.

Mr. E. J. SiLcocK also briefly acknowledged the
toast. The lion, members of the association, he
said, included members of the Institution of Civil

Engineers more particularly engaged in designing
sewage disposal works, and it was a privilege which
these gentlemen highly valued, for it gave them the
opportunity of meeting at first hand those who in
the future would carry out the works they (the
engineers) had designed. Sewage works, he thought,
m:ght easily be kept in a clean and presentable con-
dition. There was no reason why the works should
not be subjected to a certain amount of ornamenta-
tion, if he might say so, as they often found was
the case with the pumping stations of waterworks.

Mr. A. V. Reynolds proposed " Kindred Societies,"
and incidentally expressed a hope that the dis-

tinguished experts who were present would give
the members some encouragement in their efforts to

improve their position, including the blessing of

superannuatdon, which they hoped to obtain some
day.

Dr. RiDEAL, in acknowledgment, supported the

suggestion of Mr. Silcock with regard to the orna-

mentation of sewage disposal works. This would

tend to make these works attractive to the casual

visitor, as was the case at Frankfort.

Mr. H. C. H. Shexton, who also replied, re-

marked that the sewage works manager was some-
thing different to what he had been in the past.

By work, energy and study the managers had raised

their calling to a sejiarate and distinct position.

The duties included a large amount of engineering

work, and unless a man was highly qualified he
would be unable successfully to undertake the v.'ork

he had to perform. It seemed to him therefore thai

this association was akin to a large number of

societies — engmeering, technical, bacteriological,

medical, and health societies, such as the Royal
Sanitary Institute.

JMr. A. J. IMartin gave "The Visitors," and .said

he did not know any of the benefactors of mankind
who received less appreciation than sewage works
managers.
Replies to the toast were made by Councillor A.

R. Kibblewhite, j.p. (chairman, Erith Sewage Works
Committee), and Alderman Oldfield (Macclesfield).

Constable, Hart's Diary.—Messrs. Constable, Hart
& Co., Limited, of 41 Eastcheap, E.G., have issued

for 1914 a very practical and handsome pocket diary,

provided for them by Charles Letts & Co. The firm,

as our readers know, have supplied limestone or

Kentish ragstone tarpaving to most of the public

authorities in the United Kingdom, and they have
almost unlimited resources in their works and quarries

at Matlock, Maidstone, Wellingborough, Islip, and
Wellingsworth.

INSTITUTION OF MUNICIPAL A^O COUNTY

ENGINEERS.

President—Mr. J. W. Cockrill, m.inst.c.b., a.r.i.b.a..

Borough Surveyor, Great Yarmouth.

NORTH-WESTERN DISTRICT.

A meeting of the institution is to be held in the
North-Western District at Manchester on February
iOth and 21st.

Thomas Cole,
92 Victoria-street, S.W. Secretary.

INSTITUTE OF SANITARY ENGINEERS.

The president-elect, Mr. John D. Watson,
M.iNST.c.E., chief engineer to the Birmingham, Tame
and Rea District Drainage Board, will deliver his
inaugural address to the members on Wednesday,
January 7th.

APPOINTMENTS VACANT.
Official and similar advertisements received dp to 4.SO p.m.

ON rnURSDAVS WILL BB INSERTED IN THE FOLLOWINO DAY'S ISSUE.
hut those responsilile for t'loir despatch are recommended
to arrange thit the>t shall reach The Surveyor office by noon
on WEDNESDAYS to CTisure tlxpir inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. lOiC) subject to later con-
firmation by letter.

CLERK OF WORKS. — December 20th. — Can-
terbury Borough Asylum. £3 3s. per week.—Town
Clerk, Canterbury.

ASSISTANT SANITARY INSPECTOR.—December
20th.—Corporation of Barrow-in-Furness. £100 per
annum.—I\Ir. L. Hewlett, town clerk.

SANITARY INSPECTOR.—December 20th.—Mans-
field Town Council. £100—£135.—Mr. J. H. White,
town clerk.

SURVEYOR'S ASSISTANT.—December 22nd.—
East Barnet Valley Urban District Council. £80

—

£100.—Mr. T. A. Buckley, clerk.

SEWERAGE OUTFALL WORKS ASSISTANT
ENGINEER.—December 22nd.—Corporation of Col-

chester. 35s. per week.—Sir. Herbert Goodyear,

borough engineer and surveyor.

ROAD AND GENERAL FOREMAN.—December
22nd.—Corporation of Faversham. 25s.

—

31s., with
house and allotment.—Mr. S. Percy Andrews, borough

surveyor.
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INSPECTOR OF NUISANCES.—December 27th.—
NewcastJe-on-Tyne Port Sanitarr Authority. £180

—

£200 per annum.—Mr. E. Sheriton Holmes, clerk.

ASSISTANT SURVEYOR. — December 27th.—
Rathmines Urban District Council. £150 per annum.
—3Ir. F. P. Fawcett, clerk, Town Hall.

BOROUGH SURVEYOR AND INSPECTOR.—
December 29th.—Marlborough Town Council. £175

—

£200 per annum.—Mr. E. Llewellyn Gwillim, town
clerk.

CLERK OF AVORKS.—December 29th.—Nesith
Town Council. £2 10s. per week.—Mr. E. C. Curtis,

town clerk.

CLERK OF WORKS.—December 30th.—Com-
mittee of Visitors, Glamorgan County Asylum. £3
per week.—Mr. W. E. R. Allen, clerk, County Hall,

Cardiff.

JUNIOR ASSISTANT.—January 7th.—Borough
surveyor's office. Corporation of Smethwick. £65 per

annum.—Mr. A. Hosken, borough surveyor.

ASSISTANT ENGINEERS.—April 1st.—Indian

Public Works and State Railways Departments.

—

Secretary, Public Works Department, India Office,

London, S.W.

JUNIOR CLERK.—Surveyor's office, Staines Rural
District Council.—Mr. Geo.W. Manning, surveyor's

office, London-road, Ashford.

MUNICIPAL COMPETITIONS OPEN.

Official and similab advertisements received ht to 4.30 p.m.

o.v thnksdais will fib i.sseeied in the following dav's issok,

but those Tesponsihle Jot their despatch are recommended
to arrange that they shall reach The SuRfEYOR office by noon
on WBDNESDAia to ensure their inclusion in the u-eekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City Xo. 10i6) subject to later con-
firmation by letter-

BOLTON-UPON-DEARNE.—December 23rd.—For
laying out 16 acres of land, and erecting 310 working-

class dwellings, for the urban district council.—Mr.
J. L. Hawksworth, Council Offices. Applications to

be endorsed " Architect."

CuVK.\TRY.—February 1st.—Sketch plans for a

technical institute, for the corporation.—Education
(Offices. 44 Bayley-lane.

BELFAST.—March 20th.—Designs for an art

gallery and museum, for the corporation.—Mr. R.

Jleyer, town clerk.

LONDON. — May 4th. — Designs from British

architects for the architectural treatment of the new
St. Paul's Bridge, for the City Corporation.

Premiums, £300, £200, and £100.—Town Clerk,

Guildhall, E.C.

NEWPORT PAGNELL.—No date.—Plans and speci-

fications for working-class cottages, for the rural

district council. Award of ten guineas.—Mr. C. W.
Powell, clerk.

DURHAM.—<No date.)—Plans for a residential

school for defective children, for the county council.

—

Education Committee, Shire Hall, Durham.

BATH.—(No date.)—Designs for a secondary school,

fur the corporation.—Mr. F. D. Wardle, town clerk.

BRIGHTON.—(No date).—Designs for a clock tower
in Queen's Park, at a cost, including the clock, not

exceeding £1,000. for the corporation.—^Ir. H. Talbot.

town clerk.

MUNICIPAL CONTRACTS OPEN.
Official and similar advertisements received up to 4.30 p.m.

on tbdrsdais will bb insbeted in thb following day's issce,

but those Tesponsible for their despatch are recommended
to arrange that they shall reach Thb Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries Such advertisements Tnay, in cases of emergency
only, be telephoned (City No. 101,6) subject to later con-
firmation by letter.

Buildings.

KEIGHLEY.—December 20th.—For tne construc-

tion of a recorder and valve house at reservoir, for the

corporation.—Mr. M. Ratcliffe Barnett, engineer.

WEST RIDING.—December 22nd.—For the erection

of a school, for the county council.—Education
Architect, County Hall, AVakefield.

HACKNEY.—December 22nd.—For the erection of

three electricity sub-stations, for the borough council.

—Borough Engineer and Surveyor.

S.\LE.—December 22nd.—For the erection of

public offices and a parish room, for the urban district

council.—Mr. C. T. Adshead, architect, 4 St. Ann's-
square, Manchester.

HORNCHURCH.—December 23rd.—For the erec-

tion of public offices, tor the parish council.—Mr.
W. C. Allen, clerk, Hornchurch, Essex.

STOCKPORT.—December 23rd.—For the erection

of boundary walls, for the corporation.—Mr. J.

Atkinson, borough surveyor.

MANCHESTER.—December 23rd.—For alterations

at a branch library, for the coi-poration.—City
Architect.

NEAV HUNSTANTON.—December 23rd.—For tlie

erection of a brick and cement gasholder tank, and the
erection of a telescopic gasholder, for the urban
district council.—Messrs. E. H. & S. E. Stevenson,
engineers, 3S Parliament-street, Westminster,

OLDHAM.—December 23rd.—For the construction
of a filter house, power and battery houses, chemical
house, washwater house, sludge tank, and reservoir,

for the corjjoration.—Mr. Chas. J. Batley, engineer,
Piethorne, New Hey.

HIGHWORTH.—December 27th.—For the erection
of four cottages, for the intral district council.—Mr.
J. P. Kirby, clerk, 100 Victoria-road, Swindon.

SHAFTESBURY. — December 29th. — For works
required in the construction of a system of water
supply for the parish of Gillingham, including the
siipplying and laying of 17^ miles of 9-in., o-in,, 4-in.,

3-in., and 2-in. iron mains, and the construction of

a service reservoir, for the rural district council.

—

Messrs. A. P. J. Cotterell & Carr, 17 Old Queen's-
street, Westminster, and 28 Baldwyn-street, Bristol.

NEATH.—December 29th.—For excavating trenches
for laying 4,000 lin. yds. of 4-in. and 5-in. cast-iron

socket pipes, and 1,660 yds. of 9-in. pipes, fixing

valves, meters, constructing reservoir, and other works,
for the corporation.—Mr. D. M. Jenkins, engineer,

Cwyn Hall, Neath.

DARTFORD.—December 29th.—For the erection of

cemetery chapels and lodge, for the urban district

council.—The Surveyor.

NORWICH.—December 29th.—For the erection of

a workshop, for the Electricity Committee.—City

Electrical Engineer.

CANTERBURY.—December 30th.—For the erection

of medical officer's and attendants' quarters at

asylum, for the Committee of Visitors.—Messrs.

Jennings & Gray, architects, Canterbury.

EAST RIDING.—December 30th.—For the erection

of clerk and steward's house, six cottages, and other

buUdings at the Beverlej' asylum, for the county

council.—Mr. H. T. Tate, County Hall, Beverley.
"

BEDWELLT1\—December 31st.—For the construc-

tion of an underground convenience, for the urban
district councU.—Mr. D. H. Price, surveyor.

DAWLISH.—January 1st.—For alterations and lay-

ing out of council offices, stores, and fire station, for

the urban district council.—Mr. S. F. C. Churchward,
surveyor.

EAST SUSSEX.—January 1st.—For repairs and
alterations to Monk Bretton bridge. Rye, and the

reconstruction in ferro-concrete of the bridge decking,

for the county council.—Mr. F. J. Wood, county

surveyor.

MARGATE.—January 2nd.—For the erection of

iron and steel work at the Westbrook pavilion, and
enclosing and glazing, for the corporation,—Mr. E. A.

Borg, borough engineer.

ALSAGER.—January 2nd.—^For the erection of

water pumping station, two cottages, and covered

concrete reservoir, for the urban district council.

—

Mr. F. W. Stocks, engineer. Town Hall Chambers,
Middlewich.

TEDDINGTON.—January 3rd.—For erecting build-

ings, chimney shaft, sewers, manlioles, connections,

and roadways in connection with sewage disposal and
refuse destructor works, for the urban district

council.—Mr. Marshall Hainsworth, surveyor.

WANTAGE.—January 5th.—For the construction

of workmen's dwellings, extension of pipe sewer, con-

struction of house and surface-water drains, sinking

well, and the erection of wire fencing and gates, for

the rural district council.—Mr. J. W. Harris, engineer

and surveyor.

SAWBEIDGEWORTH.—January oth.—For the

erection of council chambers and offices, for the urban
district council.—Mr. W. Morris, clerk.
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EAST RIDING.—January 6tli.—For alterations

and additions to a school, for the county council.

—

Building Surveyor, County Hall, Beverley.

WEST RIDING.—JanuaiT Tth.—For the erection

of a sanatorium, for the Public Health and Housing
Coniniittee.—Jir. Francis Alvev Darwin, clerk. County
Hall, AVakefield.

STAFFS.—January Tth.—For the erection of two
schools, for the Education Committee.—Mr. G.

Balfour, director of Education, Coimty Education

Offices, Stafford.

CROMPTON.—January 10th.—Schemes and tenders

for refuse destructor and steam disinfector, for the

urban district council.—Mr. F. F. Gai-tside, clerk and
surveyor. Town Hall, Shaw, near Oldham.

BOURNEilOUTH.—January 14th.—For the erec-

tion nf conveniences and shelters, for the corporation.
—yii: F. W. Lacey, borough engineer and surveyor.

Iron and Steel.

BURY.—December 20th.—For the supply of iron

castings, for the Joint AVater Board.—Waterworks
Manager, Parson's-lane, Bury.

BIRKENHEAD.—December 22nd.—For the con-

struction of a pipe line, including a tunnel under the

fStuary of the Dee, for the corporation.—Sir

Alexander Binnie, Son, & Deacon, St. Stephen's

House, Victoria-embankment, London, S.W.

POOLE.—December 22nd.—For providing and
fixing wrought-iron fencing, for the corporation.'

—

Mr. S. J. Newman, borough surveyor.

RHONDDA.—December 23rd.—For the supply of

100 public lamp columns, for the urban district

council.—Mr. E. Taylor, acting engineer and surveyor.

BELFAST.—December 23rd.—For the supply of

cast-iron penstock frames and covers, and manhole
frames and covers, for the corporation.—City

Surveyor.

EPSOM.—Decerabej- 29th.—For the sale of 250

second-hand, cast-iron -spigot and socket 7-in. pipes,

in good condition, lying at the Ewell depot.—Mr. T. E.

Ware, surveyor.

IRLAil.—January .5th.—For the supply and fixing

of iron railing, for tlie urban district council.—Mr.

R. H. AVinterbottom. surveyor.

LEICESTER.—January 7th.—For the purchase of

second-hand cast-iron spigot and socket pipes, in good

condition, for the corporation.—]\Ir. G. T. Edwards,
engineer and manager. Waterworks.

WARRINGTON.—January 7th.—For the supply

of weldless steel pipes for feeding boilers, for the

corporation.—Mr. F. V. L. ^lathias, borough electrical

and tramways manager.

DARLINGTON.—January 7th.—For the erection of

a steel coal-store roof, railway gantries, and inspection

chambers at the gasworks, for the corporation.—Mr.

F. P. Tarratt, engineer. Gasworks.

WARSAW.—February 16th.—For the supply of two

vertical compound engines, with plunger, piston, or

differential pumps, or of two turbines, with centrifugal

or turbo-pumps, for the Municipality.—Sir William
H. Lindley, 29 Blittersdorpherplatz, Frankfort-on-

Maine.

Roads.
BERKS. — December 20th.—For the supply of

broken road materials, gravel, and sand, for the county

council.—Mr. J. Fred. Hawkins, Shire Hall, Reading.

HALIFAX.—December 20th.—For the execution of

private street works, for the corporation.—Mr. J, Lord,
borough engineer.

TANGIER.—January 20th.—For the construction

of certain roads, for the Commission G^nerale des

Adjudication-: et des Marches-—Commercial Intelli-

gence Branch of the Board of Trade, 73 Basinghall-

street.

GRANGEJIOUTH.—December 22nd.—For strength-

ening and resurfacing a main road, for the corporation.

—Mr. D. A. Donald, burgh engineer.

PONTYPRIDD.—December 22nd.—For the con-

struction of a new highway, for the urban district

council.—Mr. W. E. Lowe, engineer and surveyor.

PONTYPRIDD.—December 22nd.—For works of

kerbing, flagging, and pitching in two streets, for the

urban district council.—Mr. W. E. Lowe, engineer

and surveyor.

LITHERLAND.—December 22nd.—For work of

making up and reconstructing, for the urban district

council.—5Ir. A. H. Carter, surveyor.

SWANSEA.—December 22nd.—For the execution
of private street works, for the corporation.—Mr. G.
Bell, borough sun-eyor.

SUNDERLAND.—December 22nd.—For the supply
of hand-broken whinstone, tarred limestone, whin-
stone chippings, and blast furnace slag chippings, for

the rural district council.—Mr. T. Young, surveyor.

BILLERICAY.—December 22nd—January oth.—
For making up work in two loads, for the Brentwood
and Billericay councils.—Mr. A. T. G. Woods, sur-

veyor. New-road, Brentwood.

SOUTHGATE.—December 22nd.—For the execution
of private street works, for the urban district counciL
—Mr. C. G. Lawson, surveyor.

.\MBLE.—December 22nd.—For paving Byroii-

.slieet, for the urban district council.—Mr. W. Burton,

.iurveyor.

WARRINGTON.—December 22nd.—For the supply
of granite or whinstone cubes, and karri or jarrah

wood blocks, for the corporation.—Borough Surveyor.

FINCHLEY.—December 22nd.—For making up
certain streets, for the urban district councU.—Mr.
C. J. Jenkin, engineer and surveyor.

GILLINGHAM.—December 23rd.—For the supply
of road materials, Portland cement, lime, requisites

for precipitation works, stoneware pipes, timber,

sewer ironwork, coal, coke, briclis, paints, oils,

varnish, ironmongery, and disinfectants, for the cor-

poration.—Mr. J. L. Redfern, borough engineer and
surveyor.

ENFIELD.—December 23rd.—For the supply of

hardcore and gravel, delivered free at New Bamet
station, G.N.Ry., and unscreened gravel, for the urban
district council.—Mr. T. W. Scott, clerk.

ROCHDALE.—December 23rd.—For making good
certain roads, for the corporation.—Borough Surveyor.

RHONDDA.—December 23rd.—For paving, kerbing,

channelling, and road making, for the urban district

council.—ilr. E. Taylor, acting engineer and surveyor.

CHISWICK.—December 23rd.—For maldng up work
in two roads, for the urban district council.—Mr. E.

Willis, surveyor.

SOMERSET. — December 27th. — For surfacing

tarring on main county roads during the year 1914,

for the county councU.—Mr. H. T. Chapman, county
surveyor, Wells.

WEYMOUTH.—December 30th.—For the supply of

broken granite, for the corporation.—Mr. K, J. S.

Harris, borough engineer and surveyor.

BROMLEY.—December 30th.—For making good
certain roads, for the corporation.—Borough Engineer.

SWANSEA.—December 30th.—For the supply of

material, and reforming, ballasting, and metalling,

for the rural district council.—Mr. G. P. Thomas,
surveyor. Station-road, Fforestfach.

BIRMINGHAM.—December 31st.—For the main-
tenance and repair of asphalt pavements, for the cor-

poration.—Mr. Henry E. Stilgoe, city engineer and
su rveyor.

HARWICH.—December 31st.—For steam rolling in

the borough, and the supply of bi'oken granite, for the

corporation.—Mr. F. H. French, borough surveyor.

HAILSHAM.—January 3rd.—For the supply of

granite, stone, flints, beach, and cartage, for the

rural district council.—Mr. E. Catt, clerk.

SOUTH STONEHAJL—January 3rd.—For the

supply of British macadam, for the rural district

council.—Mr. F. Heather, surveyor, Cheevin Side,

Old Portswood, Southampton.

ULVERSTON. — January 3rd. — For highway
improvement work, for the rural district council.—The
Engineer, Virginia House, 2-1 Queen-street, Ulverston,

NORTH RIDING,—January 3rd,—For the supply

of broken and unbroken stone, and steam rolling and
scarifying, for the county council.—Mr. W. G.

Bryning, county surveyor, Northallerton.

PONTYPRIDD.—January 5th.—For work of road

improvement, for the urban district council.—Mr.
W. E. Lowe, engineer and surveyor.

HIPPERHOLME.—January oth.-For the supply

of macadam from April 1st to December 31, 1914, for

the urban district council. — Mr. G. AVliarton

Thompson, engineer and surveyor.

EASTHAJIPSTEAD. — January 6th. — For the

supply of broken and unbroken granite, slag, lime-

stone, and flints, for the rural district coiincil.—Mr,

J, R. Treadwell, surveyor of highways.
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DORSET. — January Otli. — For the supply of

broken granite, basalt, quartzite, slag, and tarred
macadam, for the county council.—Mr. W. T.

Fletcher, county surveyor, Dorchester.

DOKSET.—January 9th.—For surface tairiiig mi
main roads, fur the county council.—IMr. W. T.

Fletcher, county surveyor, Dorcliester.

TRING.—January 12th.—For the supply uf 12,UUU
gallons of refined coal tar, for the urban district

council.—Mr. S. S. Gettings, surveyor.

BRIXHAM.—January 13th.—For relaying fuot-

[latlis, for the urban district council.—The Surveyor.

AVANDSWORTH.—January IDth.—For road repairs

in certain roads, for the borough council.—!Mr. 1'.

Dodd, borougli engineer.

Sanitary.
DOVKR. -Uecember 2Utli.—For the i-ollection d

house refuse, for the corporation.-- Mr. W. C. Hawkc
liorougli engineer.

HARROG.ATE.-Deeeuiber 2Uth.-For the supply of

disinfectants, for the corporation.—Mr. J. Mair, uicili-

cal officer of health.

HALIFAX.—Deeeniber 20th.—For the eoustructiou
of earthenware pipe sewers, for the corporation.— Mr.
J. Lord, boroii^'h engineer.

HARDINGSTONE. — December 21st. — For altera-

tion.-; to filter beds and sewerage works, for the rural

di.striet council.—Jlr. F. Harper, surveyor.

.VITDENSHAW.—December 22nd.—For the removal
of nightsoil and refuse, for the urban district council.

—Chairman of Sanitary Committee.

SETTLE.—December 22nd.—^For laying earthen-

ware pipe sewers, constructing manholes, and flushing

chambers, and other works, for the rural district

council.—Mr. T. A. Foxcroft, engineer and surveyor.

BOGNOR.—December 22nd.—For supplying cast-

iron pipes and appendages, and laying and jointing

the cast-iron outfall and other pipes, construction of

engine-liouse and tank, and providing and erecting

pumping plant, valves and connections, for the urban
district council.—The Engineer.

HATH.—Decemlier 22ud.—For the construction of

pi))e sewer with nianlioles, for the corporation.—City

Surveyor.

BELPER.—December 24th.—For laying pipe sewers

and constructing manholes, for the rural district

council.—Mr. R. C. Cordon, surveyor, Duffield.

WEMBLEY.—December 3Uth.—For constructing G

iLiile.s of pijie sewers and manholes, for the urban dis-

trict council.—Mr. C. R. W. Chapman, surveyor.

MUTFORD AND LOTHINGLAND. — December
3Ist.—For removal of house refuse, and emptying
cesspools, for the rural district council.—Mr. W. B.

Forward, clerk, 148 London-road North, Lowestoft.

RAM SBOTTOM.—December 31st.—For the supply
and erection of revolving sprinklers on the percola-

ting filters at sewage works, for the urban district

council.—Messrs. James Diggle & Son, 14 Victoria-

.street, Westminster, S.W.

MATLOCK.—January 3rd.—For the supply and
erection of revolving sprinklers on the percolating

filters at sewage disposal works, for the urban district

council.—Messrs. James Diggle & Son, 14 Victoria-

street, Westminster.

TEDDINGTON.^Ianuary 3rd.—For the construc-

tion of sewers, manholes, chimney shaft and other

works, for the urban district council.—Mr. M. Hains-
worth, surveyor.

STRETFORD.—January 3rd.—For the construction

of a storm sewer and chaiuiel nearly a mile long, for

the urban district council. — Mr. Ernest Worrall,

surveyor.

PONTYPRIDD.—-January 5th.—For the construc-

tion of stoneware and steel tube sewer and manholes,
for the urban district council.—Mr. W. E. Lowe,

engineer and surveyor.

RUNCORN.—January oth.—For the removal of

nightsoil, for the rural district council.—Mr. G. F.

Ashton, clerk.

WEST BRC>MWICH. — January 5th. — For the

removal of nightsoil and emptying cesspools, for tlie

corporation.—Inspector of Nuisances, Sanitary Offices.

SOUTHPORT.—January 6th.—For the construction

of htonewar.- pipe intercepting sewers, surface-water

drains, destructor buildings, and other works apper-

taining thereto, for the corporation.—Mr. G. Midgley

Taylor, engineer, Caxton House, Westminster, S.W.

WALTIIAMSTOW.-January 22nd.—For drainage
iiiid other works, for the parochial charities.-Mr. W.
Iloughloii, surveyor, 58 Old Broad-street, E.C.

NEWCASTLE (Co. Down).—January 3l6t.—For the
constru<tion of a complete sewerage sclieme, for tlie

urban district council.—Messrs. Swiney & Croasdaile,
Avenue Chambers, Belfast.

Stores.

YORK.—December 22nd. For the supply of iiiate-

lials, for the Electricity and Tramway Committee.—
-Mr. ,J . W. Harne, engineer and manager.

ABERDEEN,—December 23rd.—For the supply of

cast-iron, malleable iron, Portland cement, brushes,
and rubber and leather boots, for the corporation.

—

Mr. W. Dyack, burgh engineer.

GILLINGHAJNI.—December 23id.—For the supply
of road materials, Portland cement, lime, requisites
for precijiitation works, stoneware pipes, and dis-

infectants, for the corporation.—Mr. J. L. Redfern,
b< 'rough engineer and surveyor.

DEVON Pi )RT.—December 24th.—For the supply
of masons', plasterers', and slaters' materials, sand,
brooms, and ironmongery, for the corporation.—Mr.
R. J. Fittall, town clerk.

SLOUGH.—January 3rd.—For the supply of tools,

ironmongery, stoneware pipes, Portland cement, tar
oil, distilled tar, screened shingle, and prepared
tarred granite, for the urban district council.—The
Surveyor.

PLYMOUTH.—January 17th.—For the supply of

paints, varnishes, ironwork, petroleum oil, broom-
heads, liousehold brushes, iron and steel, pitchpine,
deals, flooring, carbolic powder, Portland cement,
lubricating oils, tar, pitch, painters' brushes,
explosives, soap, soft wood blocks, creosote, disinfect-

ing fluid, granite kerbs, setts, white lead, and tools,

for the corporation.—Mr. James Paton, borough
engineer and surveyor.

STEPNEY.—February lUth.—For the supply of

lirieks, lime, fireclay, brooms, cast-iron work, colours,
varnishes, painters' brushes, drainage materials,
oilman's goods, Portland cement, pitch, tar, green oil,

bitumen, timber, tools, implements, ironmongery,
wheelwrights' materials, ballast, shingle, sand,
hoggin, flints, uniform clothing, boots, disinfectants,

paving materials, horse hire, and squaring and re-

dressing old paving materials, for the borough council.

—Mr. M. W. Jameson, borough engineer.

Miscellaneous.

SALFORD.—December 22nd.—For the supply and
erection of vertical retorts on the continuous system,

for the Gas Department.—Mr. W. W. Woodward, engi-

neer, Gas Offices, Bloom-street.

NORTHAJUPTON.—January 12th.—For the con-

struction of a double line of tramways to Far Cotton,

and the doubling of a section of the Kingsthorpe

route, together with the necessary overhead equip-

ment, underground feeders, and telephones, for the

corporation.—Mr. Alfred Fidler, borough engineer.

TENDERS FOR MUNICIPAL WORKS OR SUPPLIES.

The Editor invites the co-operation ol SnEVBYOB readers
with a view to making the information given under this

head as complete and accurate ai possible.

* Accepted. t Eecommended for acceptance.

J Provisionally accepted. '

BEXHILL.—For private street improvement work, for tlie

corporation.—Mr. G. Ball, borough surveyor ;—

Manor-road (Lower).—Crosby & Co., Limited, Bexbill, £84^;

W H Wallis & Co., Eastbourne, JE746; J. Mowlem & Co.,

Limited. London, i'696; E. Free & Sons. Maidenhead,
±C»0 ; S. Carey, Bexhill, i£692; Koad Maintenance, &c..

Company, Limited, London, £683.

Man.Mr-road (Upper).—Crosby & Co., Limited, BexhiU, £761;

W H. Wallis & Co., Eastbourne. £7.S1 ; J. Mowlem & Co..

Limited. London, £675: E. Free & Sons, Maidenhead,
£635'; S. Carey, Bexhill, £660; Road Maintenance, &c.,

Compiiuv, Limited, London, £653.

Wickham-avenue (part).-Crosby & Co., Limited, Bexhill.

£970- W H Wallis & Co., Eastbourne, £829; J. Mowlem
i Co' Limited. London, £756; E. Free & Sons, Maiden-
head. '£764; S. Carey, Bexhill. £757": Road Maintenance,

c^c Company, Limited, London, £754.

Ci.riden'-drive (Part 1).—Crosby & Co.. Limited. Bexhill. £2,067;

W H Wallis A Co., Eastbonrne, £1,877; J. Mowlem i
Co Limited, London, £1,656; E. Free & Sons, Maiden-
head, £1.641: S. Carey. Bexhill, £1,634*; Eoad Mam-
tenance &c.. Company, Limited, London, £1,628.

Cuoden-drive (Part 2>.-Crosby & Co., Limited, BexhiU, £3,394;

W n Wallis & Co., Eastbourne, £3,185 ; J. Mowlem i Co.,

Limited, London, £2,659; E. Free & Sons, Maidenhead,
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i'2,T31 ; S. Carey. Bexhill. JE'2,656 "
; Eoad Maintenance, &c..

Company, Limited, London, £2,614.
Oooden-drive fPart 3>.—Crosby & Co., Limited, Bexhill, £3,227

;

W. H. Wallis \ Co.. Eastbourne. £3.086: J. ilowlcm &
Co., Limited, London, £2,447 ; E. Free & .Sons, Maiden-
head, £2,422; S. Carey. Bexhill. £2,412 : Road Main-
tenanre, &c.. Company, Limited, London, £2,450.

CHATHAM.—The foUowinj? tenders liave been accepted.

—

Mr. C. Day, borough surveyor :

—

W. J. Auger.—Gravel, 38. Id. per cubic yard, and ballast.
3s. Od. per cubic yard.

'J'rechman. Weeks & Co., Limited.—Cement, £1 14s. lid. per
ton.

T. Wragg & Sous, Limited.—Wakefield's gulleys, £3 6s. each
(less 21 per cent*.

Duulton A Co., Limited.— Pipes, 6 in. 5Jd. per foot, lin. 9 in.

103d. per foot, liu. bends. 6 in. Is. 4d. each, 9 in. 25. 73d.
each, junctions. 6 in. on Sin., single Is. 9Jd. each, double
2s. 73d. each, 6 in. on Din., single 3s. 6jd. eacli. double
.IS. 3id. each (less 2^ per centj.

I>over Engineering Works, Limited.—Manhole covers, £1 Is.

each, gratings and frames " A," 4s. 9d. per cwt., " B "

(large) 4s. 9d. per cwt.. " B " (small) 4s. 9d. per cwt.. C "

4s. 9d. per cwt.. hydrant boxes and covers £2 14s. per
dozen, and hydrant box covers 16s. per dozen.

I'ryke & Palmer.—Best scavenger brxishes 6s. 4d. per dozen,
sweeping-machine brush stocks (refilling) £1 9s. lid. per
set, sweeping-machine brushes £1 19s. lid. per set.
scrubbing brushes 5s. 7d, per dozen, mud shovels 17s. IJd.
per dozen, gull.v emptying scoops 19s. 8d. per dozen.

1'. Bird & Co.—Steel shovels 17s. 3d. per dozen, mud scrapers
£1 29. 6d. per dozen, mud shovel handles 5s. 3d. per
dozen, solid steel pick heads 18s. 5d. per dozen, 10 lb.

hammers £1 Is. per dozen.
W. & F. Archer.—Best scavenger brooms with handles

£1 7s. 9d. per dozen.
H. A. Couchman & Co.—Small bass brooms 10s. 6d. per dozen.

stove brushes 2s. per set. and best hair brooms £1 15s.

per dozen, mops with handles 17s. lid. per dozen.

LEWISHAM.—For the supply of five dust vans in accordance
with a specification prepared by the borongh surveyor,
Mr. E. van Putten ;—

Per van.
£ s.

W. Smith & Son 60
Belle Isle Company, Limited 60
T. Xortou & Sons, Limited 55
F. W. Buck 55
Glover & Son * 54 10

CANNOCK.—For the supply of refined tar, in accordance
with the Eoad Board Specification, for the urban district
council.—Mr. Jl. Blanchard, engineer and surveyor :

—

Robinson Brothers. Limited, Birmingham.
Brownhills Chemical Works Company, Brownhills. near

Walsall.'
Major & Co., Limited. Wolverhampton,
Brotherton & Co., Limited. Leeds.
,T. E. C. Lord, Manchester.

NUNEATON.—For the construction of earthenware and
cast-iron pipe sewers, and other works, for the rnral
district council.—Mr. F. C. Cook, engineer :

—

C- Chamberlain. Leicester
II. Whiteman A Co., Coventrv
Jukes & Co.. Tipton
A. E. Palmer, Leicester
G. P. Trentham. Limited. Birmingham*

£3,771
3,653
3,228
3,054
3,000

PEESTWICH.—Accepted for carrying out a private street
improvement, for the urban district conncil.—Mr. S. H.
Morgan, surveyor :

—

T. P. Willan. Manchester.

ROCHDALE.—For making good a certain street, for the
corporation.—Mr. S. S. Piatt, borough surveyor :

—

R. Lomax, Eccles.

EOMFOED.—For the supply of best blue Guernsey granite.
for the rural district council.—Mr. G. Lapwood, highway
surveyor :

—

Brookes. Limited, Westminster. S.W.
Fry Brothers, Greenwich. S.E
J. Mowlem & Co.. Westminster. S.W
W. Griffiths & Co.. Limited. Bishopsgate-street. E.G.

£1,283
1,215
1,183
1,151

of refuse, for the rural

Cowley P.^rish.

J. Salter, Hayes £46
E. Martin. TJxbridge .. .. .. .. 24
G. Butler. Cowley * 23

Harefield Parish.

C. Filkins. Harefleld £59
W. Kibbles. Harefield 50
E. W. Bignell, Harefield* 48

HlLLINGPOX P.*r.ISD.

F. Whale. Hillingdon £58
J. Salter, Hayes* 51

Nor.THOLT P.\UISII.

E. J. King. Northolt £35
F. .J. Eeed. Northolt 32
W. Edlin. Northolt 30

West Drayton Parish.

F. C. Cook, West Drayton * £50

WAKEFIELD.—For executing private street works, for the
corporation —Mr. ,J. P. Wakeford, city surveyor :

—

Wilson Brothers, Wakefield, £612.

WAKEFIELD.—For additions to the fire station, fo
poration.—Mr. J. P. Wakeford. city surveyor:—

Higgiiis A I'ashley, Wakefield, £277.

WANDSWOETH. —
.streathani. for (

borough engineer :

making up Fernwood - avenue,
borough council.—Mr. P. Dodd.

MEETINGS.
crcfories ond others will oblige by sending early notice of

dates 0/ toTthcoming meetings.

DECEMBEE.
—Institution of Mechanical Engineers: Col. E. E.

Crompton on "Mechanical Engineering Aspects of
Eoad Construction." 8 p.m.

JANUAEy.
- Institute of Sanitary Engineers: Presidential Address

by Mr. John D. Watson, m.inst.c.e. 8 p.m.
—Surveyors' Institution : Mr. Graham Mould, Barrister-

at-Law, on " The Law of Dilapidations."
—Surveyors' Institution (Junior Meeting) : Mr. U. J.

»Smith on " The Housing and Town Planning -\ct m
Working." 7 p.m.

—Surveyors' Institution : Mr. George Corderoy ou
' Measuring and Quantity Surveying."

—Concrete Institute: Discussion on Joint Eeport of tlie
Eeinforced Concrete Practice Committee and the
Quantity Surveyors' Association, on " Standard
Methods of Measurement for Reinforced Concrete
Work." 7.30 p.m.

FEBEUAEY.
—Institute of Sanitary Engineers : Annual Dinner,

Holborn Eestaurant.
21.—Institution of Municipal and County Engineers

:

Meeting at Manchester.

AprOINTMENTS OPEN.
Official a.nd similar adveetisbjents received up to 4.30 p.m.

os thup-sdays will bs i.vsbeted in thh following day's issub,
but those responsible for their despatch are recommended
to arrange that they shall r-iach The Sckveyor oifice by noon
on WEDNESDAYS to ensure titeir imlusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. lOiS) subject to later con-
firm.aiion by letter.

"DOROUGH OF MABLBOROUGH.
-*-* SURVEYOR AXD IX.SPECTOR OF

XUIS.^XGES.
The Town Council invite applications for tlie joint

offices of Surveyor and Inspector of Xiiisances for the
Borough.
The person appointed will be required to devote the

wliole of his time to his duties, and must be fully

competent to perform all the duties of a Surveyor O'l-

cludingr HiL'hway.-) and In.-pector of NuLsances, and
to superintend the management of the Sewage Works
(.Septic Tank) and Waterv.orks.

Furtlier information as to the duties may be ob-
tained on application to the undersigned.
The salary will be £175 per annum, rising by 5

annual increments to .€200 per annum.
Office accommodation with stationery and postages

-.vill be provided by the Council.
The person appointed will be required to conform

to the regulations of the Local Government Board
from time to time affectiiiir In.speetors of Nuisances,
and, subject to the .-sanction of the Board, the pro-

portion of salary allotted to the office of Inspector of

Xiiisances will be £75.

The appointments will be subject to determination
In- three months' notice on either side.

Security in the sum of £200 by a Guarantee Policy
will be required.
Canvassing, either directly or indirectly, is pro-

iiibiterl. and will disqualify.
Applications, endorsed " Surveyor and Inspector of

Nuisance.-;.'" accompanied by copies of not more than
three testimonials, must be sent so as to reach the
undersigned not later than Monday, the 29th instant.

(By order)

ED. LLEWELLYN GWILLni.
Town Clerk.

Marll)orouf.'h.

December 15. 1913. (l.Oj.-^i

RATHMINE.S URBAJf DISTRICT C0CNC11-.
The Council invite applications for tiie aiipuiiit-

ment of an Assistant Surveyor at a salary of £150 i>cr

annum.
Applicants must be neat drauglitsnien, and iiavc :i

thc>rout.'b knowledge of levelling and surveying.
Preference will be given to candidates witli a Uni-

versity Decree.
The candidate appointed will be required to live

the Town.ship, and devote the whole of his time to t!i

duties of the office.

.Vpplications. .statin^' aj:e and experieiu'C. acom-
I'.uiiod by recent testimouiHls, must be .sent addi-o.s.scd

ti tlie Chairman of the Council. Town Hall, Katli-

iiiiiies. not later than Saturday, the 27tli Deceiiib' '

liil'i.

(Rv order)
F. V. F.WVfKTT.

Cl.-ik.

Town Hall, Kathinines.
December 15, 1913. (.1,015;
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pOUNTY BOROUGH OP SMETHWICK.
BOROUGH SURVF.YORS DEPARTMKNT.

Tlie Cnrpoi'ivtioii iiivile iipplifations foi- llu^ appoint-
ment of ii Junior Assistant in the Borough Surveyors
Office at a conmienring salary of JL:65 per annum.
Applicants must lie neat and expeditious drauplils-

men, and accurate surveyors and levellers.

Applications, accompanied by copies of not more
than three recent testimonials, must be sent to mo,
\uider seal, endorsed "Junior Assistant," not hiti'r

than Wedne.sdav, Jannarv 7, 1914,

"a. HOSKEN,
Borouch Surve\ or.

Council House,
Sniethwick.

December 15, 1913. (1,U-I7)

A FIRM of standing requires the services in

London and District of a representative for

Sewage Ironwork Fittings. Experience in this class

of business and connection with engineers and con-
tractors are essential points. Salary and commission
would be the basis of remuneration.—Apply, with full

particulars, to Box 1,350, office of The Surveyoi!, 24

Bride-lane, Fleet-street, B.C.

TAINES RURAL DISTRICT COUNCIL.
Wanted, in the Surveyor's Office, Junior Clerk,

iliist have knowledge of typewriting and letter-filing.

Salary according to experience.
Applications, with not more than two testimonials,

stating age, &e., to be sent to Geo. W. Manning, Sur-
veyor's Office, London-road, Ashford, Middlesex. (1,052)

EX-i^UriLS AND JUNIOR
ASSISTANTS.

ASSISTANT (22) desires appointment in Sur-
veyor's office. Experienced surveying, levelling,

constnietion, road maintenance; good knowledge
building construction; neat draughtsman; cyclist.

Excellent testimonials; moderate salary.—Box 1,351,

office of The Surveyor, 24 Bride-lane, Fleet-street,

E.C. (1,057)

TENDERS WANTED.
nprino urban district council.
-*• teni)i;rs for refined tar.

Tlic 'I'ring Urban District Council invit^'^ TcikI.t^
for the supjjly of 12,000 gallons (more or less) of Re-
fined Coal Tar complying with the Road Board's Speci-
fication for Tar No. 1, delivered to Tring Station, car-
riage paid, in Contractor's own barrels, as required
by the Council between the 1st April and the 30th
June, 1914.

General Conditions and Forms of Tender may be
obtained on application to the undersigned.
Tenders, endorsed " Tender for Tar," must be de-

livered to A. W. Vaisey, Esq., Clerk to the Council,
Tiing, not later than noon on Monday, the 12th
Jan\iary, 1914.

The lowest or any Tender w^ill not necessarily be
accepted.

S. S. GETTINGS, assoc.m.insi.c.e..

Surveyor.
Surveyor's Office,

Tring.

December 16, 1913. (1,051)

T EICESTER WATER-CORPORATION
WORKS.

S.VLE OF IRON PIPES AND VENTURI METER.
The Leicester Water Committee invites Tenders for

about 250 Second-hand Castriron Spigot and Socket
15-in. Pipes, about lift. 6 in. long, ingood condition,
lying on side of road in Forest-road, near Lough-
borough
Also for a 15-in. Kent Venturi Meter at the Naniian-

tan Reservoir.
Tenders to l)e delivered to me on or beffire flip Ttb

Janu.arv next.

G. T. EDWARDS,
Engineer and Manager.

Waterworks Office,

Bowling Green-street,
Leicester.

December 16, 1913. (1,055)

^
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RANSOMEH^H CONTINUOUS

H FILTERS
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;
MUNICIPAL
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.^HHB fl :: WRITE FOR BOOKLET No. 130 ::I TO

RANSOME-vcr*!EBR MACHINERY CO.^^ ^^•- 509 BRUNSWICK HOUSE,
WESTMINSTER, S.W.

Telephone : Telegrams :

2188 Victoria. Vermehrico. London.
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BOROUGH OF PLYMOUTH.
Notice is hereby given that after the expiration

of 10 days from the date hereof the Corporation intend

to enter" into Contracts for the Supply of the followins;

Goods and Materials for one year:—
Schedule No. .T.—Section A—Paints.

Section B—Varnishes.

,, 5.—Ironwork.
,, 7.—Petroleum Oil.

,, ,, 8.—Broomheads.
,, 9.—Household Brushes.

., 11.—Iron and Steel.

„ ,, 13.—Pitchpine, Deals, Flooring, &c.

,. 14.—Carbolic Powder.
,. 15.—Portland Cement.
,. 16.—Lubricating Oils.

„ ,, 17.—Tar and Pitch; includes refined tar

for use in the construction of tarred

macadam roads and for tar-spray-

ing.

,, ,, 18.—Painters' Brushes.

„ ,, 19.—Explosives.

.. 22.—Soap.
,. 23.—Wood Blocks, Soft.

,, 24.—Creosote.

,, 28.—Disinfectant Fluid {Bacteriological

test).

., 29.—Granite Kerbs, Setts. &c.

„ .30.—White Lead, Red Lead, Linseed Oil,

and Turpentine.

,, 31.—Refilling Machine Revolving Brooms.

,, 33.—Benzoline and Motor Spirit.

„ 34.—Tools.
,, 3.T.—Indiarubber Goods, Hose, &c.

,, 36.—Ship Chandlers' Goods (Sundry Oils,

Waste, Grease).

Tenders must be based on the whole of a Schedule

('with the exception of Schedules Nos. 3. 4, 22, 29 and
36). and not on any particular item contained therein.

(Separate Tenders will be considered for Sections A
and B of Schedule No. 3.)

Schedules may be obtained on payment of a deposit

of £1 in cash for each Schedule. The deposits on the

Schedules will be returned, provided bond-fide Tenders

are received on or before the 17th January, 1914.

Should the Contractor withdraw his Tender, or fail to

send in one, the amount of his deposit will be for-

feited, and the Contractor who applies for the
Schedules must do so on the distinct understanding
that he is willing to abrde by the terms of this adver-
tisement.
The lowest or any Tender will not necessarily be

accepted.
Tenders to be delivered not later than Saturday,

.January 17, 1914, addressed to the undersigned.

JAMES BATON,
Borough Engineer and Surveyor.

?ilunicipal Offices,

Plvmouth.
December 21, 1913. (1,056)

ASTHAMPSTEAD RURAL DISTRICT
COUNCIL.

SEASON 1914-15.

The above-named Council invite Tenders for the

Supply of Road Material (Broken and Pnbroken)-
viz. :

—

Granite,
Slag,

Limestone,
Flints,

to 1)6 delivered at the various Stations in and near

the District.

Sealed Tenders, on Forms to be obtained from the

Surveyor of Highways (Mr. J. R. Treadwell, Couni'il

Offices, Bracknell), endorsed " Road Materia.1," to

be delivered to me the undersigned, on or before

Tuesday, the 6th day of January, 1914.

Sample.s to be sent, carriage paid, direct to the

Surveyor, who will, if required, furnish any informa-

tion.

The Council do not bind themselves to accept the

lowest or any Tender.

(Bv order of the Council)

C. B. WILSON,
Clerk.

Council Offices,

Bracknell, Berks.
December, 1913. (1,027)

voidless
Asphalt Macadam

Improved Methods, High-grade Bitumen

and Exclusive Machinery solve the

problem of Economical and Efficient

Construction of Roads at a Low Cost.

WRITE FOR THIS BOOK .

]'oidless Asphalt Macadam covstniciioti is explained ana ilhts-

trated in an interesting book issued by Higlnvays Consiniction

Limited. It -.nil be sent on request addressed to :
—

Highways Construction Ltd.,

FINSBURY COURT, FINSBURY PAVEMENT, LONDON, E.G.

M
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Minutes of Proceedings.

Tu. Q«i. .«.->- Miich has been written and
The Solution j • xi. x i-

. .. said m the past in connection

Sewaee ProbI
^^ '^^* ^^® disposal of sewage as

to the impossibility of formulat-

ing rules which admit of general application.

We have been told that every case must be treated

on it« merits, and that varying conditions are

encountered, not onlj- in different places, but also

from time to time in the same place. It is there-

fore interesting to note, as an indication of the
progress which has taken place in the science of

the purification of sewage, that such an eminent
authority as Dr. Bostock Hill, medical oflicer of

health for the county of Warwickshire, in his

presidential addi'ess to the Association of Managers
of Sewage Disposal Works at the annual meeting
lately, not only stated that " from the point

of view of the municipality the sewage problem
has been solved," but also fonnulated definite

rules with regard to the capacity of tanks for

preliminaiy treatment, the type of filter, and
depth and grade of material which should be
adopted. It is true that Dr. Bostock Hill quali-

fies his rules by the statement that ' s|>ecial cases

must, of course, be specially dealt with," but he
follows this up by saying that for an average
sewage consisting chiefly of ordinary domestic
sewage and refuse he has definitely come to the
conclusion that, '' in the majority of cases at
least," the period of septic action should be re-

duced to twelve or fourteen hours.

At first sight this would appear to mean that
the capacity of the tanks should be equal to one-
half to seven-twelfths of the daily dry-weather
flow, but there are tanks of this size in which the
sewage passes through from the inlet to the outlet

in as little as four hours. Should these tanks
have been made three times as large in order to

ensure the retention of the sewage in them for the
period of twelve hours, recommended by Dr.
Bostock Hiir^ Again, with reference to the per-

missible amount of suspended solids in the tank
effluent, it is suggested that these can be re-

duced to the minimum by frequent removal of

the sludge. While this is quite true, it should
not be overlooked that the amount of suspended
solids in a tank effluent is affected considerably
by the form of the tank outlet. There are many
types of outlet, and some allow a much greater
amount of solids to escape than others. In con-
nection with filters. Dr. Bostock Hill definitely

recommends the circular type, a standard depth
of 5 ft. for normal sewage, and a filter material
the particles of which are about h in. in size, with
perhaps a little finer material on the top. He
admits that Dr. G. Reid would advise shallower
filters and a filter material of much finer grade,
and that Mr. J. D. Watson would not be happy
unless he had larger material in any filters for
which he was responsible. We believe that a
large number of sewage engineers and surveyors
would agree with Mr. Watson, and with regard

to the most efficient depth of filter, while we agree

that 5 ft. is a very suitable depth under ordinary,

conditions, a series of investigations into this

matter which were carried out in America de-

monstrated that it is economically praicticable to

construct filters up to 9 ft. in depth.

Although Dr. Bostock Hill's definite recom-
mendations, supported as they are by his personal

experience over fifty years, deserve every con-

sideration, we question the advisability of giving

them public utterance in this form. Those engi-

neers and surveyors who have experience of their

own to guide them are in a position to utilise such
recommendations with discretion, but there are

many who will adopt without question, and put
into practice without discrimination, advice given

in such a definite form and by such an eminent
authority, and although the results may some-
times be quite satisfactoiy, in other cases they may
be failures. AVe much prefer the statement at the
end of the address to the effect that it is the
application of the science and skill of the biologist,

the chemist, and the engineer that is recjuired to

elucidate the problem in each particular case, and
to lay down those conditions for treatment which
experience has evolved. Even here, however, we
should reverse the order in which the three pro-

fessions are enumerated. It is the engineer who
is responsible for the scheme from the point of

view of economy as well as eSiciency, and the
biologist and chemist should confine their activi-

ties to advising the engineer and assisting him
with their special knowledge in solving the

difficult problems with which he has to deal.

There are two other matters in which we are

in absolute agreement with Dr. Bostock Hill.

He refei-s to the wrong often inflicted on a com-
munity by the local authority inviting engineers
to competie for the chance of carrying out works,

and we cannot do better than repeat here his

statements that he has never known a competitive

scheme to be satisfactory, and that it is a penny
wise and pound foolish policy which should be
abolished. The other matter is the importance
of good management. We have ourselves fre-

quently emphasised this point, and need only add
on this occasion our firm opinion that great good
in this direction is being done by the Association

of Managers of Sewage Disposal Works, not only

in helping their members to acquire additional

knowledge and experience, but by securing such
valuable papers as in the present instance to be
read at their meetings, and by electing such
eminent authorities in sewage disposal as Dr.

Bostock Hill to preside over their deliberations.

It must appear to the average
layman that the water engineer
and the chemist are blowing hot

and cold, like the man in the fable,

when they advise lime treatment both for the

softening of hard waters and for the hardening of

The Softening

and Hardening

of Water.
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soft waters in order tn i-emove plumlio solvent

qualities. To sucli a peison we may safely com-

mend the study of the paper which Mr. William T.

Burgess i-ead before the Iu.stitution of Water
Engineers latelj'. Some of the greatest of water-

bearing strata in this country, s^cli as the chalk or

limestone, are composed lai-gely of carbonate of

lime. The water drawn from them is hard, not

because the lime is soluble in pure water to any

great extent, but because the rainwater falling

upon the surface of the land absorbs a certain

amount of carbonic acid which is due to the decom-

position and oxidation uf organic matters before

such water enters the chalk or limestone. Water
saturated with carbonic acid dissolves the carbonate

of lime, and this renders it hard, bicarbonate of

lime in solution being formed. If, however, the

.carbonic acid can be eliminated from the water
after this solution of the lime has taken place,

then the carbonate of lime w.ll be again separated

and will fall to the bottom of the water in crystal-

line form, and tlie water will again become soft.

The cheapest chemical which, added to water

charged with carbonic acid, will neutralise the

acid is lime. Thus if a liai-d water is treated

with lime in the correct proportion the car-

bonate of lime already present, togetlier with that

formed hy the combination of tlie caibonic acid

with the lime, becomes insoluble and falls, leaving

the water softened. With regard to very soft

waters, such as those gathered fi-om the moors,

it is found that they are often plumbo sol-

vent. The plumbo solvent qualities are due to

the presence of carbonic and other acids, caused,

as in the case of the water falling iipon the lime-

stone surfaces, by the decomposition of organic

matter. In order to get i-id of the acid present

in the water, lime is added. This is usually done

in the form of powdered chalk or whitening and
sometimes with both carbonate of lime or lime-

water to harden the water slightly. The case of

Wakefield was quoted by the author, and Mr.

Frederick John 1 )ixon in his interesting paper

read at tlie same meeting described the treatment

of plumbo solvent water at the Ashton-under-L3-ne,

Stalybridge, and Dukinfield Water Works where
water is passed through mechanical filters after

chemical treatment. It is interesting to note that

while the value of lime treatnient for plumbo sol-

vent waters is generally accepted in England, it

.seems that in America, where .so much excellent

work in the study of water purification has been

done, the workers are slow to accept the lime

process, as was pointed out in these pages recently.

The value and importance of lime treatment is

also emphasised by the fact that Dr. Houston has

advocated its use for the sterilisation of water, and
though there has been considerable criticism among
chemists, including some remarks in Mr. Burgess's

paper, as to Dr. Houston's contention, there is

apparently general agreement as to the value of

lime for sterilisation purposes

, ^, As a part of the study of
Physics of the ,, \ £ ^^ j j.the physics ot the road crust.
Road Crust: ^ knowledge of the condition

Nature
^^ which particles of various

and Properties
substances exist at diiferent tem-

of Slags. peratures and in the presence of

varying proportions of water is of considerable

interest to highway engineers. We accordingly

reproduced, in our issue of November 28th, a paper

on " The Part Played by Water in Macadam fioad

Construction," by Prof. W. G. Fearusides, r.G.s.,

together with a report of the discussion which

followed. In our issue of last week, we reproduced,

from the '' Transactions " of the Surveyors' Insti-

tution, Prof. Fearnsides' reply to the discussion,

inclndinc a description of the chemical and physical

changes which take phice when slag cools under

different conditions. AVe believe that the slags

chosen for use in the more expensive of the road

crusts which are made of this material 'ire usually
of a very high quality, and not moi-e glassy than is

consistent with the service they have to perform,
many natural road stones being, it may be observed,
to a large extent composed of somewhat glassy mate-
rial. At the ?ame time it is very desirable that the
student, and the surveyor who may be tempted to

use local slags in road construction, should be aware
of the failings of certain kinds of slag, and the infor-

mation given in Prof. Fearnsides' " reply " is, there-

fore, worthy of study. As regards the formation
of potholes, we believe that these realh- are due in

some cases to the relative smallness of the stones at

the places where the potholes are formed, and we
regard it as a matter of much importance that

efforts should be made to avoid such differences in

the crust ; not only in construction and resurfacing

work, but also, be it noted, in carrying out small
repairs. The filling of very shallow depressions

with small stuff' is a part of small, constant repair,

but this should not be done again and again in the
same place, and, generallj', patching should be done
with an aggregate of tlie same nature as the rest of

the crust. Otherwise rythmic beating of the road
by the wlieels of vehicles is likely to be set up ; and
this may be due not only to differences in hardness
but also to differences in elasticity, or in water con-

tents, or even to more subtle differences wliich are

felt under particular atmospheric conditions. In
conclusion, we may say that a study of the part

played by water in and on road crusts is of great

importance, not only as regaids waterbonud crusts,

which will for a long time form the vast majority of

the road crusts of the Empire, but also in the case

of bituminous crusts which rest upon natural soils

and the surfaces of which are frequently wetted and
dried. The " duck's back " school are apt to forget

that ducks oil their plumage afresh after each visit

to the pond.
* * *

Tu. -r,-*- „t Few men are better qualified
Ths Testing of , .^. ^, .^ ^ ^,

P
. to speak with authority on the

important subject of cement
testing than Mr. W. Laurence Gadd, F.i.C, who read

a most interesting paper entitled " Some Fallacies in

Cement Testing" at the last meeting of the Concrete

Institute. Mr. Gadd dealt in a very lefreshing

manner with some of the most widely accepted

theories regarding the usefulness of many of the

tests usually employed, and at the beginning of his

paper he did not hesitate to assume the role of critic

of the British Standard Specification. That docu-

ment stipulates that before any sample of cement is

submitted to certain tests it shall be spi-ead out for a
depth of 3 ill. for twenty-four hours in a temperature

of from 58 to (3i deg. Fahr. Mr. (xadd demonstrated
that this practice leads to fallacious conclusions in-

asmuch as the setting time is diffei-ently aff'ected

when the same cement is aerated or stored in bulk

in different localities or at different periods. The
next point upon which the Standard Specification

was criticised was the description of the sieve for

the fineness test. There can be no gainsaying Mr.
Gadd's proposition that the size or area of the holes

in a sieve is the real standard and should be stipu-

lated, the actual diameter of the threads, or their

precise number per inch, being of secondary import-

ance, and in securing this as a standard, Mr. Gadd's

proposed specification certainly appears to be more
effective than the one at present in genei-al use.

Turning to the specific gravity test, the reader of the

paper pointed out that it has been discredited by
experts for some time. The specific gravity of

cement affords no indication of the degree of calci-

nation, and is affected much more by atuiosphei-ic

iufiueuce than by any difference in buruiug. Mr.

Gadd next had .something to saj- regarding sand

tests and the autoclave test, and as a heretic to the

last he concluded by controverting the idea that un-

soundness of cement is due to free lime locked up
within the particles of the gi-ound material.

lu another column will be found some extracts

from which our readers will be able to form their
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own judgment of the stimulating character of Mr.
GacUVs paper. It should at least strike terror into

the heart of the amateur cement tester and lead
him to realise, in the words of the author, tliat

(jement testing is a highly specialised skilled work,
requiring a more extended knowledge of the
properties and characteristics of the material than
can be obtained from the instructions given in a
booklet or even from a specification.

By Hook
and Shovel.

'I'lie elocutiouai'y platform has
I'oi- man3- years been lavish in its

l)raise of the women of Mumbles
Head. Precisely what these good folk did escapes
ns at the moment, and it is immaterial now, too, for

iheir day is done. The women of Hook have
stepped into the limelight, and age cannot wither or

custom stale their contraiiety. " Armed with shovels

and other tools," we read, "forty women in Floolc

have started to repair an almost impassable i-oad iead-

ingtotheold market town of Haverfordwest.' What
these other tools are is not specified, and it would be
interesting to know exactly what a woman would
select, in addition to the necessary shovel, for the

purpose of roadmaking-. However, to continue :

• This action has been taken to shame the hical

authorities " (with all I'espect, we ask : how many of

them ?) " who have declined to accede to a petition

of over 400 householders to take over the road and
maintain it.

' No mention is made in the news item
from which we quote of the use of materials for the

I'epair of this " almost impassable road." One cannot
mend a road with shovels "and other tools" alone.

The local dustbins maj' have furnished their quota,

and 400 women could lift a lot of material from the

storesof a local authority, even were it only in aprons
full. On this history is so far silent, and we wait

patiently further particulars. The discovery of

three hairpins on the site gives food for conjecture,

however. Is this road repair mei'elj- another
instance of suffragist activity ? And are " the

women '" about to desist from their policy of destruc-

tion in favour of one of construction ? Perhaps om*
contemporary will supply the desired information.

Motor Transport

and Road Crusts:

Colonel

Crompton's

Investigations.

The investigations referred to

in the title of this " Minnte " are

those which Colonel H. E.

Orompton, k.e., .m.inst.C.i:., has
been conducting in his laboratory

and in the Road Board laboratoiy

at Twickenliam. Some of the conclusions to wliich

the consulting engineer to the Road Board has

arrived, as llie result of his studies, are gi^-en in the

extracts from his paper on " Commercial Motor

Road Traffic
"' which will be found in another part

of the present issue. .ving to pressure on our

colnmns, and to our dcsii'e to place befoi-e our

readers at the earliest opportunity the full text of

the most important passages of Colonel Crompton's

paper, we have been obliged to content ourselves

with giving an outline only of the poitions of the

paper which deal with transport problems and some
other matters of less direct interest to our readers

than the portions which we have quoted in full.

In the field of economics these transport problems

are of much interest, and we have endeavoured to

indicate the character of Colonel Crompton's views

on this subject, as expressed in the earlier part of

his interesting papei. As regards the physics of

road crust constraction, and some practical applica-

tions of principles, we do not always see eye to eye

with the Cfinsulting engineer to the Koad Board
;

but his experimental work on the composition of

road crusts is of considerable importance, and his

advocacy of large diameter wheels is worthy of

general suppoi't.

. J A certain Gentleman, despite
«sop Modermsed.

^^^ ^^^-^^^ Peccadilloes of his
Fable X.

Youth (to which the Best of

us are subject), attained to no mean Eminence in

the Profession of Architecture. His Income,
almost ere he arrived at Mature Years, ran into
Four Figures, and being a Man of the highest
Honour (and a good Citizen withal) he paid
Income Tax on not less than Fifteen Per Cent of
his Total Profits. He was of that School which
holds the Architect to be an Artist, and hi.s Con-
tempt for Details of Construction and Planning
placed him in the very front Rank of his Co-
Temporaries. As somewhat more than a Mere
Dabbler in the Arts—at least such was his Self-
Eatimation—he aped an Abundance of Hair, and
his Oflico Jacket was of Velveteen.

Now it befd that two of his Staff were taken
ill of a Colic and other Internal Disorders at a
Time when their Semces cculd ill be spared, and
lK^ was perforce compelled, mucli against his
Inclination, to handle once more the Pencil and
T-square. Feverishly ho set himself to work and
evolved in comparatively Record Time a Design
of Singular Beauty. It was of the Caddy and
Canister Order, with much of the Ornate in
Tympanums, Oriels, Entablatures, and so forth,
and he would sit Spellbound, as one in a Trance,
at the Exquisite Lines of this his last Creation.
A'erily, he would say, this will place me upon the
Highest Plane, and my Name will descend to

Posterity among those of Jones—the Jones of the
Inigo Ilk—and others his Compeers. The Build-
ing when completed was ostensibly for the Housing
cf Canines, but these Brute Beasts were to be rele-

gated to a Kennelled Yard, the Structure being
reserved for the Use of the Committee appointed
to receive the Funds which it was anticipated
would be freely subscribed for the Purposes of

the Home. The Planning, however, he had con-
sidered as of quite Minor Imijortance, and as that
on which it was Unineumbent upon him to bestow
much more than a Vestige of Thought. Duo
construction was provided for in the Specification

in an Omnium Gatherum Clause, the Burden of

seeing that the Structra-e remained standing after

Completion being laid upon the Shoulders of the
Successful Tenderer.

The Canine College and Hounds Repository

—

as the Building was to be named—was opened
with a great Flourish cf Trumpets. Admiratioii
of the Design had been duly chronicled in the
Building Journals, and Views (taken from each
Quarter of the Compass) had been published in

Plate Form. The System of Planning also was
reproduced in the form cf a small Scroll Inset,

and this, too, received its full Meed of Praise-

Pi-aise all the more heartily bestowed as None
troubled to exa)iiine it. Interest was centred

solely upon the Noble Fajades. Flushed with
Triumph and Gratification, the Famous Architect

conducted a Party of the Highest of the Land
around the Building. Here, he said, we have
the RecejJtion Hall, here the Waiting Rooms, here

the Kitchens, here the Lavatories and Retiring

Apartments; and now, Sir—addressing himself

to the Magnate of the Party—now, Sir, we will,

with your kind Permission, journey upwards to

the higher Floors. The Stairway He
paused and pondered. Where lay the Stairway I

A Messenger was despatched to seek the Builder,

who anon came bustling up, Sweat bedewing his

Brow. Where now is the Stairway? cried the

Aixihitect ; we would fain mount to revel in the

Glories of the spacious Upper Floors. And the

Builder groaned, the while the Sweat trickled into

Pools around him. Alas! he wailed, Stairway

there is not. Woe is me—it has been clean

forgot ! And the Architect struck his Forehead

a Mighty Blow—not once, or twice, but three suc-

cessive Times—and fled the Building, leaving the

Party consternated at his mad Demission. And
he was never more seen. Moral.

—

The Outer

Garb, however so fine, is hut extra-cvficulcir. It is

the In'ards that bespeak the Man.
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Fifty Years' Personal Experience of Sewage Disposal.'

By Dr. A. BOSTOCK HILL, Medical Officer ..f HpiiUh for Warwirksliire.

It has oocurred to me to offer for your acceptance

a few record.-, of my per.sonal experience in the work
of .sewage treatment, and as my knowledge and per-

sonal association ha.? extended to no less a period

than fifty years, I truist tliat a statement on .some of

the points as they have occurred to me, and my view.s

on the evolution and present position of sewage treat-

ment, may not he considered altogether out of

place. . . .

One of the earliest filters on a practical scale was
put down iiy Mr. Garfield and myself at Liclifield.

In those early days—nearly twenty years ago—the

difficulty we had was that of distribution, a difficulty

which, I think, has not yet been properly overcome.
We first of all tried the running of sewage on to the

surface of the filters through perforated half drain
pipes, but when the system was further developed to

treat the whole of the sewage of the city Mr. Garfield

invented the method of distribution by sprays, whicli

sprays coiUd be altered, as regards their discharges, by
a lever connected with the system of each filter.

The use of the percolating or streaming filter has,
liowever, been made more effective by the invention
of the mechanical distributors which are now so much
in vogue. These are now made for circular filters, for

rectangular filters, and for filters even of irregular

sliapes; and with proper precautions there cannot be
the least doubt that at the pre.sent time engineers have
at their disposal .systems which, in the cases for whicli

they are specially applicable, are nearly reaching per-

fection. At the present time, therefore, it is, perhaps,
true to state that we have almost standardised auto-
matic sewage bacterial methods of purification,

whether we carry these out directly on land or on
filters constructed for the purpose.

L.^ND TREATMENT.

In his paper at Leeds, in 1897, Mr. Dibdin said

:

"In the recognition of the fact that all processes of

sewage jjurification must be made subservient to the
requirements of various micro-organisms lies the
whole secret of success. All sterilising or anti.septic

agents must be strictly excluded ; a condition of

neutrality or slight alkalinity must be maintaineil

;

oxygen, anyhow in the final stage, nnist be freely sup-
jilied ; the temperatin-e must be kept above the freezing
point of water, and the amount of food mu.st be pro-
portioned to the powers of the organisms." To a very
large extent we can agree with this as true, even witli

our much-increased experience, though, perhaps, not
ab.solutely so, and I propose shortly to sketch some of
the more important points as they have appeared to
me personally as the result of daily experience of
the problem of sewage purification over a very wide
area. I do not propose to deal with the question as
it concerns land ; suffice it to say that the chief pro-
blems to be dealt with in this respect are, first, that
there must be a sufficient area of land available;
.secondly, that it must be of a proper quality; and,
thirdly, that it must be dealt with from the point of
view of sewage purification rather than that of en-
deavouring to obtain profits in the way of farming.
I know of several large areas at the present time where
sewage purification is dealt witli, Init I have never
known a case where the area was regarded as a farm
rather than as a sewage works where complete satis-
laction was consistently maintained. One thing we
have definitely learned—that, even with land of suffi-
ciently high quality for the purpose, the fantastic
figures quoted as to what the land could deal with
have pas.sed into oblivion. Instead of land being able
to deal with the sewage of some thousands of persons
per acre, as was once stated, I have come definitely
to the conclusion that under no circumstances will
land continue to produce a thoroughly high-class and
reliable effluent if the sewage of more than 200 persons
per acre is continually plied, and this for the great
bulk available I consider a very high figure.

PRELIMINART TREATMENT.
As, nowadays, it is almost rare, except in the case

of very .small communities, for anv new scheme of
.sewage purification to be a land scheme, T propose to
leave this matter and deal with my experiences gene-
rally on the various types of treatment in use called
bacterial installations. I think we may take it that

in the great majority of scliemes at the present time
the sewage is first of all screened, and afterwards
subjected to so-called .septic tank treatment. As I

have previously .stated, we have given up the idea of

complete resolution of the organic solids. Not only
have we done that, but I think that if we have learned
anything of late as regards this preliminary .septic

treatment, it is that it is extremely desirable to pre-
vent the sepficity being carried too far. To a large
extent, of course, this depends on the nature of the
sewage, and in what I say now I am supposing the
sewage to be an average one. consisting, chiefly, of
ordinary domestic sewage and refuse. Special cases
must, of course, be specially dealt with. It ii.sed to

be taken as a somev.hat general rule that the time
sewage remained in the septic tank to undergo its

first process was twenty-four hours; but I have defi-

nitely come to the conclusion that it is desirable, in
the majority of cases at least, to reduce this period
considerably, and for a theoretical standard installa-
tion I should be inclined, at the present time, to re-

duce the period of septic action to twelve or fourteen
hours. I do not make this suggestion on the ground
that nuisance may result to those around from the
septic tanks, though this is a question wliich may
have to be taken into consideration, but I refer solely

to the production at the works of a good effluent, and
I am sure at tlie present time many managers of

works have diffiodties to contend with owing to "' ovt- r-

septic " treatment.
Another point which is, I am sure, of great imi)Ovt-

ance, which, of course, has been dealt witli, but which
has come pronnnently before my own personal notice,

is that of the amount of suspended solids discharged
on to the filters. I am not going to touch upon the
question of colloidal matter, but I do definitely state

that unless the amoimt of suspended .solids are kept
down to something approaching 8 or 10 grains per
gallon reasonably good residts will not be consistently
maintained. This practically requires, therefore, that
septic tanks must be cleaned out comparatively often,

and not left, as was at one time done, as long as

possible in order that the resolving action sliouhl be
maintained as efficiently as possible.

FILTERS.

Next I would come to the filter. I cannot helj)

'out be struck by the enormous amount of literatine

that has been given to the world on this point. My
earliest experiments were with coal as a medium,
and here I would mention that I still say what I

affirmed nearly twenty years ago, that if it vere
ix)ssihle to obtain coal at a price which woidd com-
pare with other media, no medium is so completely
satisfactory as this one. The price of coal, however,
of late has risen to such a figure thai its use has
become an impossibility, and fortunate for us it is

—

though I still believe coal, when properly used, to
be the best of all media—we have plenty of others
at our call from which excellent residts can be
obtained. The question as to what medium should
be used in a particular filter depends cldefly on
which of the aviiilable suitable materials can be the
more easily obtained. The saggars of the Potteries
are excellent, but. for obvious reasons, they chielly
have a local ajiplication. Slag, clinker, granite,
slate and other materials are all quite suitable,
though I consider care must be taken in the choice
of slag to see that no substance is yielded when
treated with sewage that tends to seriously affect
the effluent subsequently.
Having regard to modern methods of distribution.

I have come to the conclusion that if there is no
reason to the contrary, the circular filter is un-
doubtedly the best, chiefly on the ground that regu-
lar, systematic distribution is the more easily
obtained.

As regards the amount of available material in
the filters, my experience tells me that it is not
merely a question of the number of cubic yards
available. With a full knowledge of what lias been
done in a great many places, I am strongly of
opinion that there should be a distmct rel.ition
between the area and the depth. I admit, perfectly
freely, that good results are obtained from filters
of very varying depths, but I am equally sure that,
under normal conditions, the filter should not be
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too deep nor too shallow. I am not going to hide

behind any .such generality as the last sentence

-uggests. If it be neee,>sary for a filter to have a

certain surface area, and if it be made deeper than
necessary to effect its purpose, obviously there is a

waste of material and an unnecessary increase in

its cost. It has been the custom of late to estimate

the amount of available material in cubic yards.

Personally, I object to this method, though it be

official. I am quite convinced that a too shallow

filter is not sufficiently effective, however fine the

material may be. I do not think we have sufficiently

yet taken into consideration the atmospheres of the

filters, and I have come to the conclusion—as a result

nf experiment—that filter.* under 4 ft. deep are not

i-ompletely satisfactory. In other word.s. I do not

consider an equally good result can be produced by
diminishing the deptli and increasing the surface,

except within somewhat narrow limits. I have
carried out experiments at different works in tapping

filters down to 7 ft., and as a result of these experi-

ments, carried out for a series of years, I consider

that with normal sewage the standard depth of filter

should be 5 ft. Nobody has a higher appreciation of

the magnifieent work done in the interests of sewage
disposal by my friend and colleague Dr. George Reid
than I have. We have worked together for many
years—more than either of us care to remember

—

and of all the difficulties and problems which have
ari.sen, in only one, as far as I know, do we not see

eye to eye with eaeli other. He has l:ieen—of late

years at all events—an avocate of the shallow filter.

While not being an advocate of the deep filter, I

am convinced that tinder normal conditions the be.st

results are obtainable in one of medium depth. I

am quite conversant with the splendid attainments
at Hanley and some other places in Staffordshire.

My knowledge of the work is not .superficial. For a

period of over twelve months I analysed the Hanley
sewages and effluents monthly, and I know there-

fore what results are constantly obtained there, btit

with this knowledge, in the light of information I

have of other sewages, I say that while the results

obtained at Hanley are consistently good, the same
results could not l>e definitely and certainly attained
luider like conditions in the majority of other
places. The conditions in North Staffordshire are

peculiar ; the sewage is more or less weak, and there
are other physical conditions of the .sewage which
make for purification, and thtis permit of less work
being done by the filters to achieve a thoroughly
satisfactory effluent.

As regards the size of the laarticles of medium. I

have come also to very definite conclusions. ^My
fir.st experience of l>iological filters was made with
coal, and here the particles used were extremely
fine, going down to -,V in. As a residt, however, of

further experience wit)i media other than coal, I am
inclined to think that, taking average sewages with
a filter 5 ft. in depth, probably the best average
results are obtained with a medium the particles of

which are about i in. in size—perhaps with a little

finer material on the top. I have satisfied myself
that, under ordinary conditions, such a filter will

last for a very long time without any diminution
of its powers of taking and purifying sewage. I

have also satisfied myself that one of the causes of

trouble in fine grain filters is that the material
often contains finer particles than those specified,

and I have had experience of trouble arising from
this cause. An ordinary streaming filter is, to my
mind, best graded to some slight extent—namely, a
few inches of larger particles at the bottom, these
followed by particles reaching J in., the bulk of the
filter, however, being of i-in. particles. I am quite
aware that my friend Mr. Watson, whom I acclaim
as one of the leading authorities on sewage treatment
in the world, does not quite agree with me. I remember
him telling me once, when he was putting down the
large acreage of beds for the Tame and Rea Drain-
age Board, that with so large an area he would not
sleep in his bed of a night if he felt there was a
danger of the filters choking up. I sympathise with
his fear, but I do not agree with the risk that he
imagines. Personally, I have satisfied myself
through a long series of years that, given reasonable
precautions, such as may now be said to be standard-
ised, there is no more danger of a small grain filter

than of a large grain filter becoming occluded by
sewage. Some experiments carried out by Dr. Reid,
in fact, point quite in another direction, and though
I have under my supervision a very large number of

filters with fine medium, I have never seen any more
danger than in the case of the filters in which the

particles are large.

As regards the quality of the effluent, in my ex-

perience there is no comparison between the two; if,

liowever, it be desired to treat on a filter a larger

quantity of sewage than the filter should be re-

quiretl to take, then I admit that apparently a
lietter result is obtained, and possibly, under some
circumstances, a stifficiently good result, taking into

consideration the requirements of the district.

FINAL EFFLUENT TREATMENT.

.\ point which has struck me in my own per-

.sonal experience is the value of running effluent

into large shallow lagoons before discharge into the
.streams. This has been carried out at Lichfield

with the best results, and also at the works of the

old Yardley District Council and in other places, and
it always seems to me that, where circumstances
permit, this is a very desirable procedure.

If the medium of which the filter consists is formed
of large particles, humus tanks are undoubtedly
absolutely necessary, while I am inclined to think
that, even in the case of fine grain filters, where
the sewage is strong, the institution of stich tanks
is distinctly advantageous. In many places where
the effluent is otherwi.se excellent in character—that

is, nonputrescent and well oxidised—it may then be
found containing at certain times of the year 5, 10,

1.'). or more parts per 100,000 of suspended matter.
I liave hardly seen any case where this could not
lie materially reduced, almost if not quite, to the
figure suggested by the Royal Commission, by suit-

ably constructed humus tanks.
A word or two as to distribution. I have before

stated that Mr. Garfield and myself in.stituted the
first streaming filter with mechanical distribution—
a form of spray. This, of course, was long before

the days of the present satisfactory mechanical dis-

tributor. Let me say, however, that I am by no
means in favour of sprays. They were valuable as
.I stage in the evolution of scientific sewage treat-

ment, but I consider their day has ijassed. The
Royal Commission apparently are in favour of

machanically driven distributors, and no doubt very
excellent results can be obtained by these ; but, on
the other hand, the experience of the last ten years
is conclusive to my mind that such distributors are
by no means essential. Good results can be obtained
with a minimum of nuisance or smell, which need not
extend beyond the works, by ordinary distributors,

supposing the scheme be a properly designed one.

TESTS AND STANDARDS.

Another point which has come prominently under
my notice is the question of the testing of the quality
of effluents as discharged in a county where much
sewage work has been done, and where many samples
are obtained each quarter, a vast amount of experience
has collected, and .suffice it to say that even before
the Report of the Royal Commission expressing its

opinion as to the tests which should be applied to
effluents, I have myself become perfectly satisfied with
tests previously available. I carried out, at the re-

quest of the Roj'al Commission, a series of tests for

dissolved oxygen in effluents. With care and experi-
ence I believe that such tests may be applied with a
fair degree of accuracy; but, after allowing this, it

seems to me that the nature of the test is such tliat

it can hardly be considered applicable for the use of

the sewage manager under ordinary conditions.
Neither do I think that the results obtained are com-
mensurate with the difficulties and time taken up by
the test. Personally, I am perfectly content to form
my opinion as to the polluting character or otherwise
of an effluent by the amount of suspended matter in
it, the amount of oxygen absorbed in four hours, and
the quantity of nitric nitrogen. I am also in the habit
of carrying out incubation experiments, and of esti-

mating the free and organic ammonias ; but though
these are u.seful, and no doubt afford a certain amount
of additional information, the three tests I previously
mentioned, speedily and easily applied as they are,

appear to me to be the most applicable for general
use. But in judging of the character of an effluent,

what we have now to consider largely is the question
whether or not the amenities of those living near or
having rights in the stream are respected, and the
very simple test, applicable in nearly every instance,
of allowing the effluent to flow in and out of a tank
in which ordinary coarse flsh are kept, is, in my
opinion, one of the best, and at the same time an
object lesson to the public. In many of the works I
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supervise this fish test is carried out. If the fish

remain for months alive and vreil, obviously there is

nothing passing into the stream which is likely to be

iatal to fish life, while if anything happens to them
ihe daily inspectiijii r.i the fi-~h tank will in itself

he an intimation tlial llif malter requires investiga-

tion. At Lic-hfieUl, Nuneaton and other places fish

tests are constantly maintained with the best results.

NUISANCES PROM SEWAGE WOEKS.

In addition to the works with which I luwe been

associated for the purification of sewage, it has been

my lot to have been engaged in a considerable number
of" actions at law in reference to nuisances from

sewage works. In the pre-bacterial days many actions

took place on the ground that nuisance was caused

by sewaga farms to lesidents in the neighbourhood,

and when this was so, it wa.s nearly always due to the

neglect of some reasonable precautions in the recep-

tion of the sewage, or with tlie way it was dealt wit)i

on land. In the case of normal .sewage, nuisance

rarely occurred, unless the land was unsuitable in

itself, or the .sewage was applied in such a way that

lagoons of crude sewage were formed, which, in liot

weather, gave rise to nuisance.

Wlien bacterial installations first came into vogue

it was felt that the septic tank might be a nuisance,

and care was taken in the early installations to cover

such tanks completely in. In fact, it was laid down
that the covering in of the tanks was almost a neces-

sity. Later, howe\er, it was found that, except under
special circiunstauces, where such tanks were close

to buildings, this precaution was unnecessary ; but lor

all that, troubles even of late have still arisen under
special circumstances. In the hot year of 1911, when
the temperature in the middle of the summer was very

high for many days, conditions arose which proditccd

nuisance under many circumstances hitherto unsus-

pected. Similar conditions have arisen in cases where
the sewage to be treated is of a special character; for

instance, when it contains much brewery, tannery or

fellmongcrs' waste. In the case of the huge installa-

tion of the Birmingham, Tame and Eea Drainage
Board, a serious nuisance occurred for a long distance

arouud ihe wovUs in the summer of i9ll, and tins re-

quired special tieatment in deodorising the .sewage .-^o

that nuisance might be avoided. Difficulties have
also occurred at Stratford on-Avon, Nuneaton and
several other places, and it has been found necessary

under these special circumstances, whether of charac-

ter of the sewage or meteorological conditions, at times
to deal with the sewage to prevent undue putrefaction.

Mr. Watson, at Birmingham, found that a minute
quantity of hypochlorite should be added to the

sewacre. which w-ould prevent the nuisance arising

fromthe fifty or .sixty acres of sewage bed without in

any way interfering with the bacterial treatment of

the sewage. Excellent work has also been clone by
Mr. Bell at Stratlord-on-Avon, so that cUfflcurdes

which .seemed insurmountable at first have yielded to

the practical application of scientific teaching.

It is obvious that when a r,e\\ state of conditions

comes into operation, unexpected difficulties will

arise, and I quote these cases as evidence of the

amount of skill and experience necessary in those

having to deal with such w'orks.

DIFFICULTIES IN TREATMENT.

I may also mention here two interesting eases which
came under my observation of unexpected difiictilties

occurring in bacterial installations in rural districts.

A ba^-terial plant was laid down, and dealt quite effec-

tively with the sewage of the community. In a short

time, liowever, a new gasworks was laid down in the

rural district for the supply of a neighbouring city.

The waste waters from this gasworks were turned into

the .sewers, and in a very short time after the works
were opened the beds were alisolntely and completely
.sleriksed. Efforts were made to so deal with the waste
that its deleterious effects could be neutralised, but
with no eft'ect, and the waste gas washings had to be
taken from the sewer and diverted elsewhere, when, in

course oi time, the efiiciency of the beds was restored.

In another case, a most excellent works, up to date

in all respects, received, at times, waste from a large

tannery, with the result tha'. . despite effective tank
treatment, so much animal solid matter got on to tlie

lieds that they were rendered u.soless. Here, aga.n,

by dealing specially with the waste matters before dis-

charge into the sewer, the efficacy oi the plant again
became normal.

NECESSITY FOR EXTENSIONS.

When a local authority has spent a considerable
simi of money in laying down a plant for dealing

with sewage, and both the members of the body
and others concerned are satisfied with the result-

produced, it is extremsly difficult. I have found, to

get the body to understand that if a rapid increase

of population takes place a corresponding inerea-

in the means of purification must also be efi'pftoil.

Even with every desire to do what is necc.-sary.

local authorities are apt to allow their plant to

become somewhat ineffective, by not taking steps

sufficiently early to inci'ease its pnwer as required.

I know of a city whose population increased in fifteen

years from liS.iioo to over 100,000. The sewage works
were originally well adapted for their purjiosp, and
did excellent work. Though extensions were made,
they were not made as fast as the incieasc of popu-
lation occvM-red, with the result that the continued
deterioration of the effluent and of the river into

wli'ib 'A flowed became marked. Nothing is so un-
i-coi!0!ircal as overwork, whether it be of the indi-

vidual or of a scienliflc plant, and it is important
for all those connected with sewage works manage-
ment to be ready to grasp the situation and advi.'^

as to the importance of extensions being made before

they are proved to be absolutely necessary. Before

I pas.5 away from this part of the subject I should
just like to call attention to one other matter. That
is, though we now generally understand the purifi-

cation of .sewage to be due to biological jiroees.ses.

we are still apt to consider that the forces at work
are chiefly micro-organisms. The work, liowever,

which has been done by some of the memliers of

this society—and particularly Mr. Bell's work on
" the influence of podura on the effir'ency of action

of filters
"—is so marked and so imi)ortant thai in

any ri'<um(' brought up to date it should not he left

without mention.

COIIPETITION AMONG ENGINEERS.

Such are the main points which occur to me in

the i^irinciples and practice of sewage purification

during the last half century, but before I conclude
1 should like to just mention ore ••r two jjoinis

which have forced themselves on my notice. Oi:e

particularly—namely, the wrong often inflicted on
a community by the authority inviting engii'.eers to

compete for the chance of carrying out works. I do
not think I have ever known a cmupetitive .scheme

to be satisfactory, and the reason for this is obvious
on the face of it. For a scheme in comi)etit-on to

be successful it must be a cheap scheme : everything
except essentials must be omitted, and this, of

course, cannot lead to efficiency. I am convinced
that it is a penny-wise-and-pouud-fooli.sh policy,

and one which everyone connected with such work
should do his best to abolish.

UIPORTANCE OF GOOD MANAGEMENT.

Another is the importance of good managemeait.
In my report on the health of the county 6f War-
wick for 1909, I called attention to the management
of sewage works, and stated as follows: "Every
year I supervise the work of .-ewage dispo.sal plant I

become more imbued with the idea that the crux
of the matter is the question on management.
Works constructed in the most scientific manner,
with every up-to-date appliance, will, if nol efficiently

managed, frequently become ineffectual ; while, on
the other hand, given good management, a small
area of land, or secondary bacter'ai installaiion will

often produce a good result. It is very unfortunate
that many bodies do not gra.sp this fact. They
spend considerable sums in laying down works, and
appear to think that tliese should go on automati-
cally. As a matter of fact, much expei'se is entailed

by forgetting that management is equally important
with good construction of works. It is obvious that

scientifically designed plant cannot be witJi safety

left to a labourer receiving a few .shillings a week;
and yet in some instances I have known this to be
done, and works originally well designed bo blamed
for the unsatisfactory results obtained." Since
then, in every succeeding yea.r. I have endeavoured
to accentuate these points, with the result tliat in

my own county a degree of efflciencv in niarfi^'pu'ent

is to be found not hitherto attained. As in the case
of human beings, what is continually sought for is

the jncH-s miia hi rr,r/:iirr xaiio, so the ideal for reaching
the best result in a sewage works should be the

attaining of the scientifically constructed work.s.

dealt with by a conscientious and well-skilled

manager.
Not many years ago the sewage works manager of

this type was a rara ni>i«: now. however, thanks
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largely to the opportunities afiorded by our associa-

tion, large numbers of men competent to deal with
installations of all kinds are to be found, and
nothing but a jjarsiniony, miscalled economy, can
be responsible for inefficiency in this regard.

CONCLUSIOX.

What, then, is the position of tlie problem :- While
we must all be ready to admit that tliere is no finality

in .science, we may say, with justice, that from the
jioint of view of the iiuinicipality, the sewage problem
ha.s been solved, in that, as has been shown by the
report of the Royal Commission, practically any degree
of purification can ))e obtained at a reason;ible cost.

What is required is the application of the science and
skill of the biologist, the chemist and the engineer to

elucidate the problem in each particular case, and to

lay down those conditions for treatment which experi-

ence has evolved.
I feel how much I have left unsaid on the many

points wliich have come within my personal experi-

ence; but this is not intended to be a treatise on
sewage disposal, but simply a collection of personal
experiences over a long period of years, and in this

sense I hope it will be accepted.

Following the reading of the foregoing at the

annual meeting of the Association of Managers of

Sewage Disposal Works, llr. J. D. Watson, chief

engineer to the Tame and Rea District Drainage
Board, in propo.sing a vote of thanks to Dr. Bostock
Hill, said the address was one which would live

long in the memory of those who heard it. In the

fifty years which it covered they practically had the

sewage disi.)osal question from beginning to end.

Sewage disposal had, of course, been going on since

the world began, but great cities, counting popula-

tions by the milKon, had created difficulties of the

greatest concern to all who were interested in the

work of sewage purification, Tlie past fifty years

miglit be divided into two parts. In the first there

was a big fight between the clieniist and the engineer,

and they had been told, although not in so many
words, that the former was beaten. Numerous
patents were then taken out, and ultimately a Metro-
|)olitan Sewage Commission expressed the definite

view that chemical treatment was only a tentative

(jurification, and that before the sewage went very
far there was a reactionary tendency and it became
putrefactive. Irrigation was pronounced by that

commission to be quite good and efficacious. Denton
was the pioneer, in England at all events, of sewage
treatment on laud. At that time he (Mr. Watson;
was engineer at Aberdeen, and was called in to

advise what should be done with the sewage at Bal-
moral Castle. He advised irrigation, but the late

Queen would have none of it, and a chemical plant
was installed. Of cour.se, that effluent was discharged
into a very Ijig and active river which had marked
clarification and purification conditions. On the
other hand, that river was used for the water supply
of Aberdeen 30 or 40 miles lower down, but at that
time they knew very little about biological methods,
and he recollected that at the congress on Hygiene
and Demography in London in 1891 not a single

word was heard with regard to sewage purifiiation
by bacterial or biological methods. Their own Royal
Commission had done an enormous amount of work,
and he did not think they could praise it too

highly. They had taught many things which those
whose experience was circumscribed could never
have learned, and he considered that iheir judgment,
taking it as a whole, was excellent and sound, and
before long they woidd have some legislation to give
effect to the many leconunendations contained in the
latest report. He was glad to hear that Prof. Bostock
Hill had come to the conclusion that it was not a
wise thing to put dow^n too shallow filters, and in

course of time he thought lie would also decide that
it was unwise to have too fine a medium if he wished
to have liis beds in constantly good condition.
There was no doubt excellent effluents coidd be
obtained from very fine media, but an engineer had
got to consider ways and means, and how- much
.sewage oould properly be put through a bed. It

was manifestly an unwise thing to put down a filter

which would give a very fine quality effluent if that
effluent had to be discharged into a large stream.
He was still a tyro in regard to sewage purification .

there was a great deal to learn, and he was certain
that they were on the eve of changes. He would no^
say much aVjout that, as he was shortly to deliver a

presidential address to the Institute of Sanitary
Engineers, when lie would say something in regard
to the suljject. But he was certain that sludge could
be utilised to greater advantage than was the case
at present; aerauon could be improved, and lead to
a better efifluent bcincr obtained, and certamlv a re-
duction of the smelJ they had in 1911. That, of
course, was a very exceptional year, and probably
none of them remembered sucli tropical conditions
as obtained then.
Mr. J. H. Abbott seconded the vote of thanks, and

it was passed with acclamation.

RUSSIAN MUNICIPAL ENTERPRISES.

^Municipal enterprises in Russia embrace a large
variety of business. Russian towns undertake the
direct exploitation of waterworks, sewerage, lighting,
slaughterhouses, scavenging, and also dispensaries'
baths, the manufacture of bricks, stone quarries,
butcher's and baker's shops, pawnshops, flour nulls,
the building of country roads, river quays, and various
warehouses for wood and oil, fuel and coal, public
markets, printing offices, telephones, cheap restau-
rants, dairies, and night shelters. Tliere are
municipal banks in 285 towns.
The Russian laws do not prevent the towns from

undertaking any kind of business whatever as
municipal enterprises. In fact, in this respect they
«'Joy gieat advantages over the towns in England and
in France

; but it is doubtful whether the Russian
towns would resort in such a large measure to
municipal enterprises if there were not very serious
conipelling reasons—First, the absence of sufficient
private capital and enterprise; and, secondly, tho
necessity of revenue, which the towns cannot other-
wise obtain, owing to the restrictions on their powers
of taxation. And for this reason the charge for the
use of these municipal enterprises is generally an
excessive one, especially in regard to water, tramways,
pawnshops, lightuig, and slaughterhouses. This" is
naturally felt more by the poorer inhabitants, and
may be likened to indirect taxation. Thus, owing
to the high scale of tram fares (not less than l^d.
for comparatively small distances, and double and
treble fares for other proportionate distances), very
poor people are often unable to use the trams.
The price of water ranges from 2^d. to od. per 100

gallons
; electric lighting is proportionately dear

(from 7(\. to 9d. per kilowatt); municipal pawnshops
levy from 18 to 24 per cent on loans. Nevertheless,
tile nett profits derived from the muiucipal pawn-
shops for 1911 amounted to 11. 462,493 (£46,000),
althougli their nominal capital was R. 10, 774,321
(£1,070,000).—From the Timea Russian Supplement.

"Ciwic Engineer's Who's Who."—The second issue of
"The Civic Engineer's V>'ho's Who" (London: The
St. Bride's Press; 2s. 6d. nett) is a biographical
compilation that will be found of considerable re-
ference value by those whose business it is to keep
in close touch with personalities in the world of
civic engneering.

—

Gla?gov: Hrrahl.

Blackburn Fire Station Competition The pre-
miums for plans for the new fire station at
Blackburn, have been awarded by the assessor as
follows : First premium of £100 to Jlr. Walter Stirruji
(Blackburn), second premium of £-30 to Mr. John
Hayhurst (Blackburn), and the third premium of £25
to Mr. Fred J. Parkinson (Blackburn). The architect
of the first premiated plans has been instructed to
consult the assessor and the chief constable on the
suggestions contained m the report of the assessor,
and to submit drawings and estimates to a sub
'•ommittee.

The Improvement of Delhi.—About 25 miles of
tramway are being laid about tiie site of the new city
of Delhi, which is to occupy an area of 3 or 4 square
miles adjoining the present city. It is understood
that the Imperial Delhi Committee estimates the cost
of the new capital at about £4,000,000, though it is
I bought in India that this cost will be doubled.
About 6,000 men are nov/ working on the site, and
when tilings are in full swing from 15,000 to 20,000
will be steadily employed. An incidental task will
be the improvement of sanitary conditions in the old
city. The department of Jlr. T.'Salkield, chief engineer
to the Municipality of Delhi, has a strenuous time.
before it.
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Commercial Motor Road Transport

TAbstract of a paper read lately before the Manchester Association of Engineers by Colonel B. E.

moton. C.B , RE., S.iKsT.C.E., Consulting engineer to the Road Board.]

The eompetilioii of road transport lias already

become a serious matter to the railways
,

So long

ago as 1868 the author was persistent m his efforts

to persuade the Government of India of the possi-

bilities which lav in this direction, and the experi-

ments which he carried out only failed to bear fruit

on account of interested opposition. Being now some-

what prominently connected with the development oi

roads to carry motor vehicles, he took the opportunity

afforded bv the reading of this paper to place before

his hearers, in some detail, matters with which he

had not dealt with elsewhere. The work of designing

road motor vehicles was antecedent to the develop-

ment of railways. " If its development had proceeded

hand-in-hand with our railways, our railways would

liave been laid out in quite a different manner; we

should have used transport by rail in a proper manner

for the arterial lines of communication, and have con-

siderably reduced the number of branches and pro-

vided in their places well-considered stations from

which the traflBc could be distributed, or up to which

the traffic could be collected for road locomotion.
" It is only now—nearly ninety years after Han-

cock's time—that we are getting back to this, which

is probably the most perfect and ideal method of dis-

tribution of goods and passengers."

In schemes of transport, not only the haulage itself,

but also packing, handling, and terminal charges have

to be considered. (Here the author refers to the trans-

port of potatoes from the land, and to that of tea r.r

similar merchandise arriving at seaports, packed in

light cases.) A large proportion of goods suffers

damage by frequent handling, and the allowance made
for such damage is a part of the cost of transport.

Carriage by motor wagon or van need be debited with

such charges only to the smallest extent, and there

is scope for the designing engineer to obtain economies

by suitable design and labour-saving devices. "I
give prominence to this matter because I believe it

will play a great part in the advantages we are likely

to obtain from transport by road in developing food

growing on much of the land not so used now on

account of want of transport."

RUBBEE-TYKED VEHICLES.

The solid rubber or pneumatic tyre is an important

element of road transport. Speed is necessary to

economy in transport, and the wheels must therefore

be provided with a means of cushioning the vehicle

from road shocks. The deformation of the tyre under
its load, and the attrition of it by the road surface,

results in the cost of renewals of rubber tyres being

a large item in running costs. In most cases tyre

renewals cost more than fuel, and although the cost

of rubber is likely to be reduced, even if the price of

rubber should fall to the lowest limit which could

reasonably be expected, it is desirable that the present

rate of wear should be reduced.
'Although it had long been known that the sheet

asphalt pavements of our large cities caused the least

wear either to shoe leather or to rubber tyres, the

slipperiness of asi)halt when horse traffic was the only

traffic to be considered limited its use, and its place

was largely taken by wood pavement, which could be

put down at, approximately, the same cost, and with
which we can maintain a sufficiently durable and
silent surface, and which, also, is freer than the

asphalt from the horse slipping difficulty ; conse-

quently, wood pavement has largely taken the place

of asphalt in our English cities; but now that motor
transport is largely superseding horse transport, the
direction in which progress can be made in producing
roads which will not wear the rubber appears to be
in returning to sheet asphalt coverings, or something
resembling them, for all roads used by motor trans-

port."

The author has made calculations which show that
improvements to the road surfaces leading out of some
of the large towns has very greatly benefited the
owners of rubber-tyred vehicles. On a main road
leading out of London the saving amounts to £2,000
per mile per annum.

.\t the speeds of the present day pure rolling action

does not exist, and harmonic percussive action is de-

veloped. When a line of motor omnibuses has been
running over an ordinary macadam road for a sliorl

time, corrugations or transverse waves are developed.

This action always starts from an initial cause, such

as a large stone or the toj) of a surface box, and efforts

.should be made to render roads as free as possible

from such prominences.

BITUMINOUS BINDERS.

The conditions required in a road surface-resistance

to weather effects, absence of greasy slime, slight

elasticity, waterproofness, stability and cheapness,

seem difficult of attainment, and, in many cases, con-

tradictory. Fortunately, Nature has provided two
great groups of bituminous binders which can be used

to cement together stone, sand and silicious matter

into quasi-elastic surfaces which fulfil the conditions

in a suiprisingly satisfactory manner.
" These bituminous cements of these two great

groups are A, those derived from the destructive

distillation of coal, the coal tars and pitches, and
B, those found native or derived from the distilla-

tion of some of the ijetroleum, which are called bitu-

minous, and which is the binding material always

found in asphaltic rocks."

The bitumen which is the more viscous part of

the earth oil is a substance differing in many im-

portant physical characteristics from the tars and
pitches we obtain from our gasworks.
' This is only now beginning to be understood. In

fact, I am somewhat daring in jiutting before you
statements which have not yet been generally made
public. I, however, put them before you for what
they are worth, telling you that my views are sup-

ported by some of the leading physicists, and that

they probably afford a solution to many of the dif-

ferent problems, causes of road failure to road sur-

faces and the like, which have hitherto been inex-

Ijlicable.
" As far as I have been able to observe, the broad

line of distinction between the coal tar pitches and
the earth oil bitumens is that the former pitches
within working temperatures on our roads have
always the characteristics of a liquid. They possess

surface tension, and consequently have a natural

tendency to reduce their surfaces and form spherical

rounded masses or beads of pitch. Moreover, the

viscosity of these pitches is very susceptible to tem-
perature change, so that a coal tar pitch which
is so soft as to run freely at the temperature
of sunshine, 100 deg. Fahr., in summer, will be as

brittle as glass, and be friable and chip in frosty

weather. On the other hand, most of the pure bitu-

mens possess the opposite characteristics of solids.

They apparently have no surface tension, no tendency
to withdraw themselves into spheres or spherical

beads or to separate themselves from the surface to

which they act as the cementing medium. To some
extent they are elastic ; in fact, the bitumens may be
described as hydrocarbons which are solid or jelly-

like solids of low elastic modulus. In other words,
although the elasticity or resiUenee of the bitumen
is not considerable, it is sufficient to make it ex-

tremely valuable as a material for road making, as

will be seen when we consider in some detail the

design of a road surface."

The formation of rythmical waving is successfully

resisted by laying wood paving or sheet asphalt on
concrete foundations ; but outside busy centres

cheaper forms of construction, involving consolida-

tion by rolling, must be adopted, and much mechani-
cal ingenuity and personal skill is necessary to avoid
initial waving. In America rock asphalts are avail-

able only to a limited extent, but deposits of native
bitumen, or the supplies of asphaltic oils from
which bitumen can be obtained, are very widely
spread. Tliis led to the production of artificial

asphaltic pavements. Koad surfaces were formed
with sand and bitiuiien nearly thirty years ago, and
work in America with these sheet asphalt pavements
was carried on to an increasing extent ; but only
about eight years ago were the causes of success

and failure carefully looked into.

WEARING CRUSTS.

To produce roads at the lowest possible cost it is

necessary to use cbi'.ip iiiateri;il-. .irid tliis cjm host
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\ie. done by dividing the road into two layers, a wear-

ing crust of graded sand and bitumen, supported by

a lower layer of coarser bituminous concrete. In

some cases'this may rest on the subsoil, or uiion the

old macadam surface of the road, and in the case of

extremely heavy traffic, on a special hydrauhc con-

crete foundation. Probably the most common case

will be that of superposing the new road surface on

the top of that of the old road, except where the

l)resence of kerbs sets a limit to the pernnissible

rai.sing of the surface.
" If the old road surface is of full strength, and

has carried its traffic without breaking up, the new

bituminous lower layer might be reduced in thick-

ness, and as it is advisable that the upper layer

should be in no ca.se less than 1 in., or preferably

li in. in thickness, in such a case good results might

be obtained with a total thickness of new crust not

exceeding 2J in.—i.e., 1+ in. of coar.se material, li in.

of the fine wearing coat.
'• Wherever the strength of the old road is lusufh-

cient the lower coat must be increased in thickness,

but it is probable that in all cases sufficient strength

is obtained by a lower co:it of 3 in., making, with

the 13- in. wearing coat, 4', in. in all. and as the

average specific gravity of the two coats works out

at about 21. or 132 lb. per cubic foot, it is found in

practice that 1 ton of tliis bituminous concrete will

when consolidated cover from 3 to 8 super, yds.,

according to the requirements of strength and the

traffic. ..."
"Of the materials that have to be used the binder

is the most expensive, whether it be pitch or bitu-

men. Up to the present the cost of the bitumen has

been practically double that of the pitch for equal

weights employed, but in either case the cost is very

largely determined by the percentage that is used in

the tw^o coats, and this is one of the reasons why the

material should be distributed between two coats.

It is generally found that for the coarser aggregate

of t:he lower coat from 7 per cent to 8 per cent by

weight of binder is sufficient, whereas for the fine

upper coat the proportions vary according to the

grading of the material employed from between 10

per cent to 14 per cent, but in 1x)th cases it is the

object of the designing engineer to cut down expense

by producing the result he requires with a minimum
percentage of binder. As the considerations I am
now going to mention apply to Ixith coats, but to the

greatest extent to the upper wearing coat, I will deal

with this first.

" We find in practice that if we take up a portion

of rock asphalt pavement from the streets of Paris or

of London, where the surface has been formed from

compressed rock asphalt, that the content in pure

bitumen will be quiite small, varying from as low

as ,5.1 per cent up to 8 ijer cent, the aggregate with

which this is combined being mainly a very fine

powder of lime or magnesia carbonates. So far we
have none of us succeeded in obtaining an equally

stiiblc and good wearing surface with an artificial

mixture of bitumen, except with the use of consider-

ably larger percentage of binder. In most eases the

\merican .sijecifications recommend that this per-

centage should lie between 9i and 12^ per cent.

LABORATORY INVESTIGATIONS.

" I have spent a great deal of time in investigating

this matter by laboratory methods. I have sup-

posed that efficiency on the road depends on the

consistency of the material to carry weight, and on
its toughness to stand the percussive action of the

wlicCls or of the horses' feet. I have imitated tlids

by simjile compression tests, or by percussive tests

in the form of standardised hammer blows applied
to the fiat ends of test cylinders IJ in. diameter by
aliout l.i in. high, as such cylinders can be con-

veniently and readily moulded by simple means, and
the comparative tests for consistency and toughness
can l)e easily made. I adojited these dimensions for

my tests because they had already been reconnnended
ill .American practice, and have enabled me to com-
pare my lalxtratory work with that of the American
engineers. 1 may say, further, tliat the usefulness
of these laboratory tests has already been justified

b>- the success of the pavements already made in

London, which are standing remarkably well, and
which I naturally hope will continue to show im-
provement over others made up on rule-of-tliumb

methods.
" Briefly, my laboratory investigations point to

the great imiiortancc of the .size and shape of the

grains of mineral aggregate that are used. I first

used sand obtained from various sand pits in the

vicinitv of London, or dredged from the Thames,

and I "found that not only was it difficult and ex-

pensive to grade the sand into the sizes of grains

required to give the best residts, but that the grains

themselves are so rounded that they give small

facilities for adhesion of the binder to the surfaces

to be cemented together. I decided therefore to use

artificially produced sand, and have succeeded m
obtaining what I require by pulverising by imi)act

methods, that is by the u.se of machinery where

fragments of stone descend and come into contact

with high-speed hammers which successiveily sub-

divide the pieces of stone until the desired degree

of fineness is obtained; and, further, what is of

commercial importance is that the fineness and

grading of the different sizes can be obtained with

sutficient accuracy at one operation by the simple

means of driving the revolving crusher by an electric

motor which, a.s you all know, admits of accurate

and easy speed regulation.

FILLERS.
•• .U an early stage the Americans found nut that

the aggregate to which the bituminous binder is to

l)e added should c-ontain in addition to graded .sand

a certain proportion of extremely fine pulverised

dust, which they call the ' filler,' and that better

results are obtained by using filler in nearly equal

amount to the binder itself than by omitting it. >Iy

own experiments have shown that they are correct

in this, and that the filler itself plays a very im-

portant part. To take a very simple case. If we
wish to make up an artificial sheet asphalt contain-

ing 10 per cent of bitumen it is better that this

should be in the form of 10 per cent of bitumen and

10 per cent of filler, and 80 per cent of sand, than

that it should be 10 per cent of binder and 90 per

cent of sand. The reason for this is somewhat

obscure, but I think we may suppose that the cause

of it is somewhat analogous to Uiat of the house

painter who finds that certain mineral powders

mixed with his oil cover a greater surface than

others, so that in our case by combining extremely

finely powdered filler with the bitumen we get a

bituminous paint of great covering power, and con-

sequently increase the surfaces of the aggregate that

we can effectually cover and cement together with

a given weight of bitumen ; I have made a consider-

able number of experiments to determine how the

quantity of filler can \x varied with advantage, and

have produced some remarkable results. Some of

the specimens which I am exhibiting here to-night

show that by adopting certain dusts which are pro-

duced in industrial processes in the North of Eng-

land as a filler to take the place of the more expen-

sive Portland cement or lime powders previously

used, I have actually increased the toughness of my
specimens, measured by the number of blows they

will stand without cracking, as much as 50 per cent,

and with no increase of cost.
• One feature that must be borne in mind when

designing a sheet asphalt pavement is that it musi

contain a certain proportion of grains of sand suffi-

ciently large to make it wear to a gritty surface so

as to afford a good foothold for men and horses, and

to possess non-skidding qualities for motor vehicles.

It is found that the addition of quite a low propor-

tion, not exceeding 10 per cent of grains of sand, lyLng

between 10 mesh and 20 mesh sizes, produces this re-

sult, and there is no advantage in increasing it, but

an ab.solute disadvantage, as it makes the surface

more permeable to moisture and reduces its wearing

quality.

"You have, doubtless, most of youlieard of the means
of connecting laboratory work with the actual tests on

the roads them.selves which have been introduced at

the National Physical Laboratory in the shape of a

road machine which is a means of testing to destruc-

tion a circular path on which is laid the materials to

be tested, either quantitatively or in comparison with

standard materials laid in the same track. The slides

shown will give you a general idea of the construction

of the machine, which is a circular framework carry-

ing eight wheels driven by electric i)Ower; the wheels

van be loaded to any desired extent ; the speed can

be varied within desired limits, and the rate of wear
or the nature of the deformation of the surface can

be accurately noted. This machine has been at work
for nearly a year, and is already yielding proiiiising

results, results which I think will connect the similar

tests made on material in the laboratory with the ex-
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periments on the load itself. Later on, no doubt, on
the same machine, we shall be able to carry out tests

to sec the effect of various road surfaces in wearing
away the surface of rubber tyres, and I believe that

the machine will be found as valuable to the com-
munity as the private naval tanks and the recently

put down public naval tank has been to naval archi-

tects, which have resulted in large economies mea-
sured by fuel consumption or -by efficiency in obtain-

ing increased speed at the lowest cost for fuel. 1

believe this will be found to Ije equally the case with
the road machine either in its present form or as it

may be developed as time goes on.

IMPROVEMENT OP VEHICLES.
' I have dwelt at considerable length on what i? to

be gained by improved surfacing of our road, and left

but little time lor the question of improving the

vehicles themselves. Just now, when the manufac-
turers who are turning out motor wagons, vans and
cars of all classes are so full of orders, I shall not
be regarded with much favour by their managers if

I venture to point out that a good deal remains to

be done to the vehicles themselves to make them carry

goods or passengers at the lowest total cost—i.e., when
the rumiing cost of the vehicle is added to the cost of

tlie upkeep of the roads. All railway engineers know
that two-axle locomotives or even two-axle wagons are

looked on w.th disfavour on account of such two-axled
vehicles punisliing the rail-ends and joints to a far

greater extent than when multiple-axle wagons are

used. It is pract.cally certain the same applies to

the roads, and that the tendency to wave deformation,

which is everywhere observable, could be minimised
by providing some of the vehicles with more than two
axles.
" A moment's consideration will show you why tliis

is the case. When two-axled vehicles are used they
always tend to accentuate and increase wave forma-
tiou by punishing the hollows and failing to wear
down the high places. With a three or four axle

vehicle the reverse is the case; the crests are jnuiislied

and the hollows are eased.

"I have already done something in this respect ))y

(leveloi^ing a three-axle roller, a slide of which I will

throw on the screen; this roller has, undoubtedly,
rolled road surfaces remarkably free from undulations
or initial waves. The Kenard train, of which you have
all heard, introduces the same principle of three axles
on all the vehicles, and, in addition, makes the whole
of these driving axles so that the tangential strain.?,

due to ju'opelling the vehicle, exerted on the surface
of the road are considerably diminished.
"Apart from this, the vehicle designer can help the

road engineer by increasing the diameter of his wheels,
as the tendency to deformation is greatly increased
when small wheel diameters are used. Unfortunately,
this increase of wheel diameter somewhat increases
the cost of construction, and militates against easy
loading, especially wlien the vehicles have to be loaded
over the sides, but there is little doubt that there is

a verj' strong feeling on the part of road engineers
that the weight on axles using wheels of small dia-

meter has been overdone; that even those sanctioaed
by the Local Government Board are too great, and as
tliey are frequently exceeded the roads are punislied
to an unfair extent, and that better results for every-
one would be obtained if the loads were divided over
a greater number of wheels, and if the wheel dia-

meters were .somewhat increased.
'If time had permitted I had proposed to go into

the effect on the cost of transport of using vehicles
of various sizes to suit different kinds of road traffic,

but I find that this has been so effectively done in
the publication " Motor Traction for Business Pur-
|)oses," compiled bv Mr. L. Merrick Jones and iMr.

Horace Wyatt. published by Iliffe & Sons, that, in-

stead of boring you by putting before you tables, I

think I better serve your interests by recommending
ynu t(i ^tudy that publication."

CORRESPONDENCE.
For every ill beneath the sitn

There is some remedy or none:
If there be onCt resolve to Jind it:

If not, submit, and never mind it.—Anon., circa 18ij

London and Lancashire Fire Insurance Company,
Limited.—We have to acknowledge, with thanks, the
receipt from this company, which lias head of&ces at
1.5 Dale-street, Liverpool, and "6 King AYilliam-street,

Loudon, of a daintj' pocket diary for 1911, a wall
calendar, and a memoranda taljlet, all of most
practical use.

CHRISTMAS HOLIDAYS.
The offices of "The Surveyor" will be closed until

Monday next, December 29th.

CONTROLLING" THE MUNICIPAL ENGINEER.

To the Editor of The Suhveyor.

Sir,—If in the multitude of counsellors there is

wisdom, then the municipal engineer must be of all

men the most fortunate.

In proof of this assertion I need only recall your

attention to the fact that in every department of his

work he finds institutes, associations and central

authorities, in esse or in po?-<e, willing—nay, anxious

—

not only to advise him, but also to take over parts

of his work from him.

(1) 2?oofZ.',—Third Road Congress, Communication
?Jo. 8: " This is a vigorously worded report, in which
the establishment of Government control of roads is

definitely recommended" (The Surveyor. November
21, 1913, p, 795). London Arterial Roads Conference:

"In regard to this matter he (Sir Aston Webb) had
to say that at a joint conference of the Royal In.stituto

of British Architects, the Surveyors' Institution and
the District Surveyors' Association a resolution was
adopted expressing strongly the view that there should

be some central authority with power to deal with
the main roads of London " (The Surveyor, November
28, 191.3, p. 818).

(2) Sign Pouts.—" The Automobile Association and
Motor Union appeal iw a fund of £50,000, to be raised

by public subscription, to provide our highways with
an effective system of sisu-i)0sting " (The Surveyor,
October 31, 1913, p. 671)."

(3) Seicoge Disjiusal.—" In another i)aper read at tlie

Sanitary Congress . . . Mr. A. J. Martin, m.insi.c.e.,

stated that . . . 'the recommendation of the Royal
Commission that a central authority .should be created
to carry on their work should no longergo unheeded'"
(The Surveyor, August 15, 1913, p'^ 245).

(4) Housing.—The intention of the Government to

take over the housing of the working classes has been
sufficiently advertised by politicians to need no precise

reference here.

(5) Control of Xcw Buildings and By-laws.—"Mr.
Woodward's remedy for this (frivolous objections of

district councils to plans of new buildings) was to set

up in each town an office (it might be the office of the
architect or surveyor) which .should be open every day
. . . for the examination of drawings and specifica-

tions for new dwellings for the working classes. . . .

In order to provide for the settlement of disputes, a

tribunal should be instituted in each town. . . . The
tribunal should consist of three men—one an architect,

one a surveyor and one a builder. ... In addition
to general rules and regulations, the con.stituted autho-
rities would have always before them . . . the future

development of each district . . . width of thorough-
fares . . , sewers . . . and the formation and con-
struction of roads and footways " (The Surveyor,
August 29, 1913, p. 341).

(6) Town Planning.—Never again, surely, after tlK'

publication, in your issue of December 5th (p. 865), of

the conditions of membership of the new Town Plan-
ning Institute, will any inunicii>al engineer be so rash
as to imagine that this subject is any concern of his.

Despite the ominous hint at the end of the extract

from IMr. Woodward's paper, it may still be fancied

—

even when these various institutes, associations and
central authorities have got to work, when the
Minister of Roads is surrounded by his attendant
satellites, and when the architects are bu.-^y approving
thedr own plans—that the municipal engineer w'iU yet

reign supreme in the allied departments of sewerage
and refuse removal.
Regretfully I have to shatter this fond illusion by

imparting to you certain exclusive information

!

Refuse 7?'»iofa?.—Following the "roads" precedent,
it is the intention of the Government to set up a

central authority to deal with this matter under the

control of a Minister of Refuse Removal, and. antici-

patory of such a ste]i, a joint meeting lias receiitlv

been held of representatives from the Insurance Aci

Commissioners, the Variety Artists' Federation and
the Church Lads' Brigade to put forward authoritative

views as to the general methods to be adopted in the
scavenging of the Metropolis.

Scwiragt.—Thir, while not to be removed from the

immediate control of the municipal engineer, is to

come under the sujiervision of the newly formed
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Sewers Improvement Association, a body representa-

tive of all sewer users, who will issue periodically

leaflets ior distribution among the men actually en-

!,'afred upon sewer work ; the first—" Hints on Flushing

a 9-in. Pipe "—is in the press.

Further, the urgent question of the numbering of

houses along our main roads, so woefully neglected

by the locarauthorities, is to be taken over by a joint

committee of the Four-in-Hand Coaching Club and the

National Association of Vehicle Workers.

A fund of £10!),IXIO is to be raised immediately by

.lu appeal—to road users only—and this sum will be

expended in afHxini: numerals. 2-} in. deep and electri-

cally illuminated at night, to all premises fronting,

adjoining or abutting the main roads of this country.

The municipal engineer will receive, from inspectors

appointed by each of the above bodies, instructions

respecting that special branch of his former work upon

which they will be the recognised authorities, and lie

will revert to the position of a working surveyor,

ready, when occasion demands, to lend a hand with

hroom and shovel, and expert only in touching lis

hat to those under whose direction he acts.

We may yet—even those of us who have passed the

grand climacteric—live to see the president of the

rnstitution of Municipal and County Engineers taking

the chair at the council meetings in his corduroys

and "slop," Avith his clay pipe and •niiin" stuck

in his " yorks."—Yours, &c.,

Deccinhcr Hi, irtVl.

THE NEED FOR SOME SPECIAL TRAINING OF THE ROAD

ENGINEER.

To (he Editor of The Subvevor.

iiiE,—In your issue of the 12th inst. " Road Pur-

veyor " suggests the provision of an examination

.solely for highway engineering. Such an examina-

tion is already held by. this in.-=titution, and I write

not only to point out the fact, but to suggest that

your readers might save much of their valuable

time if they would remember that the -Institution

of Municipal EngLueers lias consistently, for some
years now, anticipated the bulk of the suggestions

for the improvement of tlie profession and. its mem-
bers that have from time to time apiseared in yoiir

correspondence and other columns.^—Yours,' &c.,

• • B. Wyand, Secretary,

Institution of Municipal Engineers.

39 Victoria-street, S.W.
December 16, 191.3.

To tht Editor of The Slrvevoh.

Sm,—The letter by " Road Surveyor " in yotir issue

of December 12th appeals very much to me as a

man in a county surveyor's office. When I recently

took the examination of the Institution of Municipal
and County Engineers I had to work up quite a

number of subjects, sucli as- water supply, law (as

applied to the sanitary inspector's side ot.the subject).

refuse destructors, and so forth, which will never be
of use to me. On the other hand, the important
subjects of highways and bridges were discussed in

quite a small number of questions.

It would appear to me that sub-division on the lines

of the Surveyors' Institution would meet the situation

admirably, and typical subjects, such as bridges and
highways in the case of county engineers, could form
the most important portions of the papers, a higher

standard being requii-ed in them than at present,

while merely easy general questions could be set in

the remaining subjects.—Yours, &c., _
Clavixiax.

Reading.
December 20, 1913.

INSTITUTION OF MUNICIPAL AND COUNTY

ENGINEERS.

San Francisco Water Scheme.—The President last

week signed a Bill granting San Francisco the right

to draw a water supply from the Hetch-Hetchy
Valley in the Yosemite National Park, a distance

"f 150 miles. The estimated cost of the undertaking

is £40,000,000.

Empire Typewriters.—The 1914 wall calendar issued

by toe Empire Typewriter Company, Limited. 77

t^ueen Victoria-street, E.G., is of a design as striking

as it is neat. Of the excellence of the machine which
it is intended to advertise we can speak from exjDeri-

ence, and have no hesitation in recommending it to

the notice of those in search of a really reliable

typewriter.

At the last meeting of the council of the Institu-
tion of JIunicipal and County Engineers tlie following
applications were approved for election to member-
ship :

—

Jfembers.—Messrs. J. E. Acfield, chief assistant, city

engineer's office, Leeds ; W. N. AshpLant, city engi-
neer, London, Ontario, Canada ; .J. W. B. Blackman,
city and waterworks engineer. New Westminster,
B.C. ; M. H. Hettenbach, deputy engineer, Wanstead
Urban District Council ; A. G. Kilner, surveyor to tht^

Wetherby Rural District Council ; E. C. Jloorhousc,
highway surveyor to the Melton Mowbray Rural
District Council ; W. C. Oram, executive engineer,
Public Works Department, Punjab, India ; and A.
Warren, borough surveyor, Totnes.

Associate-Members.—Messrs. F. T. Blythe, assistant
to the city engineer, Norwich ; 11. A. Butterfield,

engineering assistant. Town Hall, Batley ; A. C.
Hughes, second assistant surveyor of highways, Berks
County Council ; W. A. Mitchell, chief assistant sur-

veyor, Slough Urban District Council ; A. B. JIarshall.
enuineering assistant, Town Hall, Huddersfield ; and
E. Willan, engineering assistant, Skipton Urban
District Council.

Students.—i\Iessrs. 0. AV. Berry, assistant surveyor,
Bridgwater Rural District Council ; C. J. W. Cloke,
suiweyor's office, Town Hall, Chiswick ; S. J. Hellier,

borough surveyor's office, Christchurch ; C. E.
INIcC'onnell, assistant surveyor, Holyhead Urban
District Council ; W. H. Veal, engineering assistant

to borough engineer, Poolo ; and .1. Wood, burgh
engineer's office, Burgh Buildings, Falkirk.
Mr. A. jMurray-Smith was transferred from

associate-member to member.
Jlessrs. D. Palk and F. W. E. Vanstone were

re-elected mem.bers of the institution.

• - THE JOURNAL.

The Journal Committee reported that they had
given consideration to a letter, asking that the council

should consider the expediency of making an official

enquiry to ascertain the wishes of the members and
associate-members in relation to tlie Journal as a

"whole.

The committee are of opinion that suggestions

received from members in relation to the Journal
should be noted and acted upon as far as possible.

Inasmuch, however, as the suggestion of the council

to publish a Journal was fully discussed and coniirmpd

at the annual meeting, held at Great Yarmouth in

July last, the committee are of opinion that the

council must continue to act on the lines then laid

down. The committee recommend the council that,

in their opinion, it is neither necessary nor expedient

to take a ballot such as that suggested.

What is presumably the final volume of " Pro-

reedings " as liitherto issued was despatched to

members at the end of last week, a general index

covering the volumes from 1904 to 1911 making a

simui'taneous appearance. If the old form of " Pro-

ceedings " is really to be abandoned, it seems to

us a matter for regret that an effort was not made
to include in this long-awaited index references to

the contents of the 1912 and 1913 volumes; as it is,

unless a special index covering these two volumes
is issued, the next one will perforce deal wiih matters

in publications altogether different in size—whose
only similarity, in fact, is likely to be found in their

binding. Volume 30, just to hand, includes, in addi-

t'"n to the usual list of officers and members of the

institution, reports of the annual meeting in London
in July, 1912, and of the various district meetings
up to July last, the annual meeting at Great
Yarmouth being also reported in part.

Period of Articles.—Attention was given to this

question at the last meeting of the council of the
Institution of Municipal and Count}' Engineers, and
it was decided to place on record the opinion thai,

short periods of pupilage are of no value as a

qualification in engineering, and that to represent

such periods as a qualif3'ing period would be mis-

leading ; further that no period of practical training

of less than two years' constant and varied work on
works of sufficient magnitude and importance can be

regarded as a satisfactory training in practical work.
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Some Fallacies in Cement Testing/
Bv W. LAURENCE GADD, f.i.c, m.. .i.. &r.

In these days the testing of cement is no longer

(-xclusively in the hands of the expert, but almost

every user of cement in any quantity now carries out

his own tests on the material he luiys, or has such

tests made for him by his own staff. In some in-

stances this has meant that the cement is judged on

results obtained by very inexperienced persons. It

may be an excellent thing, from the user's point of

view, to test his own supplies, but there is a danger

that the practice may lead to numerous unfounded

complaints and disputes as to the quality of those

.supplies.

I do not think it ia suflficieutly realised that cement

testing is a highly specialised skilled work requiring

a more extended knowledge of the properties and
characteristics of the material than can be obtained

from the instructions given in a booklet or even from

M specification.

I\Iy object in this paper, however, is not so much
10 question the accuracy of the testing performed by

inexperienced operators as to draw attention to what
are, in my opinion, fallacies underlying some of the

recognised or suggested processes of testing Portland

cement, and at the outset I find myself at variance

with the British standard specification itself.

The standard specification stipulates that before any
,=nmple of cement is submitted to certain tests it " shall

he spread out for a depth of Sin. for twenty-four hours

in a temperature of from 58 deg. to 61 deg. Fahr."

The object of this procedure appears to be twofold—
'.c, (a) to cool the cement to the normal temperature

of the atmosphere, and (h) to obtain conditions similar

to those governing cement which has lain in sacks

or casks for two or three weeks—i.e., during the pos-

sible period between shipment and use.

As regards (a), this can be very simply done without

exposing the sample to air; as regards (6), I have

made experiments which show that there is no relation

ijBtween the effects of aerating cement for twenty-four

hours and storing in sacks for two weeks or a month;
further, that the setting time is differently affected

when the same cement is aerated or stored in bulk in

different localities or at different periods. In tome
cases the effect of twenty-four hours' aeration is <lie

opposite to that produced by storage, and storage or

aeration at one period has an opposite effect to storage

or aeration at another period. For instance, one
sample aerated for twenty-four hours at the beginning

of the month of July resulted in a quickening of both

initial and final sets, whereas the same sample aerated

for twenty-four hours in the same room a fortnight

later resulted in the exactly opposite effect on setting

time.
This appears to me to effectively dispose of the

.:^omev;hat prevalent idea that changes in setting time

are duo to some inherent property of different cements.

The erratic behaviour found is common to all the

samples tested, the composition of which varied within

considerable limits, the lime contents, for instance,

ranging from 61 to 59 per cent.

The retardation or acceleration of setting time on
.storage or aeration cannot, therefore, be due to pecu-

liarities in the cements themselves, but must be due
to chemical changes brought about by the absorption
of some constituent present in the atmosphere.
Cement has a strong affinity for moisture in the

first place, and for carbonic anhydride in the second
place, and these constituents are present in the atmo-
sphere in variable proportions at different times and
in different localities.

From former experiments and reasoning I have held
the opinion that absorption of moisture results in a

retardation of setting time, while absorption of car-

bonic anhydride produces an accelerating effect.

Cement exposed to both influences \vill therefore have
its setting characteristics affected one way or the
other according to the relative amounts of moisture
and carbonic anliydride absorbed, the nett effect being
the resultant of the two opposing forces.

In order to test this theory I have made the follow-
ing laboratory experiments, where the conditions can
lie under control and standardised, which is rarely
possible in so-called ''practical" tests.

A quantity of slow-setting cement (600 grammes) was
placed in a large glass tube, which it half filled, and

• Extracts from i ap>'r rr-H<l at n inretiiiprof tbc Toncrf'tp Insfitiife
on tlislltU uist.

n current of purified air, freed from ammonia, car-

bonic anhydride and moisture, passed over it eon-

tinuou.sly for twenty-four hours. The total volume oi

air passed through the apparatus was about 173 litres.

The air was purified by being bubbled through
dilute sulphuric acid (which .served to measure the

rate of flow as well ns to remove any ammonia
vapours), then drawn through a soda-lime tower to

remove carbonic anhydride, and finally through a

large calcium chloride U-tube to remove every trace

of moisture. U-tubcs of calcium chloride and of

soda-lime were also attached to the exit end of the

cement tube and between this tube and the pump.
The loss constituents and the setting time were de-

termined both before and after the treatment. Further

quantities from the same sack of cement were then

treated in a similar manner to a current of moist air,

freed from carbonic anhydride and of carbonic an-

h.\dride itself respectively, and examined in the same
way. The results indicate that pure, dry air has no

effect upon the setting time of cement, the loss con-

stituents remaining practically constant.

On the other hand, the effect of moi.st air free from

carbonic anhydride is distinctly marked, although the

percentage of moisture absorbed is comparatively

small.
This is probably due to the fact that the cement

taken for the experiment was already high in loss

constituents, the total loss on ignition being 2-30 per

cent.

The acceleration of setting time by absorption of

carbonic anhydride is clearly proved.

FINENESS.

The British standard specification stipulates that

the fineness of grinding shall be such that not more

than a certain percentage of residue shall remain

upon a sieve of a stipulated mesh, under the condi-

tions of the test. It is obvious that the most im-

portant point in this connection is to ensure that the

sieves used shall be of standard and definite dimen-

sions, and this is provided for by the following clau.-e

;

" The sieves shall be prepared from standard wire,

and the diameter of the wire for the 5776 mesh shall

be 0044 in. and for the 321O0 mesh 002 in. The wire

cloth shall be woven (not twilled), the cloth being

carefully mounted on the frames without distortion."

The standard specification therefore stipulates that

for the first-named sieve there shall l?e 76 warp and

76 weft wires of a definite diameter; and for the

second sieve 180 warp and 180 weft wires of a definite

diameter per square inch.

When sifting cement through a sieve to obtain the

proportion of particles too large to pass through the

interstices between the wires, the size or area of the

individual holes appears to be the only condition of

importance; and it is to be assumed that the inten-

tion of the framers of the specification was to ensure

this condition being standard.

If a definite number of wires of a definite thickness

be equally spaced throughout the unit of measiire-

ment, the spaces between the wires will be of defi-

nite and equal area ; but the weaving of wire cloth

has not yet attained such a standard of excellence as

to ensure that the wires (especially in the finer

counts) are spaced equally throughout the piece, or

even throughout any individual inch ; and I have
examined many rolls of cloth which contained the

stipulated number of threads, of practically the cor-

rect diameter, and yet were hopelessly inaccurate for

the purpose of testing cement for fineness.

I submit that the size or area of the holes in a

sieve i= the real standard, and should be stipulated.

the actual diameter of the threads, or their precise

number per inch, being of secondary importance.
In the course of my duties it falls to me to

examine and to accept or reject numerous pieces of

sieving cloth for use in a number of cement works
and testing laboratories, and I have formulated a

specification for my own use which aims at a

standard sieve, while at the same time recognising

and allowing for the great difficulty of weaving
cloth of this nature with extreme accuracy.

This specification, for ISO- sieves, I state as fol-

lows :
—

(1) Tbf Mandard arcn of the holes in inches is

on.'Vi.i-.
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(2) The equivalent mesh, calciUated from the actual

average area of the holes, as measured, shall fall

between 176- and 185-.

(3) The mean variation from the standard width of

holes shall not exceed 10 per cent.

(4) Not more than 10 per cent of the holes measured
shall exceed a variation of lo per cent from standard.

It is my practice to measure with a micrometer
microscope about 300 to 400 spaces in several dif-

ferent parts of n roll of cloth; and I find it is pos-

sible to obtain cloth to conform to the foregoing

specification, and that s^uch cloth gives in use very

fairly consistent results; whereas sieves which con-

form "to the British specification—as worded—often
give, in testing, most erratic results: in one casi

the difference between two sieves, both of which con-

tained the correct number of wires per inch, amount-
ing to 20 per cent of the total residue.

Another point whicli appears to he overlooked is

the size of the sieve itself. The British specification

stipulates that 100 grammes of cement shajl be sifted

for a period of fifteen minutes, but does not specify

the total area of tiie sieve to be used. I have seen
in use sieves varying in size from 4 in. diameter to

y iu. or 10 in. square; and it is olivious that the

same weight of cement, sifted for the same period of

time, will be more effectively sifted over a larger

area than over a smaller one.
The following actual experiments bear this out: A

sample of cement was thoroughly mixed, and 100

grammes sifted for fifteen minutes through each of

two sieves prepared from the same wire cloth, but
differing in sifting area. The larger sieve had a total

area of 04 in.-, while the smaller one had a total area
of 12 in.=.

The residue on the larger sieve was 16-4 per cent,
while on the smaller sieve it was 19'8 per cent, a

difference of 17 per cent of the total.

.Vnother and very finely ground sample, tested in
the same way, gave So per cent of residue on the
larger sieve, and 56 per cent on the smaller one—

a

difference of 37 per cent of the total. I admit this
is an extreme case, and that nobody in his senses
would nowadays use a sieve so small es 4 in. by 3in.
Xevertheless. this sieve was actually in use not so
very long ago.

SPECIFIC GRAVITY.

The specific gravity t€st is now used in place of
the old method of taking the weight per striked
bushel, which has for some time been discredited,
;nid rightly so.

The weight per biishel had no real bearing upon
nr relationship to the degree of calcination, but was
chiefly influenced by the fineness of grinding. The
fallacious character of this test was well known. to

cement experts long before it? abolition from so-

called up-to-date specifications, in some of which it

appears, even to-day, as the " we'ght per litre test."
The specific gravity test is still retained in the

British standard specification, and is considerorl by
most people to fulfil the functions formerly attributed
to the bushel weight tcstr-viz., to detect the degree
of burning to which the clinker has been subjected—
or, in other words, it is a test for under-burned
cement. This, however, is a fallacy. The si^ecific

gravity of cement iiffords no indication of the degree
of calcination, and it has long been known that the
figure was affected much more by atmospheric influ-
ence than by any difference in burning. This is

recognised by the standard specification s. far that
the specific gravity is stipulated to be Sio when
freshly burnedand ground, and S'lO when the cement
has been ground for one month. This difference of
05 is a greater difference than lies between the
gravities of good clinker and the lightest andcr-
Ijurned "yellow" resi-iectiveJy, as will bo presently
pointed out.

The specific gravity of carbonic anhvdride and of
water being '88 and I'OO respectively, it will be
readily seen that comparatively small "propottions of
these substances, absorbed from the atinospliere, are
sufficient to reduce the gravity of cement to a naate-
rial extent.

Butler has shown that if the absorbed water attd
carbonic anhydride be expelled by ignitinc; the
cement, the specific gravities of cements of various
makes become so nearly identical as to afford no
indication of quality.

The conclusions reached by Butler were: (1) That
the specific gravity of cement is no indication what-
ever of proper nalcination. (2) That the specifir-

gravity depends upon the age of the cement, and the
opportunities it has had of absorbing water and
carljonic anhydride from the air.

These conclusions are quite in accord with the ex-
perience and the opinion held by myself for some
time past.

In 1904 or It'Oo F. j\l. :Meyer found, as the result
of some hundreds of tests on freshly burned clinker,
that the highest specific gravity was obtained when
tho clinker was burned at a temperature of 1,290 deg.
to 1.370 do.s. Cent. This clinker gave cement which
was expansive and unsound.
As the burning temperature wa.' raised, the spe-

cific gravity was decre.sed, but the clinker became
sound.
My oivn experience is that when taken fieshly frcni

the kiln, the spocifi--" gravity is practically tho same,
wliether the cl:nker be well burned or nnder-burned,
provided the carbonic anhydride has i^cen nil, or
nearly all, expelled from the chalk.
The specific gravity of cement being merely a mea-

sure of the degree of aeration which the sample has
received, and the finer particles being naturally more
absorbent of water and carbonic anhydride than the
coar.ser pieces, it follows- that a finely ground cement
containing much flour will more rapidly have its
original specific gravity reduced by aeration than will
a coarsely ground sample, and would thus, falsely,
appear to be the more lightly burned of the two.

STANDARD S/.ND.

There is a somewhat general idea that tensile or
crushing test? of cement with standard sand repre-
sent the best results of which the cement is capable.
This is erroneous. Sand tests do not give the highest
results which can be got out of the cement, but give
results which are standardised, and therefore com-
parable with those obtained by different operators.
The crushing strength, especially, of concrete or
mortar, depends largsly upon the size and character
of the aggregate, the absence or presence of dust, clay
matter and other things, and the density of the mass.
Tho use of standard sand merely gives results which
are comparable, and only represent the strergth of a
cement when tested under certain conditions and with
an aggregate of a definite size and character.
The standard sands employed and specified in

different countries vary in size "to some extent. These
differences in size of grain doubtless have their effect

upon the results obtained.
From results obtained by me it appears that the

crushing resistance of concrete made from the same
cement varies not only with the size, but also with
the character of the aggregate.

AUTOCLAVE TEST.

This test, recently proposed by Mr. H. T. Force,
in charge of testing materials on the Delaware, Lacka-
wanna and Western Eailroad, of Scranton, Pa., is

merely a revival of Dr. Erdmeyer's high-p:essure
steam test introduced in Germany about 1881, and
rejected by German cement experts as being un-
reliable and mi-leading. In the words of Prof. Gary,
of the Royal Bureau of Material Testing, it is even
Ic-s adapted to distinguish useless cements from useful
cements than the usual methods of determining con-
stancy of volume. According to Dr. Cushman, of

Washington, the details of the test have been several
times revised during the last twelve months, but the
procedure is now as follows:—:

For each test three neat briquettes are made, and
after twenty-four hours in a moist closet these are
weighed and then placed in the autoclave, sufficient
water being added to cover them. Pressure I's then
raised by heating the apparatus by gas burners or
other suitable means, the time taken to raise the pres-
sure to 2951b. per square inch being not more than
one hour.
The pressure is maintained at 20 atmospheres for

a further period of one hour, at the end of which
time the autoclave is slowly blown off, tho briquettes
removed (when their condition permits) and placed in

the moist closet for one hour. They are then re-

weighed and broken in the cement-testing machine
in the usual manner. The tensile strength so obtained
is compaied with that of twenty-four-hour neat
briquettes kept in moist air, and must show an in-

crease of at least 25 per cent over the. latter. The
autoclave briquettes must also develop a strergth of
at least 500 lb. per square inch, and the gain in weight
must not be greater than 1 per cent. Expansion bars,
Isq.in. in section and 6 in. long, are also made up
and tested for expansion after twenty-four hours in
tho moist closet and two hours in the autoclave. The
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•xpausion of these bar- inusl not exceed one half of

I per cent.

Under this test some cements developed greatly in-

creased strength vhile others were reduced to powder.

Comparison of results, extending over twelve months,
showed that the failure could not be due to the

jiresence of free lime; but it was thought to be due
to the presence of coarse granules of cement which
are not hydrated when the cement is gauged, but

whicii might threaten the stability of the structure

l)y subsequent liydration after a lapse of time.

The (lisruiition of the liriquettes by the hydration

(•f the coarser particles of cement clinker, under high

pressure and lieat. is probably correct. J myself drew
attention to this in an article published more than

six years since, liut numerous experiments have con-

vinced me that sui.h coarser particles hydrate eventu-

ally in the cold without expansion. If it were other-

wise the A\hole of the concrete work, in this and other

rountries, carried out with coarsely ground ceiuents

during the last twenty years, should now be in a very

precarious condition.

I have made a number of tests with the autoclave

v,ith somewhat erratic results, but with finely grormd
modern rotatory cements the Le Chatelier expansion
of which did not exceed 3 mm., the whole of the

samples, with one exception, conformed to the test

as laid down. The one exception, curiously enough,
was the most finely ground member of the series, the

residue on the 180= sieve being only 16 per cent.

On the other hand, a number of samples ground to

the fineness stipulated in the standard specification

—

viz., from 12 to 18 per cent on the 18'!= sieve—failed to

withstand the conditions of the autoclave test,

although they were perfectly sound wlien tested by

the ordinary boiling or Le Chatelier methods.
1 hold that growth of strength by age is of less im-

portance and is not such a criterion of quality as is

generally considered. Modern cements prepared from
purer clinker, and much more finely ground than
formerly, attain a strength approximating to the maxi-
mum much more quickly, and it is evident that a

<-ement which attains, say "8 of its maximum strength

at short dates has less margin for growth than one
which only develops o of the maximum in the same
time.
The stipulated pressure to be maintained in the

autoclave (20 atmospheres) is needlessly high, and
serves no useful purpose. The same effect is produced
at a pressure of 5 atmospheres as at 20 atmospheres.
There is, therefore, nothing to be gained by carry-

ing out the test at the high pressure advocated in

.\merica.

^Vith regard to the utility of .such a test, it must
first be shown that cements which pass the simpler
soundness tests generally employed in this country
will yet be dangerous in ordinary work, and, secondly,
that the autoclave test will detect such cements with
certainty. So far neither of these points has been
demonstrated.

FBEE LIME.

No theory connected with Portlaml cement has ob-
tained a stronger hold, or has attained such hoary
antiquity, as the idea that unsoundness of cement is

due to free lime locked up within the particles of the
ground material. In fact, this theory has been for
so long accepted that to question it may possibly be
met with derision.

Nevertheless, I confess I have never been a believer
in this bugbear, the existence of which has never been
demonstrated, although many abortive attempts to do
so have been made. Certainly free lime, in the sense
in which it has generally been understood, cannot pro-
duce the blowing or disruption which occurs with un-
sound cement, because an addition of free liujc. in
the form of ignited calcium oxide, has the effect of
reducing expansion by inducing the hydration of par-
ticles of hard clinker grit, in the same way that
anmionia or ammonium carbonate does so.

The improvement in soundness, brought about by
the exposure of cement to a damp atmospihere, lends
>ome apparent support to the contention that free
lime is thereby slaked and rendered harmless: but
it is rather difficult to understand how the small
amount of moisture absorbed from the air penetrates
the particles and slakes the free lime when the enor-
mously greater quantity of water used in gauging the
cement fails to touch it. Furthermore, unsound
cement stored for some time in airtight receptacles,
in which, presumably, no slaking of free lime can
occur, becomes perfectly sound.
Exposure of cement to air for a few days some-

times results in an increase in the amount of ex-

pansion, as tested liy the Lc Chatelier method, and

this increase is nearly always proportionate to the

amount of aeration undergone -i.e., the thinner the

layer in wdiich the cement is laid out, the greater the

increase of exjiansion.

This phenomenon was jiointed oiit by me in an

article published in 1907. and was the subject of a

paper presented to this institute by Mr. Butler in

inio. The facts an' therefore well authenticated,

and they are directly opposed to the theory that ex-

pansion of cement is caused by free lime.

We know very little yet of the properties of hmc
in a state of solid .solution. It is stated to be crystal-

line and to hydrate .-lowly : but if the solid .solution

theory be correct, crystalline free lime is present in

considerable quantity In all Portland cements,

whether sound or unsound, and it has not been

satisfactorily exidained why the lime hydrate.-^ with-

out expansion in one cement. Imt docs su wirb de-

structive force in another.

It is also wedl known that a low-limed cement is

often more unsound than a high-limed cement, which,

again, is antagonistic to the free lime theory.

My own view is that unsoundness in cement i>

probably due to the presence of an abnormal sili-

cate, perhaps dicalcium silicate, which is an in-

stable compound and slowly disintegrates with an

increase in volume. The phenomenon of " creeping

clinker," known to cement makers, is an illustration

of the disintegration, with increased volume, of ili-

calcium silicate, which is forme<l when rlinker con-

tains an insufficiency of Lime; and this or a similar

compound is most likely to be found in rmskilfully

made cement in which the proportions of lime, silica,

and alumina are. not present in correct combining
weights, or when the temperature of burning is in-

sufficiently high to induce the formation of those

silicates and aluminates which constitute true Port-

land cement.

INSTITUTION OF MUNICIPAL ENGINEERS.

.\t

COUNCIL MEETINC.

meeting of the council of the Institution of

Munirii>al Engineers held in London on December
20th. the following applicants were recommended for

admission to membership:- Messrs. .1. .1. Davison,

surveyor, Wigton Urban District Council; .\lfrcd

Pike, town engineer, Volkarust, Transvaal; and

W. H. Ensor. surveyor, .^ethwy Rural District

Council.
New ^Members, &c.—From the applicants recom-

mended for admission at the last meeting four mem-
bers and two associate members were elected, and
two associate members were transferred to memlier-

siiiv.

MeDIc.VL UFFtCER OF Health ^xd St'kvevoh .-

DuTiKs.—Tlie following resolution was passed

:

' That this institution considers that the whole of

the duties in the construction, maintenance, and
cleau:sing of roads and sewers, and in the removal of

house refuse, are duties appertaining solely to the

engineering and surveying department of a local

authority, and in support of this opinion refer to

the Local CTOverinnent Board Order of Jidy i"). l!ir>.

wlterc reference is made to the removal of liouse

refuse " under the supervision of the surveyor."
.Assocr.vTE Class.—Scrutineers were appointed as

required by In-law No. 20, and the result of tlic

postal vote will be published in the rciiort of tlio

•lanuary council meeting.
Highway Engineehing.— .\ letter from the Road'.-'

Im]irovement Association, enclosing a copy of one
by Mr. Boidnois on '• The Need for some Special
Training of the Road Engineer," was discussed, and
the secretary was instructed to reply that this insti-

tution fully recognised the importance of the matter,
pointing out at the same time that they had for

some years now conducted a special examination in

highway engineering, such examination being under
the control of a board of eminent engineer-.
Nfjct Council Meetixg.—The next meeting of the

council will be held on Wednesday. .Tanuary 28th.

Business Announcement. — Messrs. BradshawV
.\sphalte Company. Limited, ask us to state tlial

they have removed their registered office to their ne^v
works, Hanover AVharf, Copperas-street, Deptford,
London, >S.E. The tinn's telephop., number i^ New
Cross 2092.
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The Mining and Quarrying of IVIaterials Used in

Road IMalcing/

Hv C. OWEN HAINKS, Urnni Sur\e\i>i' lo tlif h'algiiloii Li-liaii Disli-ii't Cuuni'll.

'I'lus subject is ratluT ail iimisual one li>i' iliscnssioii

hy i-oad engiiieex-s, but the jierferl luad. under all

conditions not having bii-n built up to the present

—

although, I think, we shall agree it has been talked

111 death—gives me my reason for endeavouring to

lay before you data and a few partii-ulars which, after

discussion, may help another step forward in a more
intimate knowledge of the materials we use and the

methods adopted for obtaining them.
Mine.—The word "mine," or its eiiui\aleiil iii

other languages, varies in signification, on account of

legal enactments or decisions which define it. In

England it is the nature of the excavation, and not

I he nature of the mineral which decides whether the

workings are a mine uv not. For legal purposes

"mine" is restricted to workings which are carried

oil below the ground by artificial light. But in

common usage this rule is not observed, and the word
used depends ujjon the mineral itself. For instance,

the underground pits for building stone at Weldon,
in Northamjrtonshire, and for slate in certain parts

of Wales, are usually described as quarries, but legally

accepted and recognised as mines.

Sand and gravel pits are quarries, as also the lime-

-.tone and granite quarries in this neighbourhood of

ours. Yet they are under the inspectors of mines.

Loose ground is, of course, moved with spade or

shovel, and occasionally a fork with several prongs

proves a convenient tool wlien smaller stones are met
with and have tr. be separated from the larger

material. The old-fashioned workman in this

district, however, prefers the long-handled shovel.

Tlie Pkl:—The pick is used in fair grounds such

as shale, chalk, iron ore, and clays. The design of

tliis varies very mudi accoi'ding to the class of

material to be moved, situation and locality, from the

double-pointed pick to the pollpick (which has a

point on one side, and a hammer face on the other),

and is very much like a masonV liammer in

appearance.
The C/TOciaA,— This i- leuliy an iion lewr. and used

(or prising off one layer or yiiece of rock from another,

and moving them after becoming detached.

Wedges and Gads.—In hard jointed ground wedges

ire used ; also gads, which are really pointed wedges,

and are largely used in Cornwall. Another form of

gad is held on a short handle, and known as the Sa.von

gad, being driven home by a sledge hammer in the

usual way.
Aui/ui\i.—In some quarries— chalk qtiarries, lor

instance, also gypsum mines—tlie ordinary augur is

used for boring holes ready for blasting. Il is

worked by a cross handle, and makes h<iles Imm
I in. to 1^ in. in diameter. Boring is also done in

the Seyssel bituminous limestone districts. Some of

the augurs are mounted on stands, cjiu' type being

known as the Elliott drill, but the drdl proper is

worked on the ratchet principle.

T/i£ Jumper.—This tool is an unpretentious one, aiiii

consists of a bar of round iron oft. long, swelled m
the middle, the ends being tipped with steel and

shaped like a chisel. Another kind varies from

(ift. to 8 ft. in length, having om- end chisel shaped

only, and yet another kind used in tlie ore- mines of

Northamptonshire has an end pointed like a pick,

(he other edge, though chisel shaped, being brought

to a point in the middle. This kind is about Oft.

in length, as a general rule. In using the jumper,

the tool is struck on the rock and slightly turned at

each percussion, and in this way works out a round

liole.

Capatili/ iKi- Hour.—Locally, we find that about 1 ft.

in depth of a hole per hour is the general result.

The work done in this manner is \ery laborious, not

to say monotonous ; it is, however, more a test on the

physical than the mental ability of the workman.

The scientific part is to judge the best position for

the hole, and to fix the explosive.

Sharpening and Tempering.—The sharpening is done

by heating the tool end to red heat, and theii filing

into the finished shape while held in a vice. Gradual

• Paper read at the recej.l South-Weateru DistTict Mefttiu'.' r.f -the

lu^titutiou of Municipal and Couuty E-jjineers at Paii^utou.

cooling is allowed, ihi-ii healed again, aucl haid.-iied

in water and tempered. The general method of

tempering is done by i>lungliig the tool wJien at blood
colour into cold water, and allowing it to remain
there. In staHing holes, a short, stout drill should
!)< chosen, then longer and thinner ones as tin- hole
becomes deeper.

T[ammcr,i and ,s7,c/;/c.--.—These are practically always
made of steel. Those for single-handed work vary
froiu about 21b. to 61b. in weight, but in Wales
the size is frequently .O lb. to 7 1b.. tlie handles being
about 1 ft. long. For double-handed work the
hammers are from ti lb. to fl lb. or 10 1b. in weight,
and the handle from 2 ft. to 2 ft. C> in. long.

If the hole is directly downwards, a little water is

put in, and the rock bored wet. A ring of waste
or gaskin or cord put round the drill prevents the
water from splashing. Now the water serves three
]iurposes, and renders the boring more easy by hold-
ing the fine particles in suspension instead of their
lying at the bottom of the hole ; it also keeps the
tool cool, therefore making it last longer, besides
preventing dust which would otherwise be breathed
into the lungs. The depth bored, of coui-se, varies

with the class of rock, but where hand-work is

employed the usual depth of a hole is from 15 in. .

to 3 ft".

Scraper ur Swah SticL.—During the process of boring
the worker draws out the sludge with a swab stick.

This is an ordinary hazel or ash stick, having the

end frayed into a miniatui'e mop. To remove small

bits of stone a rough syringe is occasionally used.

Either a jjiece of ordinai-y iron tubing or an old gun
barrel, fitted with an iron piston, and made tight with

(jaskin packing, will serve tlie purpose. Steel

splinters, or even stone, can be picked froiii a hole

by means of a piece o! clay put on the end of a swab
stick.

Tumping Bar.—The ne.xl tool is a lamping bar, some-

times termed a stemmer. It is usually an iron bar

shod with copjjer, and is used for ramming in sand

or other fine, gritty eartli, or even clay, upon the

explosive charge, thus causing sufficient resistance to

make the gases generated by the blast to split the

rock in the way required.

Other Tooh.-^Othev tools, sueh as the |in.ker or

needle-charging spoon, cartridge slick or claying bar

are used. The cartridge stick is a round piece of

wood, much like a thin broom handle, around which
jiapei- is wound so as to make cases for liolding the

jMiwiler or other explosive when this has to be place<l

in holes which may have an upward tendency. The
pa])er is fastened by a little pilch warmed with a

candle or other device. The chief advantage of using

cartridges for all holes is the absence of danger from

grains of powder sticking to the sides.

Ih nding Huh.^.—Where a stone can be made to rend

along certain lines or veins, a saving can be effecteil

by su shaping the holes as to start the rifts in the

desired directions. This, of course, can only be

judged by practical experience, but the practice is

almost invariably carried out in our own quarries.

Until a few years ago we always used blasting

powder in conjunction with a safety fuse, and, of

course, use it now whenever long seams are met with,

because of its belter lifting power. Gelignite shots

are now usually preferred because of their greater

safely.

l^oirer fur IJrilli.—Puwei is transmitted by steam,

air, electricity and water. Steam is, of course,

generated from boilers, and conveyed by means of

pipes to the drills, but it has drawbacks through loss

uf pressure in condensation in tlie jiipes, which, of

course, varies according to distance, the temperature

surrounding the supply pipes, the danger of leaks, and

e.xhaust steam. In some quarries the steam pipes

ale coated with a non-conducting material, and traps

provided for condensed steam. Air has the advantage

over steam, in that the exliaust often assists the

ventilation, but the drawback is the generation of

noxious gases in the process of compressing. The

general advantages of electricity over air and water



976 THE SURVEYOR AND MUNIUIPAL L)t>.Ii.Ui)J-K IS), 11113.

are that it is easier to fix cables than pipes, and
wii-es do not suffer like pipes in the movement of

rocks due to frequent working. Like water, but

unlike compressed air. electricity does not assist in

i lie ventilation.

I will now pass on to the mcchancal di'ills them-
selves, and commence with the steam drill, a fine

example of which is now before j'ou. and the weiglu

of which is rather more tlian ^ ton. This is a

steam tripod drill, and is used extensively in the

quarries at Trusham, from which an extremely hard
and excellent blue diabase granite is obtained. This

class of drill works where lioles up to 20 ft. or 30 ft.

are required, and is exceedingly powerful. It is

usual to employ drill steels liaviug a bit 3 in. or 4 in.

across when starting a large, deep hole.

It is not possible in all quarries to obtain sufficient

foot room for these drills, which must be set up
level ; and in the case of the Trusham quarries (as

in our own) the face is too perpendicular for them to

be used, except on the floors of tlif quarries.

The small pneumatic hammer drills have recently

come into prominence, and are extensively used in

mines and quarries. Being light, tliey are easily con-

\eyed up tue face of the clitt', and can be used by
one man for drilling holes in any direction, either

upwards or downwards. They have practically super-

seded hand drilling in mines. These drills are aasily

worked by compressed air, but can be driven by
steam. The exhaust from the drills is frequently

used to blow the dust out of the holes wiien Ijoring,

the drill steels being hollow for this purpose. Holes
iiiay be bored with these drills up to 20 ft., though
the average length of holes for which they are used
is about 10 ft. The large-sized bits employed in the

steels are 2^ in. Tliese drills are very useful for

• drilling large stones which require to be exploded
again before they can be broken up for quarrying
by hand.
The steam drill before you will work safely without

appreciable loss of pressure from condensation at a

distance of from 40 yds. to 100 yds.. and will cut a

hole 3 in. in diameter at a rate of 10 ft. per hour
into diabase granite. Of course, the boring is assisted

by water as in the liand method referred to earlier

in the paper; it works its own ratchet, and the

piston has a 7-in. stroke. The dust lias to be
i-leaned out with the swab stick.

The jjiieumatic hammer drill in front vi us is

worked much on the same principle. It has a (i-iu.

stroke and a l|-in. bit. One of the chief points in

its favour is its cheapness, and the longer distance at

which it can be worked away from the power station.

I have been informed that some are working as far

away as 2 miles from the compressor. This drill

can be placed in almost any position, and the peculiar

difierence internally between it and the steam drill

is that the drill revolves, but does not strike like the

steam drill, the hammer being movable and revolving

inside.

The electric drUl selected for description here is

known as the Marvin drill, and is based upon the

principle that a helical coil of wire assumes
magnetic properties while a current is passing through

it. and becomes capable of exerting a very strong

attraction upon a bar of iron or steel placed in a

suitable position. A current is led to the drill by

a cable with three wires completing two circuits, one
being common to both circuits. A special t^^o-phase

pulsating current dynamo with auxiliary exciter sends

a current during a half revolution through one

solenoid, which becomes temporarily magnetic and
draws the steel core forward, and then by means of

its commutator during the second half of a revolution

through the other solenoid, which, in its turn, becomes
magnetic, and draws the jumper back. The rear end
of the core is made to compress a spring on the back
stroke, and so store up energy which is again given

out during the forward stroke, adding to the effect

of the blow. The dynamo runs at the slow speed

of about 380 revolutions jier minute, and the drill

works in synchronism with the generator, each
revolution of the armature producing a to-aud-fro
stroke of the jumper.
In quari-jing water is often a source of considerable

trouble and annoyance, but we usually get rid of ours
by opening up faults or fissures, and draining
through them. In our Goodrington quarry is a largi'

hole or fissure to which as yet no bottom has been
found.

In the general quarrying of rocks of all classes for
d making purposes great care is needed in -selecting

the most suitable tools for obtaining the stone 'with

intelligent supervision, otherwise imiucnse loss may
be inflicted upon the owner of the mine or quany ;

moreover, the stone itself may be punished in such a

way as to make it useless for the various classes of

work in road constiniction to which it may be put.

DISCCSSIOX OF ME. OWEN UAIXES" PAPER.

.Vt the South-Western District meeting of the Insti-

tution of Municipal and t'oiinly Kngiiieeis. at which
the foregoing paper was read, the Chairman (Mr.

H. T. Chapman), in proposing a vote of thanks
to the author, remarked that the quarrying of stone

was of particular interest to them in that part

of the country, because he thought that in

Cornwall and other districts the quarries were
comparatively small ones. They had to haul the

material very long distances, and that caused damage
to the roads. They had to get the best material they
could and where they could, and therefore it was test

to obtain their material in comparatively small quan-
tities. He presumed that Paignton Council owned
their quarries and worked them.
Mr. Bai>}es: We own two.

Mr. Chapman : And the material is pruolically lime-

stone ?

Mr. Baines: That is so.

Mr. Ch.apaiax, continuing, said perhaps Mr. Baiues
would tell them whether the work was paid for by
piece or time, because it seemed that the depth of

the material obtained by the boreholes very much
exceeded what he had heard before. When he was
in Der))yjhire, the inspector of mines said the stemnier
should be of wood, and he was very particular to say
that no metal should be used.

Mr. Gaeketi, who seconded the vote of thanks, said

that as one who had worked several quarries he could
endorse what Mr. Baines had said, and the particulars

which he had given them in the working of quarries.

He ciuite agreed with the chairman that if the quarry-
ing inspector came in and found them using an iron

bar instead of a wooden one now for tamping there
would be trouble for the surveyor or the person using
the quarries. They did not use them now because of

the danger of sparks flying out from the tamping hole.

It was very interesting to see how the work was done.
Personally, he often went into the quarry to see the

men boring holes with the ordinary jumper. The
methods used in regard to that applied particularly

to the big quarries, where contractors turned out
hundreds of tons of stone every year. As surveyors
they could not introduce machinery of the kind re-

ferred to, because they found that the ordinary jumper
did the work better than machinery of that class. The
cost of labour was better paid by time than piece

work. Where they had big contractors they no doubt
paid piecework rates according to the depth of the
holes and the time that had been taken. In their (the

surveyors') work they found that day work was better,

and more prevalent. With regard to the use of blast-

ing materials, Mr. Garrett said he liad tried all sons
of things where limestone was worked ; but Devonshire
men were very conservative, and preferred to stick to

gimpov.der, and he did not know that they were not
right. Taking the line of least resistance, he did not
know that there was anything better thai; gunpowder.
Mr. Patox said the stone he had to deal with was

limestone, and the ordinary jumper was quite suflB-

cient in quarrying it. But there were other stones

he knew of in the Cornish quarries for which they were
bound to use pneumatic tools, as it would be prohibi-

tive to have to pay quarrymen. They paid jumper-men
so much per foot, according to the diameter, and they
found that satisfactory. They had abandoned powder,
and used gelignite almost entirely. It was a matter
which they ought to see demonstrated in order to

appreciate the interest of the work. It was only a
few surveyors who had to do their own quarrying,
i'hey usually purchased their stone from contractors,

but when they had a quarry it was as well they should
know something about cjuarrying.

Mr. Bkookes also supported the resolution, and said
that as far as Cornwall was concerned they had in

the county a very large number of quarries. They
were not exactly an unmixed blessing—they were a

bit of a nuisance sometimes. They had, in some parts
of the county, some of the finest road stones that could
be obtained anywhere in England. He expected that
Mr. Bailies would have told them about breaking stone
in the quarry. In large quarries stone-breaking plant
was generally in use, but in small quarries it was
praelieally prohibitive. He-had adopted.jn ComwnH_
a plant which was taken about from quarry lo quarry,
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hat lie was not particularly keen iu advising anyone
else to adopt it, because when they took inlu considera-
tion the question of deterioration, he was not sure that
it was economical. Speaking of the Cornish tests

alluded to by Mr. Baines, Mr. Brookes said they were
in granite, and not in the ordinary trade term what
was called granite, but the genuine thing.
Mr. SiDDALLs emphasised tLe necessity of exercising

Vjreat care when using gelignite cartridges in frosty

weather iu order to avoid explosions.
Mr. Baixes, responding, said in the last few year-

Paignton had had a sort of sub-contractor, prior to

which they paid their men 5d. an hour for boring
lioles. The average was 1ft. per hour. With regard
to the tamper, it was used when he came to Paignton,
and had since been in use in the council's quarries.
With regard to the breaking, they had a Baxter break-
ing machine in use. and Ihey produced from their

quarries anything from 8,0U0 to 12,00U tons a year of

Ijroken limestone. Perhaps 40 per cent was hand-
broken, and as surveyors they preferred the han 1-

broken to machine-broken.
The vote of thanks was carried with acclanialiu]!.

TOEQUAi: ilEETINO AaiiAXUED.

The Hon. Secretaky reported that he had written.
without succes.s, to a number of members suggestiuy
meetings in their districts, and at the instigation of

Mr. Garrett it was decided to hold one at Torquay,
the chairman remarking that he was sure the member-
would be glad to accept the invitation.
Following the meeting the members enjoyed a walk

along Paignton's beautiful prumenade, and were aftei-

wards liospitably entertained, in the Bowling Pavilion
in Queen's Park, by Mrs. C. Owen Baines, the com-
pany numbering fifty.

-Mr. Chapman, at the conclusion, voiced the thanks
of the memljers, and said they were delighted to have
spent a day at Paignton iii'such favourable weather
and witli such genial company. T-heir hearty thanks
were due to Mrs. Baines and the uther ladies who had
entertained them.
The CuAir.MAx menliuned the Orphan Fund of 'h..-

institution, and a collection on its behalf vielded Ci I
.

QUERIES AND REPLIES.
Wt cannot undtrtakt tv nply ti> uny qu4riet vhith art nul uc^oki-

pani«d by ih» writtr'a name and uddrtu. That ar* required ae a
guaranlee of good faith, and not for publication. Shetchee accom-
pany. ng querisa ehauli be made Ufarate, on v>hite vap^, in plain
UocJc irifc iinei. Lettering or figuree t^ioufd be bold ana plain,

901. Paving on Steep Gradients. -Mr. T. 11.

Smith, surveyor tu the Ilkley ( rban District Council,
writes : I should be much obliged if any of your
readers could suggest a satisfactory method of making
up a back road under the Private Street Works .\ct,

1892 ? The back road is about 50 yds. long and
C yds. wide, and has a gradient varying from 1 in

4i at the top to 1 in 8^ at the bottom end. I may
mention that it is customary in this district to pave
the back roads with 6-in. Delvesione pavora, but at

the above gradient these would be mtlier sliiDpery.

Limestone and tarred limestone are easily obtained
here, but the former would not hold, and the latter

would obviously be uut of the question.

SHREWSBURY BOROUGH SURVEYORSHIP.

STOCKPORT CANDIDATE'S SUCCESS.

Mr. .Uahur W. Ward, deputy borough engineer of
8tockpor(, has been appointed borough engineer of

.Shrewsbury, at a commencing salary of £-10() i-er

annum.
-Vs staled in our la=t ir^sue, there were some 200

applications for the (jositiou. which was rendered
vacant by the resi'inaliuii of Mr, W, E, Eddowes,

Foss Drainage Scheme.—The committee recently
appointed to cuiisuler the possibility of the formation
of a drainage board for the River Foss, in order to
prevent the flooding which has occasioned such serious
loss in recent years, have decided to apply to the
Board uf Agriculture and Fisheries to hold a local
inquiry on the qucbtiou. The scheme has met with
practically the unanimous support of all concerned,
including the ^'urth-Easteru Railway and the York
(Jorporation, who are both affected, and it is expected
that as soon as the board have held their inquiiy
the necessary Provisional Order will be issued.

SOME RECENT PUBLICATIONS.*

i;[.i..\ihNTAHV (_iii.vpun Status. Hy .J. '1'. Wiglil

.

A.M.i.MEcH.E Price 4s. nett. London: Wliiltaker

& Co.

.\s a text-book intended primarily toi tir.>l-year

students in graphic statics, this little work fulfils its

purpose admirably. Starting with an explanation of

the most elementary notions as to the graphic repre-

sentation of forces, the author proceeds to practical

problems connected with beams, roofs, wind pres-

sure, lattice girder,-, and retaining walls. His ex-

perience as a teacher and lecturer is evident in the
orderly and simple manner in which the several

matters are discussed, and in the liberal use of fully

worked practical problems. We entirely agree with
the statement in the preface that the mere reading
01 a text-book on this subject is worse than useless
unless it is accompanied by conscientious working
of examples and careful drawing of frame and stress

-Uagrams. We have no hesitation in recommending
-Mr. Wight's book to students who require a com-
petent and painstaking guide in the early stages of

graphical solution,

Whuaker's Almanack, 191-1, Bj Joseph Whitaker,
F,s.A. Price Is. (paper), and 2s. 6d. (half boundi,
London : J, Whitaker & Sons, Limited,

The geneial form and excellence of " Whitaker',-
Almanack" are, of course, so well known that it is

uunecessary in annotmeing the ajjpearance of the
new volume for 1914 to say more than that the
standard of its predecessors is thorouglily main-
tained in every respect. There are several additions
to the information which has hitherto been in-

cluded, among these being statistics dealing with
housing and town planning, and unemployment, and
articles on the National Health Insurance .\mend-
ment Act and other topical subjects. " Whitaker

"

remains as indispensable a desk companion as ever,

WllITAKER's PeEHAOE, BaRONEIAOE, KnIQHTAGE, AND
Companionage, 1914, Price 5s. iielt. London:
J. Whitaker & Sons, Limited,

This is probably the most popular Ijook of its kind.
II nd in addition to the directory, which occupies the
main body of the work, it contains particulars of
recent promotions and creations, an obituary, a very
interesting introduction, very full information in re-
gard to the Royal Family, and an index of Seats
:uid Residences, Those who are looking for a work
"f tliis character at a reasonable price cannot pos-
-:b!y do better than invest in a copy of " Whitaker."

Change of Ownership.—The Llangyuog Granite Com-
pany announce that they have now taken over the
l.langynog granite quarries ov.-ned by Mr. H. Maker.

Memorial to the Late Mr. Charles Jones.—It has
been resolved by the council of the Institution of
Municipal and County Engineers to issue an appeal
to the members for contributions to the proposed
memorial tu the late Mr. Charles Jones, for forty years
hori. secretary of the institution. The foi-m of the
appeal will be decided upon after the result of the
appeal is known.

What they Wanted.—At the last meeting of the
tal<.evell Urban District Council the Highways Coii.-
miitee reported that, having considered the "applica-
tions for the post of assistant surveyor, they had de-
cided not to appoint any of the applicants. During
the ensuing discussion Mr. Brown stated that what
they really wanted was a working foreman, and they
had advertised for an assistant "surveyor, and had
received applications from men who were a cut above
what they required.

Middlesex Culldhal! Opened. — Prince .-Vrthur of

Connaiight, accompanied by the Princess, on Friday
last performed the dual ceremony of opening the
new Middlesex Guildhall, Westminster, and unveil-
ing a bust of the late King Edward VII., which
occupies the centre of the entrance-halJ, and con-
stitutes a part of the Middlesex memorial to his late
Majesty. Mr. J. S. Gibson and Mr. H. T. Wakelani.
the county engineer, who were the architects, in
collaboration, for the building, had the honotir of
bL'iiig pie.senteJ lo his Royal Highness,

* Any of the iniblications reviewed, or referred to a«
received, will be forwarded by the St, Bride's Press, Limito/i
on receipt of published price, plus postage iu the case of
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Law Notes.
Edited by J. B. REIGNIER CONDER, 11, Old Je^nry Chambers, E.G., Solicitor of the Supreme Court-

The Editor will be pleased to answer any questions affecting
the practice of engineers and surveyors to local authorities.
Queries (wliich should he witten legibly on foolscap paper,
on one side only) should be addressed to " The Law Editor,"
at the office of Tlb rioRVEioK, accompanied by tlie writer's
name and address, but correspondents who do not wish their
names to be published should also furnish a " nom de

QUERIES AND REPLIES.
In order to avoid confusion querists are requested to ust

distinctive words as noma de plume. Die letter X, com
binationa such as X.Y.Z., and words such as " engineer

'

and " surveyor," should never be used.

Oi-'FicER OF Urban District Coincil: Extra Ser-
vices: Pier Construction. — "Rodney" writes;
Your advice is requested on the following: Sec. 193 of

the Public Health Act, 1875, provides that " officers or

-ervants appointed or employed under this Act by the
local authorities shall not, in anywise, be concerned
or interested in any bargain or contract made with
such authority for any of the purjiosc.^ of this Act."

My council has deci(jed to construct a pleasure pier,

and is desirous that I should act as engineer. As
no foes out of loan may be paid to an officer of a local

authority, it was decided to appoint an outside engi-
neer to worlj jointly with me, the council, with the
approval of the clerk, intimating to the outside engi-
neer that any remuneration for 7n;/ services vv"as to be
a matter between him and me only. The resolution is as
follows: " That Mr. A and Mr. B (urban district coun-
cil surveyor) be appointed joint engineers for the con-
struction of the pier, and that Mr. A he paid for hi'

.services at the rate of 5 per cent for drawings, &c. &c..
and li per cent for quantities, reckoned on the total

cost of the works as certified by him." (1) Seeing that
a pier is something altogether outside the Public
Health Act, 1875, and that special powers are neces-
sary in order to construct same, does sec. 193 apply r

(2) If it does apply, under the terms of appointment
us set out. and witli full knowledge and approval ol

the council, is my position safe ?

(1) The construction of a pier not lieius one of the
purposes of the Act, the first clause of the section does not
appear to apply. The sccoml part of the section, how-
ever, prohibits the acceptance liy an officer, under colour
of his oihee or employment, of any fee or reward what-
soever, other than his proper salar.v, wages, and allowances.
As pointed out in Lnmley's "Public Health Acts" iTth
edition), page 464, the languagre of this claiise is sufficiently
wide to prevent the officer rcceivinir gratuities for extra
services rendered to the council. But the Local Govern-
ment Board have suggested in some cases whether the
object might not be attained t).v an increase of salary for
a. specified period, pointing out that the period to be
covered by such increase must be prospective—?.e., must
commence after the date of the resolution awarding it.

ilhid page 458.) (2) I do not think the position is entirely
satisfactory from the surveyor's point of view. It is, of
course, intended that he is in fact, though not ostensibly,
to get part of ilr. A's remuneration, the amount of which
has presumably been fixed so as to allow of this; and it
might be held that this brings him within the section.
I think it would be safer to efi'eet the desired object by an
increase of salary for a specified period, as suggested
above.

HlGHWAV: OvEHHANGiNo Treks.-'R. A." wHtes

:

A rural council liave served notice uj)on the owner,
under sec. 63, Highway Act, to lop some overhanging
branches, which not only .sb.ade the higliway. but are
dangerous to drivers of chars-ii-banc. iV-c. The owner
declines to lop the trees, alleging tliat they were origin-
ally planted for ornament, and the council, of course,
cannot compel liim to cut them. Will you kindly .<ay

what is the proper procedure to adoi>t now ? The ex-
cuse that the trees were planted for ornament might
be adopted by every owner if sucli could hold good.
Could you tell me the case (I believe it was a county
court case) in which the owner of some trees over-
lianging from an orchard or ornamental grounds was
successfully sued by someone who had been injured
by the overhanging branches when lie was riding in
a char-a-banc along the pulilic liighway ? I cannot
recall the details, but, as far as 1 remember, he was
awarded £40 damages.
Presumably sec. 65 (not 6:i) of the Highwav Act, 1835 is

intended to be referred to. The section certainly does
except trees planted for ornament; and in a disputed
case 1 think it would be for the magistrates to decide as
to whether or not the trees had in fact been planted for
ornament. See Frampton v. Tiffin (2 Jur., 9861. where ahighway surveyor was restrained by injunction from
lopping certain trees which the owner swore bv affidavit
had been planted for ornament, until the decision of the
justices should be known upon appeal at Quarter Sessions.
In the present case, if the overhanging trees constitute a
nuisance to the public usiug the highway, the better course
would, I think, be to bring an action, with the con-

plume." Where necessary, copies of local Acts or documents
referred to should be enclosed. All explanatory diagrams
must be drawn and lettered in BLACK ink only, and in such
style as to be fit for direct reproduction

—

i.e., without
re-diawing or amendment. Unless these conditions
are complied with we cannot undertake to reply to
queries.

ciirrence of the Attorney-General, for an injunction. I

cannot trace the case referred to by " E. A." It is clear,
however, that the highway authority would not be liable.
See Trcgallas v. London County Council (14 T.L.B., 55).

Di.^Ai-PHOVAL OE Plan.—"Q. V. E." writes: Aboughl
a lilol of land from B, and submitted plans to the di.?-

trict council (TVIodel By-laws) for a house to be built

on A. This has been disapproved on the ground that

there is no proper means of access. Plots C and D
belong to the district council, C being a recreation

ground and D a cattle market. The district council

iiave made a oK-ft. street on plot C at their own cost.

A"s land and part of B's abuts on to the new street.

(1) Can the jilan.s be rejected on the ground named ?

(2) Can you quote any decisions ?

(li ;No. The plans cannot be disapproved unless they dis-

close some breach or contravention of the by-laws, or of
some statutory enactment. (2) Ftegina v. i'Tcsfon Cor-
poration (3 T.L.E.. 665); and Ucgina v. .Ycirrasfle-uiioM-

Tyne Corporation (53 J.P., 788).

Highway: Scrface Water.—" Beacon " writes:

(1) In cases where surface water from a highway
passes tlirough an existing opening or culvert in

the roadside hedge into the adjacent field, is the

highway authority under any legal obligation to

keep open a waterway for such water to the natural

watercourse of tb.e district—which may be .some di.-=-

tance from the road—and in default of maintenance
of the waterway woidd the authorit.v be liable for

damage to crops caused by flooding ? (2) Wliere it

is essential that surface water should be drained

from off a highway, what powers (if any) are pos-

sessed l\v the highway authority to make an open-

ing through a roadside hedge, and if this were done
would the further disposal of the water be an obli-

gation upon the highway authority ?

(1) Section 67 of the Highway Act, 1835, empowers a high-
way authority to carry highway drains through adjoining
lands, making compensatiou to the oivners or occupiers.
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but they have no power to discharge surface water upon
private land unless they have obtained nix easement by
long use. If the highway authority in the present case
have for many years discharged water through the culvert
in question, it may be that they have acquired the right
to do ao. See Attorney-General v. Coijcland (1902. 1 K.B..
B90l: K>n!;'>( County County Council v. Kennedy (44 X.L.T.,
146). (2) The only powers are those conferred by sec. G7
i.( the Highway Act, 1835. above referred to. It lioes not
appear to be compulsory to pipe the drain, but the amount
«»f compensation might be greater it an xmcovered drain
was made. I think the highway authority would have t'l

provide for the disposal of the water discharged throutrii
a drain constructed by them.

}lniU\VAV KePAIK : I.VTERSElTIXti KoADs.— " 8ed-

liorgli " writes: The enclosed sketcli allows the iiaei--

sectioii of a main and a district road. I should be
iilntl to know liovv far the main road aiitliorities are

responsible. The areas in (luestion are liatehed. ami

I should be gUid to know who i.s the authority re-

sponsible—!.''., whether it is the county or the

district.

This is a very curious point, and I cau find no authority
on it; but I think the intersection would probably be held
to form part of whichever one of the two roads was first

constructed, and would be repairable accordingly.

By-laws; Exempted Buildings.—" Diz " writes:

(1) Is a union situated within an urban district sub-

ject to that council's by-laws ? (-2) If so, would plans
for new buildings at the workhouse which have been
approved by the Local Government Board have to Le

deposited for the approval of the urban dittrict council

having regard to a clause in their by-laws under the

heading of "Exempted Buildings" as follows: ' Any
building which may not be exempt by the operation of

any of the preceding clauses of this by-law, and which
may be directed or may be intended to be erected in

accordance witli sucli plan and in such manner as

may be approved or directed in pmrsuance of any
statutory provision in that behalf by one of His
Majesty's principal Secretaries of State" ? (3) Would
buildirifis ;ipproved liy the Board of Education conic

under the foienoins exemption ?

(1 and 2) Sec. 157 of the Public Health Act, ISTS, provides
that by-laws shall not affect any building by virtue of auy
order of the Local Government Board subject to that
enactment. A workhouse is such a building, and there-
fore is exempt from the operation of by-laws. (Lei-d.i

Coriutration v. lUui/let Viiiun, Times. August 3, 1901;

Hegina v. Mauch\ Timis. October 9, 1901.) This would,
no iloubt. apply to additions to the workhouse. (3) No:
but they are exempted by sec. :) of the Education
(Administrative Provisions) Act, 1911.

l.AviSii OiT A \e\v Street.— "" Sui.wdnii " \\riu>:

Thi- :u'eonii>anying tracing is a copy ol ;i phiu sliou-

ins; the hty-out of certain land wliiili' lias been
submitted to my council for aiJiJioval. On the

portion marked Building Plots Xos. 1 lo « cottages

exist al the present time, but it is propo.sed to de-

molish tliese :iiul lo build eight cottages on llio site,

the building line l)eing set back 3G ft. from the op[ii>-

.Mio side of the road. Between Xos. 4 and 5 it is

piopiiscd to leave a passage 6 ft. wide to form access

to building plots Nos. 9 to 15, on which it is pro-

po.sed to build seven cottages. 1 shall be glad of

your opinion as to whether the building of cottages

Nus. U to 15 is in fact laying out a new .street, and,
if .so. can my council insist on a width of 36 ft., as

provitled for in by-law 4 ? I forward extract from
by-laws in force i-elatiug to new streets.

If the passage in front of ptots 9 to 15 is not already in
existence, but is to be made as an approach to the cottages,
the building of the cottages along the line of the passage
would, in my opinion, amotmt to the laying out of a new
street. Such street would exceed 100 ft. in length, and
therefore under by-law 5 it must be constructed for use
as a carriage road^ and under by-law 4 must be 36 ft. wide.

Main Roads: Liability fob Acciuknt.—"" Beginner
"

writes: A rural district council enter into an agree-

ment with the comity council to repair the main roads
within the di.strict under .sec. ii., sub-sec. 4 of the
Local tiovernment Act, 1S88. The county council de-

cide how much and the kind of material to be used
upon the roads, and they pay for the amount of labour
aud material expended. In the year 1912 it was agree.'l

th.it a length of tarred macadam should lie laid upon
;i road in one of the village streets. Will you please
say whether, in your opinion, the county or the di.—

triet council woidd be responsible for an aeoide-it

occurring to a person riding or driving over a iiiee-

of road owing to the slippery surface.

lu my opinion the district council, aud not the county
council, would be liable.

We have to draw the attention of querists to the

directions laid down for their guidance in regard
to the preparation of diagrams. Rough sketches
obviously cannot be made use of, and we should be
obliged if correspondents would therefore send only
carefully -prepared drawings, preferably about 6 in.

in width, and without colouring or wash of any
description. Failure to observe these rules will

involve the risk of queries remaining unanswered.
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Assistants' and Students' Section.
CoNDLOiEK BV SYDNEi' G. TCRNEB, assuo.m.i.sst.c.k.

ill cuiiiUiuiiicaUuiis ill reuarii (u t/iis pai/e must bt;

(iddrcssed tn The Edilor. St. Bride's House, 24 Bride-lane.
Fleet-street, E.G. KnvcloTies must be marked ' Assiatantj
Section" in the top left hand comer. Corrcipondenta are
invited to submit liuestions for consideration and ansuer?

to till! qaealiuna uhicU appear. t'ur the conlrtbuliuna con-
sidered to be the moat meritoriuus, one or more prerriiuma
in books will be awarded monthly. Diagrams must-
be drawn to icale on separate sheets, ready for
reproduction.

THE MONTHLY PREMIUM.

.Mr. J. H. SAC.4.R, of Southwark, has ^eleL-ted

Goodman's Mei^hanics Applied to Engineering"
(Longm.ins), and

£s.sex's Tiieory oi Engineering Con.-nuctioii
''

(..St. Bride'.= Press, Limited);

and Mr. Harold V. Ovkrfield, of West Brouiwich.
lia= chosen

Elements of Machine Design, ' Part I., liv T'nuin
and Mellanby (Longmans), and

Molesworth'.? Pocket-book" (Spon),

as their respective moieties of the premium for

Xovember. These books have been duly forwarded.

QUESTIONS.

Tliis wc-ek an-wcrs are invited to the fullouiu.t;

questions:—
365. Retaining Wall Stability.—Give a proof of the

following graphical inethod of determining the mairni-

!?.

tude of the earth pressure behind a wall (.Prof. Keb-

hann's method): In the accompanying sketeii BC
represents the back of the wall, and CD the upper

surface of the earth. Draw BD, making an angle .\

with the horizontal, equal to the angle of repose of

the earth. On BD describe a serni-circle BGD. From
C draw CE, making an angle = 2A with the back of the

wall. At E draw EG perpendicular to BD to cut the

semi-ciicle in G. \Yith centre B and radius BG, cut

BD in K. Draw KL parallel to CE, cutting the upper

surface in L. Make KM = KL, and join LM. The
triangle KLM is called the earth pressure triangle.

Suppose it to represent a triangular prism of earth

1 ft. thick, as shown at T. Then the resultant pres-

sure P per foot-run behind the wall, including the

cHeet of friction between the earth and wall, is given

by the weight of this prism of earth, or P = area KLM
iu square feet xl ft. x weight of earth per cubic foot.

(H. K , Ilum?lotliMn.)

368. Water Supply What is the maximum
amovmt of water in gallons per hour that can be

pumped through a 3-in. cast-iron water main, i in.

thick, from a reservoir into a tank 190 ft. higher,

with the most economical expenditure of power, the

distance being 3,750 ft. .' (T. G. P.. Bai-row-in-

furntii.)

369. Tree Guards.—Give sketches of an economical
and sightly tree guard, suitable for good-class resi-

dential roads, with details of cost of same. Ordinary
iron guards are barred because of " stiff" appearance
and high initial cost. (Togun.)

370. Temporary Building Design.-A temporary
l)uilding is required, 5(Jit. long, 30ft. wide, and 10ft.

to eaves. Design a suitable structure, with steel

trusses and stanchions, to be covered with corru-

gated iron on boards and felt, the bays to be filled in
with 4-in. reinforced brickwork. (J. M. X.. Hikkin.i

REPLIES TO QUESTIONS.

364. Water Supply.—It is desired to construct a

^et of four slow sand filters for purifying a water
supply to a district. Three of the filters are to be
capable of dealing with the w'hole supply, and one
is to be used as a standby in case of emergency.'
The quantity of water to be filtered is 650,000 gallons

"A^J

per twenty-four hours. The trunk main leading to

the filters is lu in. diameter. Calculate the sizes

of the branches that will require to be taken from
the trunk main to each filter, assuming a rate of fil-

iration of 300 gallons per square yard per twenty-
four hour.= . .Sketdi a suitable arrangement for per-
mitting the water to enter and leave the filters so as
to insure satisfactory working. (Aqua.)

The filters may be supplied by a 7-in. pipe ad-
joining the lu-in. main by a reducing piece, or by
some other fitting suitable to conditions.
To find the diameter of a number of pipes that

:-hall deliver the same quantity a? one large pipe,

/,?- = ^. ^T^ = ^
= 6-47, say 7 iu.

Sand filters tire lusually eoiuiected to a clear-water

well of sufficient capacity to hold a fair store of

liltered water— say about 10 ft. diameter by 20 ft.

deep—from which the water is pumped into the

rising main. The high-water level in the filters

should be a foot or two above the arranged high-

water level in the clear-water well, as a little extra

head might be found advantageous in quickening
filtration.

Aeration ia probably the chief factor in filtration

of water, and a far greater efficiency would be ob-

tained if the water was first pumjjed over an
aerating tower and allowed to run down a race and
into a suitable trough, which could be constructed
to feed the three or four filters. (H. V. A., ClajHon.)

367. Building Construction.—What is the meaning
of the following technical terms ? Give sketches, if

necessary : (a) Guide piles, \.h) efflorescence, (c) lewis,

(rf) hollow roll, (t) couple close. (Puzzled.)

(ci) Guide piles are used in connection with sheet-

ing piles, which are used to enclose the areas of a

foundation, and thus prevent the soil from spread-

ing laterally, or to protect it from the action of

vvaler. Sheet piles are flat planks, varying in width
and from 3 in. to 10 in. thick. They are sometimes
grooved and tongued dowm their edges so as to form
a tight joint, and sharpened to an edge at the lower
end, which may be shod with iron. The guide piles

are first driven in the direction required, about 6 it.

to 10 ft. apart. On opposite sides of these are fixed

Vieams (" string pieces " or " wales ") at a horizontal

distance apart just equal to the thickness of the
sheet piles, which are driven down between them.

/ ) / / / y/ * ////

oy„"kv.

Fic. 1.

commencing at the guide piles and working inward
in each bay, so that the last sheet pile driven acts

as a wedge, and tightens up the whole.

Guide piles used with cast-iron sheet piling

usually consist of flat plates, stiffened by vertical

ribs, and furnished wuth overlapping edges. They
may be square or semicircular in cross-section.

('>) EfHoi'escence.—-\fter a brick or stone wall has

'oeen built, it will often be noticed tli.Tt in a few
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weeks' time n white powdery substance will lie

formed on the surfaee of the wall in places. It i.^

unite harmless, and after a storm or two of rain it

will lie found to have dissolved away. T)ie forma-

lion of this powder is known as efflorescence. It is

|irobal)ly due to the chemical action of certain con-

stituents in the clay of a brick wall, or in the stone

itself of a stone wall. It is fairly certain that llu-

imwder is sodium chloride (NaCl. or connnon salt).

for it is di.stinctly salty to the taste, auil also it

is soluble in water.

('•) Lewis.—It is abiuidautly clear that the yroatest

c-are must lie exercised in the designing of the nioilo

of secuiilig stones to the chain or " fall" by which
they are to be lifted, and there are several ways of

doing this, the best of v.-hich are illustrated in

Figs. 1, 2 and 3, and are as follow.?:—
(1) Lewis in Separate Pieces.—A hole is cut iu

the stone, being wider at the bottom than above

(see Fig. li; into it are fitted pieces of iron of the

shape shown; the two side pieces are placed lirsi.

then the centrepiece, and the three are united by

a bolt passing through them. This boll also

secures a ring or shackle, into which the hook of

the chain is inserted when the stone is to be

laised; as the stone is raised, the lewis, by virtue

of its wedge shape, becomes tightly jammed into

I he hole.

(2) Lewis iu One Piece.—This is an improvi-uieni

on the above, and is as shown in Fig. 2.

In this the chain is attached to a ring passing
through the eye E of the centrepiece C, the lower
jiart of which i- wede-e-shapod. as shown. Th.'

side pieces are connected to one another by llie

cross pieces CP, of flat iron on each side of tlie

centre bar; they aie hinged to the ends of the

cross pieces, aud with it are free lo move up and
down the centrei^iece.

\\lien the stress comes upon the lev/is the centre-

piece is drawn up, aud as the broader part of it.-

wedge rises between the side pieces it forces theni

out upon the sides of tlie hole, and the greater the

strain the tighter becomes the griij of the lewis.

When the stone has been lifted, a smart tap on
tiic head of the centrepiece drives it downwards,
the tide pieces collapse, and the lewis can be
vvithdrawn. .\, gi-eat advantage in this lewis is

that the pieces are all connected, which save-

time, and prevents their being lost.

(3) Lewis for Subaqueous Work.—A modification

id the lewis is used for setting under water, and
is a.s shown in Fig. 3. A line is attached to the

rectangular piece; after the stone is set this is

Iiulled out. and then the wedge piece can easily

he removed.
One other foriu oi lewis is tliut known as ihe

lewis ))olt, which is a Imlt of the form -Imwii by

Fig. 1.

the memijer A in Fig. 3, a screwed end and nut
being substituted for the ring, and a rectangular

piece, as shown, is used, but with a head. This
bolt is used for holding down engine foundations.

kc.
(d) Hollow Koll.—Rolls are joints between two

sheets of lead on a fiat. They are usually formed
by fixing under the junctions of the sheet a pieci'

of wood aboiU 2 in. in diameter and lapping the

two pieces over; but in Scotland and the North
of England hollow rolls seem to be preferred.

The ends of the sheets are turned up against

one another, as shown at A in Fig. 4, the upper
edge of one being bent down over the other ; the
two are then bent over together to form a roll, as

at B.
Between the ends so treated is a " clip " or

" tingle "—that is, a narrow strip of lead—of which
about 2 in. is nailed to the boards, as shown.
Similar tingles are fixed at intervals of about

Fio. 0.

2 11. throughuni the length of the rolls, aud, being

turned nver between the ends of the sheets in

formiuL; the j-olls, secure the latter (inuly to the

hoarding.

'

(<) Couple Close. — This is a form of roof

primarily intended to remedy the defect of a

couple roof in which there is nothing to prevent tht

rafters from spreading out and tlirusting over the

walls. It is effected by means of the tie (.TT iu

Fig. 5i, which, by holding in the feel of the rafters,

prevents the above from occurring. The strain on
the tie, caused by the tendency of tlie rafters to

settle and spread out, can easily be calculated,

and it will be found thai a comparatively slight

rod of iron will he .sufficient to hold the feet of the

rafters together.

In timber roofs, however, a wooden beam is

generally used for the tie, and it is frequently
required to act as a ceiling joist, or to carry ceiling

joists, for which an iron rod would not be suitable.

(T. W. P., H,.rhill-on-.);ea.)

From New Zealand and from Home.—Mr. J.

Rogers, borough engineer, Mount Eden, New Zealand,
writes :

" I am already a subscriber to Tue Suk-
vEYOR." Mr. F. C. Bunyard, borough engineer of

Cambridge. New Zealand, also writes: "We have a

copy of Tue Survevou regularly in oar uHice, and
appreciate it very muoli. The papers published on
' Road Tarring ' interest us of late ; and we also

find 'St. Bride's Press' books very useful." Mr.
Nandy Ho&kius, principal of the London College of

Municipal aud Sanitary Engineering, writes :

'" I may
say that The Surveyor is read with much interest

each week by the. students, several of th^ni pur-

i;hasing their own copies for file."
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VOIDLESS ASPHALT MACADAM.

lligliways Con<truetion, Linuled, lirijl.aiy-iouit.

Finshury-pavement, E.C., liavo issiieil an illustrafed

booklet whiclx all oonferned in road making will du
well to periise. This company was formed some timr>

uLo for the construction of the latest types of asphali
macadam roads capable ol standing the enormous
stresses of modern traffic. Their work is based on
the principle of the Praed yiatents, which they claim
to liave improved upon in some particular.-, arid

operations are planned to he carried out on a very
comiirehensive scale. The methods employed, the
ru;ichiii.-rv I'Xc-lilsivelv controlled, an.l th:- hi'jli-'ji Mde

SiXGLE-Co.iT VOIDLE.SS ASPHALT MaCAD-411 KoaD, VVOODFOED, EsSES.

Two-Coat \ A^i'iiALT Malauaii r;

Rtchmoxd. Surrey.

materials used are described and illustrated in the

Images of tlie booklet, together with an outline of tlie

exceptional facilities the company possesses for carry-

ing out their work.
Both the defects of internal attrition and voids are

claimed to be successfully overcome with the methods
employed by Highways Construction, Limited. Firstly,

all material used is thoroughly coated with the tine-^t

bitimiinous mastic, and every particle of the material
is held in its place in the road absolutely immovable.
In the second place, the materials employed are so

•-'raded. and the patent machinery vhioh mixes these
materials is jo efficient, that voids are rendered im-
possible. A further important feature in the methods
and con:;tiuclion of the company is that the roads
laid on these principles keep their shape perfectly

even under conditions of the heaviest traffic^

Voidless asphalt iciacadam roads are constructed
by this company on two methods. In the first the
;i-phalt macadam is laid with a sealing coat of pure
bitumen, and in the second a dense asphalt wearing
carjicl, 2 in. to liin. thick, is laid on the asphalt
macadam foundation. These methods are known
respectively as single and double coating. Where tlie

carpet is laid on a water-bound macadam road without
excavation it is known as asphalt carpel work.
Where the carpet is su[.f rimpo:-ed on a eoncrete foun-
dation the work is known as asphalt paving. To quote
the booklet referred to, "in all cases tlie essentials
of ail ideal form of construction are embodied and
the resultant roads are waterproof, sanitary and
sin'.oth v) il,- ,.• iiit' t,, ;be resilient ch.iracter of tlie

surface, they are nou-
-lippery and silent."

>lMa.K lOATING.

Ill .-ingle-coating work
I be road is well scan-
lied, and the old mat-'-
rial excav.ated to a
depth of about .'Jin. or
more. Into this is tille.l

ilie asphalt niacadai.i
constructed of broken
slone graded to reduce
voids to a minimum,
line sand in sufficieni

quantity to fill the
voids in the stone, and
an impalpable powder,
>uch as limestone dust
or line loamy material,
which is sufficiently

powderetl to fill the
voids in the sand.
These material,^ are

bonded together with
bigh - grade Mexican
I litumen, and tlioroughly
heated to a certain tem-
l.erature and mechani-
lally mixed to ensure a

liomogeneous material.
The asphali macadam
so iirepared is then
-|.rt-ad on the road pre-
viously excavated in

sufficient quantity to

make a thickness of

a in. when rolled. Th.-

road is rolleil inmie-
diately the material is

laid, and con.solidateii

and shaped while the
asphalt macadam is

>till hot. This is fol-

lowed liy a sealing coal

of pure bitumen, and
when this final coating
ha.-- been covered with
ihippings or grit tlu;

-road may lie opened to

irafftc.

DorilLK COATING.

Ill double - coaling
work the excavating of

the road is somewhat
deeper, and a layer of

asphalt macadam, i>re-

pared as above de-

scribed, is put down
and thoroughly rolled.

On this is placed a

dense but resilient wearing carpet, about 1 in.

thick, composed of ilesican bitumen thoroughly
impregnated with a fine sand and inipali>able

powder.
Il should be memioned that a road constructed on

the single-coating process which later on becomes sub-

ject to u greatly increased vohune of heavy traffic

may be strengthened to meet the new reciuirements
by superimposing the thick wearing carpet above
described, thus converting the road from single-

coating to double-coating work. When, in the course
of years of wear, the top carpet has become thin,

it may be taken up without disturbing the foun-
dation of asphalt macadam, and a new wearing
earpot put dov. n : and this is practically equiva-

lent to obtaiuing a new road at a very nominal
cost.
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LOCAL GOVERNMENT BOARD INQUIRIES.
The Editor invites the co-operation o] Sueveyob readers

>oiih a view to making the information given iinrlcr this
hrad as comiiletc and accurate as possible

INQUIRIES HELD.

Grimsby T.C. (December IGtli. Mr. W. (i. E.
Menrle-Kinet. —Tills was nn inquiry into ;i iimiinsal
<if the iMi-pnratiou to i-oustruot. sanitiny convoni-
eiK-o>.—Tlie sclieine \va.~ explained l)y ^Ir. H. Ciilberl

Wliyatt, M.iNST.c.K.. Ijorouirh engineer, who .«tateO

tliat it wa.'i iiropo.sed to purchase two oott.ages near
Hainton-sqiiare for the sum of .C400, to convert tlic

1,'rovnul floor of one of tliein into a convenience for

males, and the ground floor of the other into a con-
venience for feniales. Xhe total estimate for .the

two alterations was £360. A second convenience, for

males only, it is proposed to construct near tlic

Welholmc-road level crossing, at an estimated cosi

of £315.

Kirkby-in-Ashfield U.D.C. (Decendjer 17tli. Mr.
\V. I). K. OVfeade-King).- -i:;j,onO for the purjio-c of

erecting .-I refuse destructor.

—

A representative of

.Messrs. jraMove, .VUiott <& Co. explained the detail-

of the proposed structure. It was stated that at the

present lime the refuse was tipped into old quarries.

wliich were now full, and that about .S/Xfl loads of

refuse per year had to be dealt with. The prn]ii..ecl

site for the works adjoins the gasworks,

Leigh T.C. (Decembcl- l9th. Mr. H. A. Chapman).
— t'23,.^5C for the pui'pose of erecting 120.ho\ises for

the working classe.s in Leigh:—No opijosition was
offered to* the application. It was stated that there

was .sitch a great dearth of houses ill Leigh tliaf men
who worked there were forced to live in Rolton.

Wigan, Hindley, arid adjoining places.

Liverpool T.C. (December 19th. Mr. Edgar
Dudley).—i;0.5,7uO for the purchase of the llarthill

estate, adjoining Calderstones Park, and part, of the

Walton Hall estate, for the purposes of park.? and
pleasure' grounds.—The Hartliill estate is .32i acres

in extent, and the puroha.se price is £20,250, equiva-
lent to £615 per acre, or 2s. B^d. per square yard.
The Walton Hall estate is 119i acres, arid the pui-
ilia.se prici.1 is 1:45,.^). equivalent to £376 per acre.
HI- Is. l}^t\. per square yard, Tlie town clerk and
I he wdtuesses agreed as to the imi>ortance. to the
i-ity of the acqiiisition of both site's of land, and
the favourable financial conditions under which they
were propo.sed to be lx)Ught.

Orsett R.D.C. (December 12th. . Mr. W. M.
Cross). — £0,673 for .sewerage and sev age disjjosal

works at South Ockendon—Mr. Walkei-, designer ot

the scheme, expressed the opinion that, the cost

would come within the estimate. The tanks at the

outfall works were of the latest revised pattern, and
the scheme would provide for a future iJOj^ulation of

.'>,tWO. He did. not consider there would be _ any
danger of sewer gas from the ventilating shafts being
driven into the windows of houses. The inspector

.asked if the population was increasing. Mr. Denham :

I think this district will become very populous, on
account of its close proximity to Tilbury and Grays.

Sunderland R.D.C. (December 17th. Dr. J. R.
Hutchinson);—£.3,030 to meet excess expenditure in-

lurred in connection with the extension of the in-

fectious diseases ho-spital at Hylton-road, Sundevland.
—Jlr. J. C. Wilson, clerk to the council, stated that

the original application was for £3,060, but it had
been reduced liy £30 on the completion of the

accounts. The excess was made up as follows:

General cxten.sions. £2,640; tuberculosis pavilion.

£170; land and fencing, £220. The original amounts
-auctioned were: General extensions, £5,965; tuber-
culosis pavilion. £1.4<«t; land and fencing, £1,2.30—

a total of £3,5<10.

Walsingham R.D.C. (December 0th. Mr. F. O.
Stanford).—£3,000, further loan, for sewerai^'e and
sewage disposal works at Fakenham.—The engineer.

Mr. Silcock, stated that the original estimate for

the works was made in 1911, Isefore the unprece-
dented rise in (""ices which occurred before July.
I'.n2. when the contract was let. The increase in

prices amounted to between 20 per cent and 30 per

cent upon all constructive work of this class, and
very largely increased the tenders obtained. It was
explained that the .£5(hi put in for the connections
would not be sufficient, and a further application for

a separate loan of £2,000 would be made.

APPLICATIONS FOR LOANS.

Clayton U.D.C— €2,000 for converting ilie pail
system to a water-carriage system.

Hemel Hempstead T.C— €3,07.") for stie. i improve-
ment purposes.

Horbury U.D.C— 1127 for the puri.os,.., ,.f ih,.

sewage works.

Islington B.C.— €.j,02) for works of npaving.
Jarrow T.C— €120 for road widening.

Kelghley R.D.C— £2,2.';0 for a now cemetery.

Kensington B.C.— C6,S00 in connection with tlu-

ii'devi'lopinent of llie reinbridge-road depot.

Lambeth B.C.— C0,.")12. amended applicatinn for
tlie electricity undertaking.

Lowestoft T.C— €11,120 for a drainage sclieme.

Northam U.D.C— CO.COO fur drainage and other
wnrks.

Wantage R.D.C- C.T.ll, suppicmcnlal Inaii for

drainage works,

Wharfedale R.D.C— €(i,7(il for a sewage disposal
scheme.

LOANS SANCTIONED.

Cosford R.D.C, L-70(l fur workiiicn's dwellings al

Wll.lllicld.

Downpatrick R.D,C.— C-'il.inio f.u- ihc cnincil's liftli

leiii-nig -ihciiic.

Oldham T.C- tl.ll.'tn fnr llic purdi.-isc of a motor
In-c engine,

FORTHCOMING INQUIRIES.

.JANUARY. €
i; Hendon. For authority to prepare a

town planning scheme (Sir. Thomas
.\dams) ...

—

WORKS PROJECTED FOR 1914.

IMPORTANT NOTICE TO READERS.

'fin ISO of our- readers who propose to comply with

otir request for particulars of works projected in their

districts during- the coming year wUl greatly oblige

u- aiid" facilitate the production of our Special

Annual Issue liv forwarding their returns without

delay.

The form which these should take is now generally

understood, but the exact nature of the ihforma-
lion sought can be seen by reference to our issue

.of ..January^ 31st last,, o>ver thirty pages of which were
devoted to the puhUcation of these official forecasts.

We would repeat what we have said in previou.s

years—that any other material which readers ina,\

cnnsider sufficiently interesting for inclusion in the
issue will be welcomed, and this matter also, par-

ticularly if its use involves the reproduction of

dr;iwings or photographs, should likewise reach us
.It the earliest possible moment.

Municipal Motor Omnibuses.—A meeting of the

Tramways Committee of the Birmingham City Council
was held on Monda.v to consider the final draft of the

agreement between the corporation and the Birming-
ham and Midland Motor Omnibus Company. This

agreement provides for the purchase by the corpora-

tion of all the company's interests iu the city, iii-

cknling a certain number of their vehicles, their

equipment, and the depot in Tennant-street. The pur-

cliase price agreed upon between the parties was, in

round figures. £30,000. The committee completed the

agreement, which will be submitted to the city council

for approval at a meeting on .January 6th.

Crystal Palace Engineering School.—The ' Wilson

I'remiuui " for the best papers read before the Crystal

Palace Engineering Society (affiliated to the Society

of Engineers), during the present session, has been

awarded by the council to Jlr. R. H. Cunningham
for his paper on "Irrigation in India." Other

papers read during the session were—" Building Con-

stniction in Egypt," by B. Tarabulsy ;
" Sewage," by

S. Sa'eed ; "Permanent Way in India," by G.

Cummaskey; and " :\Iinerals," by H. .J. EngKsli.

The "premium" was presented to Mr. Cuiiningham

by Sir David Burnett, Bart., ex-Lord Mayor of

London, on the occasion "f the 123rd distribution of

certificates of the above school on Friday last.
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Municipal Work in Progress and Projected.
Die Editor invites the co-operation of SuETBTOR reodera with a view to making information f/iven under this head as

complete and accurate ae poseible.

The loUowing are nniong the more important pre-

lected works of which particulars appear below:

P.uildings—Manchester £ia.50n, St. Pancras; housinu

and town planning—Belfast, Kenilworth; roads and
materials— Carnarvonshire, Westminster, Wigtnwn-
shire ; sewerage and sewage disposal— Downhaui
>[arket, Norwich €2,600: water, gns and electricity

—

Alton. Particulars of other works projected will he

found on our "Lncnl Government )3oard Inrniiric-

"

pag-e.

BUILDINGS.

Lancaster T.C.—It has been decided to carry out

a scheme for public conveniences at an expenditure of

£1,680.

Manchester T.O,—The Baths Committee have had
liefore them the plans of the new baths at Levens-

hulme. which it is proposed to build at an estimated

cost of .£1.3,500. The arrangements for an extension of

one of the city baths, and for the provision of ne^v

baths in the Chorlton-cum-Hardy district, arc said

to be progressing.

Roxburgh 0.0.—Notice has been received by the

Jedburgh District Committee that the Poad Board arc

prepared to give a grant of £6,000 towards the erec-

tion of new bridges over the river Jed, and the re-

pair of the highway between Carter Fell and Hiltou.=-

liiil—which lies on the main route between London
and Edinburgh, and is largely used for motor traffic-

provided the committee undertake to add an extra

Id. per £1 to the ordinary road rate annually during

the next ten years. The committee, it is understood,

will accept this offer.

St. Pancras B.O.—The Works Committee recom-
mend that a scheme be prepared for the reconstruction

of the town hall, and that the services of an architect

he oljtained, at a fee not exceeding 100 guineas, to

submit a rough scheme and estimate of the cost of

tlie proposed works.

Saloombe U.D.O.—It has been decided to purchase
the Central Hall, in ilarket-street, as municipal build-

ings for the town. The block comprises a large hall,

and other rooms which will be used by the officers of

the council.

HOUSING AND TOWN PLANNING.

Belfast T.C—The Local Government Board have
consented to consider the alternative scheme of the

city surveyor, Mr. H. A. Cutler, for the erection of

.self-contained houses of two or three rooms each in

substitution for the maisonette design selected after

public competition, it being represented that, if the

latter design were adhered to, the 2.3C working-class

houses which the corporation were bound to erect for

the accommodation of some of the persons displaced
u.nder the scheme could not be built for the sum
(.£2.5,000) sanctioned by the board. In the circum-
.stances the Public Health Committee have decided
to recommend the comicil to approve of the city sur-

veyor's plans, to authorise the preparation of working
drawings and specifications, and to invite tenders for

the execution of the works.

Glasgow T.C.—The Housing Committee recently

discussed the more expeditious clearance of congested
areas in the city, and a motion was carried recom-
mending, it is understood, that the committee be em-
powered to negotiate for the purchase of properties.

The motion has to be submitted to the town council
for approval.

Kenilworth U.D.C.—The surveyor, Mr. S. Douglas,
has received instructions to prepare a sclieme for tin-

provision of workmen's dwellings.

New Ross (Co. Wexford) U.D.C.—The council have
completed a scheme of eighteen new artisans' dwell-
ings, which they h:ive decided to lot at a weekly rent
of 2s. 6d. each.

Poplar B.C.—Tlie Public Health and Housing Com-
mittee have been considering the question of the mun-
her of liouses deniolished and to be demolished by the
London County Coinicil for the erection of new school.-~
and.oUierv.-ise, and have passed a resolution stronglv
opposing tha proposal to relieve the council of the
duty of rehousing Jishoused persons, at the same
time urging the provi-ion nf onll,-Tgc rlw.^Uings in tl-o

horough.

PARKS AND OPEN SPACES.
Wimbledon T.O.—Schemes for the use of the

Wimbledon Park estate, which the council propose to
buy as an open space, liave been drafted by the Lav
anl Parliamentary Committ«e. The anniial repay-
ment of principal and interest is reckoned at £2,800.

REFUSE COLLECTION AND DISPOSAL
East Qrinstead U.D.O.—It has been agreed to

accept the tender of Messrs. Heenan & Froude, at
£2,896, for the erection of a refuse destructor, pro-
visionally on certain alterations as suggested by the
surveyor. Jlr. W. E. WooUam, V>eing "effected. The
surveyor stated that he had introduced into the
.scheme a dust catcher for collecting the dust so as
to pre\-ont any nuisance to the adjoining property.
He had also arranged for a place in the destructor
for the drying of road material so that they could mix
it with 'tar, and so make their own tar-macadam. The
destructor would deal with ten tons of refuse per day,
and maintain a temperature of from 1,800 deg. to
2.IW des(. Ffihr.

ROADS AND MATERIALS.
Alton U.D.O.—The question of the widening of

Church-street and the provision of a public con-
venience is to be brought up at the next meeting of

the council.

Belfast T.O,—The Improvement Committee have
•npproi-ed the plan submitted by the city engineer, Mr.
H. A. Cutler, for the improvement of the approaches
to the proposed new bridge ovci- the Great Xortbern
Railway at Tate's-aveniie.

Blackburn T.C—The Road Board have intimated
that they are prepared to make a grant of -£5,0ii'i

towards the cost of repaving Preston Xew-road, Burn-
ley-road, Preston Old-road and Whalley Xew-road.
The Highway Committee have authorised their chair-
man and vice-chairman to decide in w-hat order the
^^ork shall be commenced.

Carnarvonshire CO.—At the meeting of the Car-
narvonshire County Council last week the Surveyor's
Committee unanimously recommendod that the
scheme for a n^w direct road between Coh^-j-n Bay and
Llandudno be adopted, and that the county council
become responsible for the sum of £760, wliich is the
share of the cost allocated to the county by the Joint
Committee. This recommendation was accepted W
the county council, and there only now remains the
Denbighshire County Council to give its consent to

the scheme-

Devon CO.—The Main Roads Committee report that
since the date of the last report a conference between
the chairman and vice-chairman of the committee and
the chairman of the Road Board has been held. The
views of the Road Board arc as follows ; Having re-

gard to the state of the main roads generally in this

county, the Road Board arc of opinion tliat, for the
present, the county council would be well advised to

postpone schemes of widening and improvement ex-

cept in any specially urgent and important cases.

The lioard suggest to the coinity cormcil the dcsira-

liility of forthwith submitting for tho consideration of

the board a scheme for strengthening, draining and
resurfacing certain roads or lengths of roads, the

scheme to include, say, 100 miles of road. The board
suggest that, if necessary, the execution of the scheme
be spread over five years. The committee were of

opinion that the preparation of such a scheme should
be proceeded with, and directed the surveyors to pre-

pare a draft in accordance with the board's sug-

gestions. This scheme is set out in a schedule, and
is still under the consideration of the committee. The
surveyors have also .submitted a statement as to the
objections to carrying out such a scheme (1) while the
maintenance of roads in which lengths are dealt with
under the scheme remains in the hands of the district

councils, and (2) if the work is carried out by con-
tractors and not by the surveyors themselves.

Horsham U.p.C—In a communication..to the council
^['-. W. Gardner, a local authority on arboriculture,
suggested that suitable trees for planting in X'orth-

street were the London plane and the tulip tree, in

preference to the linden (or lime), and the council de-
cided that the suggestion be adopted, and that, in
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Older to secuio variety iu effect and a pleasing coni-

hinntinn, the trees nomed should be planted :ilter-

nntcly.—The surveyorrMTT'l?': Renwiok, has submitted

ail npproxirnnlo estimate of £208 for making up the

roads on the Grandford estate.

Moira (Co. Down) R.D.O.—It has be«u agreed to

uudertuke a steiun rolling scheme, towards which the

Ixoad J'oard have sanctioned a grant of ,CGIO--hali of

tlio total cost.

St. Pancras B.C.—The Parliaiuentavy Committco
have hail under consideration the report of the Select

Committee on Motor Traffic. They recommended that

the council should object to the proposal to interfere

with the veto of local authorities in regard to tram-

ways. They also express the opinion that the new
Traffic Branch of the Board of Trade should he snb-

.stitntcd for tlie county councils in reference to the

makins of by-laws.

Westminster B.C.—The Improvemcuts Committee
arc rci;oiiiiiiciidin^' tliat a scheme for the widening f^f

\Vardonr-.-,trect and Old Compton-street,W.,l:pe adopted
liy the council. The co.st of the iiroposod improvement
is estimated at £20,000, exclusive of works.

Wigtownshire CO.—Mr. W. K. Gibson, district

road surveyor, lias reported to the .Shius District Coni-

inittoe that the Road Board have sanctioned n grant

of .E8,0()0 for a comprehensive scheme of road recon-

struction and tar-macadam treatment, together with a

loan of £ir.,,'jnO, free of interest, repayable in eight

years.

SEWERAGE AND 3EWACE DISPOSAL.

Bangor U.D.C.—A firm of engineers has been invited

to submit terms for a report of the sewerage system

of the urban district, and for acting as consulting

engineers in Die event oi tlio works lioine under-

taken.

Downliam Market U.D.C—Tenders are Iciia

obtained for the sewerage and sewage disposal

scheme, the date to remain open till -January 26th.

Hayfield R.0.0.—The council have agreed to

support an application to the Local Government
Board to extend the ;Mellor and Ludworth joint

sewerage district to include part of the ^larplo

urban area, and form a ne^'- joint representative

l)oard. The long-standing difficulty of sewerage at

.Marplo Bridge will thus be ended.

Melton Mowbray R.D.C—The surveyor, Mr. G. E.

Fryer, has received instructions to prepare a scheme
of sewerage and sewage disposal for part of the

village of Long Clawson.

Norwich T.C—It has been agreed to construct a

-urface-water sewer, varying in diameter Jrom 34 in.

U) 12 in., in Unlhank-road, between Onley-street and
Upton-road, in accordance with the plans and sec-

tions prepared by the city engineer. Mr. A. E. Collins,

at an estimated cost oi \2fi'>0.

WATER, CAS, AND ELECTRIGiTY.
Alton U.D.C—The surveyor, Mr. G. B. Hartfree,

has received instructions to report on the questions
of gas, oil, petrol gas, and electric lighting.

Atherstone R.D.C.—Instructions have been given
til the engineer to prepare a scheme foi' ^-applying

the whole disti'ict with water from the new borehole
at Warton, which has been proved, by a fortnight's

continuous test, to have a daily yield of 240,000 gallons.

It has also lieen decided to engage the services of a

consulting engineer in connection with the scheme,
which will involve a considerable outlay in taking the

main.s from one end of the district to the other, and
in constructing: the necessary reservoirs and machinery
for pumping.

Athy U.D.C.—Mr. J. J. Bergin, engineer, has been
instructed to prepare plans for a new water supply
scheme.

Oystermouth U.D.C—The council have approved a
report of the engineer and surveyor, Mr. \V. 1'. I'uddi-

combe, stating that the following new works will be
necessary to put in order the water undertaking re-

cently acquired by the council: New engine plant and
pumps; new 7-in. pumping main from pumping
station at Caswell to the reservoir at Xewton ; new
reservoir to store (iOO.OOO gallons, including filter beds

on top; additional land and fencing; 750 cu'). yds.

•-'rave! and sand for filter beds; new main valve pipes,

&c., between; new reservoir filter bads, water tower
and pumping and supply mains ; sand-washing
machine; n6w water tnwer ti-i hold .so oon c'.^ll'in= to

iiipplv fiKer hcds. - .

Linlithgow T.C—A new 0-in. water main is to be
laid from the Bo'ncss Lochcote reservoir, a distance
of l,!.^ yd-., for the augmentniion of ihe watei-

-iipply.

Monmouth T.C—The electricity cable in Monnow-
street is to be renewed at a cost o! £2oO, and other
renewals in coinioctiou with tlie service are under
rnnsidevatioii.

Norwich T.C—The tender of C. A. Parsons & Co.,
J,iuiited, Xcwcastle-on-Tyne, at .C-j.J.^^, lias bei-n

accepted for a .'i.OtjO kilowatt tuibo allernator, com-
(ilete wi'.h eondensiiig plant, and the fender oi

.Messr.-. Siemens, at .':i.2-I0, lor two j.i-iH) kilowait
rotary converters.

Rowley U,D.C.—The offers of the local gas com-
panies have been accepted for the supply of public
lighting at £2 1-ls. per lamp.

Walsall T.C—With respect to the proposal for the
erection of a new electricity generating station, it

is understood that the scheme has been prepared b}-

.Mr. E. M. Lacy, the consulting engineer, who was
tailed in to advise the council when the heavy loss

incurred on tlie undertaking last year became kncwn.
.Mthough no official details are yet available, it is

-tated that the cost of the new works is likely to

lie from t:-(il,OiKl to £4d,000.

MISCELLANSIOUS.

Ohesterfield T,C—It has been decided to promote
a lUII in Parliament for iniprovcment purposes. Of
the proposed expenditure, it was stated that £12.0.3ii

was for tramway purposes, -C1.33,200 for street iinprove-

menls, including the purchase of lands, and i;4,iiii'.i

for market purposes, making a total of '-130.130.

Wharfedale R.D.C—The question of providing a

motor i-ar or motor cycle for the use of .Mr. A. Lig:it.

the surveyor, was again discussed at a meeting heUi

recently. ,\t a previous meeting the surveyor aske 1

for tlio provision of a motor car. His salary is .CUii

per annum, and he is allow-ed .£80 for a horse and trap.

Ho contended that the roads as now made were un-

safe for a horse to travel on, and he thercfove asked
for a car. The council decided to increase his salary

by £20, and stipulated that he must provide his own
vehicle. The surveyor now intimated his willingness

to accept the increase, and said he would provide hini-

,-elf with a motor cycle.

FOR OTHER ADVERTISEMENTS
See End of Paper.

^riRFIELD UEBAN DISTRICT COUNCIL.
-^-*- SEWAGE DISPOSAL WORKS.
The Mirfield Urban District Council invite Tenders

for tho E-xtension of Works for the Disposal of Sewage

:it the Sewage r'arui. Northorpe, within the District of

Mirtield.

Contract No. 1 comprises the Construction of Screen-

ing Channel, Datritus Tanks, Gauge Channel, Settling

Tanks, Stormwater Tanks, Sludge Drainers. Conduits.

Drains, Manholes and other incidental works.

Coutract No. 2 comprises the supply and deliverv of

Sluice Valves. Sludge Valves, Gauge Plates, Cast-iron

Pipes and Specials. Wrought-iron Ladders, Manhole

and Laraphole Covers, &c.

Copies of General Conditions of Contract and Speci-

fication and Bill of Quantities with Porms of Tender

may be obtained and Drawings inspected on application

l;o Mr. Edwin Gill, Engineer and Surveyor, Council

Offices. Mirfield, on or after 1st of January, 1914s lor

Contract No. i, and after the .5th of Jannaiy for Con-

tract No. 2 on payment of £2 2s.. which must be

forwarded with the application for Quantities, -which

amount will be returned on receipt of a bond-fide

T'ender and return of all documents entrusted to the

Contractor for the purpose of Tendering.

The Council do not bind themselves to accept the

lowest or any Tender.

Sealed Tenders, with the Bill of Quantities, in enve-

lopes supplied, and endorsed " Sewage Disposal Works,'

muft li« delivered _not later than 12 o'clock noon on

.bnmarvl'.i. I'.Ml.

EDW.VBP I!. WILSON
.... Clerk to the Council.

Council OtEces.

:\rirficld.

Dceomber 2:1. V-'lo. (lObS)
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CiURREY COUNTY COUNCIL.

MMN I^OADS UNDER DIRECT COUNTY
MANAGEMENT.

URBAN DISTRICTS OF WALTON-ON-THAMES
AND WINDLESHAM, AND RURAL DISTRICTS

OF GUILDFORD AND HAMBLEDON
;

(rnrtsmoiitli Road North of Godalniing only),

MATERIALS.
Tenders nre invited for the supply of high-class

(iranites. Basalts, Limestone, Slag, Tar-JIacadam,

Bitumen. Pitch, Tai', and Tar Oils delivered at Railivay

Stations ; also for Flints, and Fine Gravel for footpaths,

delivered either at Stations or at the road-side.

Specifications, Schedules, and Forms of Tender may
be obtained on application to the County Surveyor,

County Hull, Kingston-on-Thames, to whom Tenders

must be sent in sealed and endorsed envelopes so as to

reach his OfRrcon or before the Oi'th day of .Fanuary,

I'.l] I. Bv oi-der,

.*. DRYLAJSTD,
I'ounty Surveyor.

County Hall,

Kingstou-on-Thames.
22nd December, 191:1 (10t>7)

sOMERSET COUNTY COUNCIL.
The County A^'orks Committee are prepared Lu

I'ereive Tenders for the rebuilding of ^larston Magna
Bridge and the wideniny of the main road approaches.

T'he bridge is situated on the Yeovil to Castle Cary
main road at Marston Magna village about 4i miles

north of Yeovil and about half a mile from Marston
Magna station.

The work comprises taking down the existing bridge,

rebuilding a new reinforced concrete bridge of lb feet

span with masonry parapets, &c., the provision of a

lemporary bridge, and the widening and fencing and

luakiug-up of the main road at each end.

The Drawings, Specification, Form of Contract and

Bond may be seen, and Bills of Quantities and Form of

Tender obtained, at the ('ouuty Surveyor's Office.

Wells, on and after the 29th December oii payment of

Two Guineas, ivhich sum ivill be returned to the

Tenderer upon receipt of a hono-fidc Tender and the

return of the documents, whic.hAaye. been supplied to

him.

The Committee do not bind themselves to accept the

lowest or any tender.

Sealed Tenders, endorsed " Marston Magna Bridge.
'

tu be delivered to the undersigned not later thaii -"i p.m .

on Monday, 5th .January, 1914.

H. T. CHAPMAN,
Wells. County Surveyor.

December -22, i91o. (1.069)

piTT OF CAPE TOWN.
^ APPOINTMENT OF CITY ENGINEER.
The undersigned are authorised to receive applications

for the appointment of City Engineer at a salary of

£l,6tiO per annum.
Candidates, who must not be more than 45 years of

age, must have had experience as Engineer to a Munici-

pal or other similar authority, and possess a thorough

knowledge of Municipal work and oi-ganisation.

Preference will be given to those candidates who have

had special experience in the construction of sewerage

schemes and disposal works and also the construction

of streets.

The Corporation will supply the Officer appointed

with a first-class passage from England to Cape Town.

Copies of the ordinary duties which the officer to be

appointed wiU be required to perform may be obtained

from the undersigned.

Applications, accompanied by copies of not more

than six testimonials of recent date, and endorsed
'" Application for Appointment of City Engineer,

Cape Town," must be forwarded to the undersigned not

later tliau the 17th January, 191 1-.

The Officer appointed will be required to enter into

an agreement to remain in the s;ervice of the Council

for a period of at least three years.

DAVIS & SOPER,
Agents of the Corporation of the City uf

Cape Town.

54 St. Mar>'-axe, Loudon, E.C.

December 23, 1913. (1,070)

PERSONAL.

Mr. Alexander Anderson has been appointed county
road surveyor of Peeblesshire in succession to his late

father.

Mr. T. Walsh, of the county sur\"eyor's department.
Queen's County, has been appointed county surveyor of

Louth at a salary of £300, with £150 for " allowances."

Mr. J. S. Pickering, borough engineer of Cheltenham,
has been nominated as president of the Institution of

Municipal and County Engineers for the year 1911-15.

Mr. W. Bell, surveyor and sanitai-j- engineer to the

Thorney Rural District Council, has been appointed
surveyor and inspector to the Oadby Urban District

Council.

Jlr. E. Pole, deputy county surveyor of Glamorgan,
took the chair on Friday evening at the second annual
dinner of the clerical staff' of the county council, which
was held at Cardifl:'.

Mr. H. Vallis, Langport. has been appoii\ted surveyor
for the western district by the Langport Rural District

Council, and Mr. C. R. Harding, Dulvertoii, surveyor
for the eastei-n district.

Mr. G. B. Hartfree, surveyor to the Alton Urban
District Council, was recently granted his aimual
hoUday for 1913, according to the i-ule this is to l>c

taken "at such times as the works would permit."

Mr. T. Orchard, surveyor to. the Cluttou Rural
District Council, has had his salary increased by
£75 per annum to meet the running expenses of his

motor-car. The councillor who moved the proposition

said it had been found that the running expenses of

the car for the year were over £80.

Mr. J. W. CockriU, president of the Institution of

Municipal and County Engineers, has been appointed

to represent that body in connection with the Royal

Sanitary Institute Healtli Week. Messrs. J. S. Brodie.

W. Stubbs and A. E. CoUins will serve as delegates ol'

the Institution at next year's congress of the Royal

Sanitary Institute at Blackpool.

Mr. G. F. Crawfoi-d of the engineer's and surveyor's

department of the Southport Corporation, who has

beeu appointed superintendent of the Birmingham
refuse disposal department, has received from the

Southport Town Council a resolution passed unani-

mously placing on record high appreciation of his

services, and testifying to the abiUty, untiring energy,

industry, and tact with which he had discharged his

duties.

Mr. .]. W. Gunnis, county surveyor, of Longford.

Leinster, has resigned owing to failing health. He
said that he had served twenty-two years, and during

the fourteen years he was serving under the county

council he found his position an impossible one, as he

was a kind of buffer lietween the county council, the

road contractors, and the ratepayers. He had been

trying to knock out 2s. 6d. worth of work for Is. and
the result was that the effort had knocked him out, and

he must now x-etire. The council have agreed to adver-

tise for applicants at a salary of £250 per annum and
£50 for all expenses. The chairman, Mr. F. W. Delany,

said this would nearly be as low as Mr. Gunnis's pension,

w'nich would be £216, and he considered it was not wise

to offer such a low salary to a man on whose signature

they had to pay away £8,000 per annum.

Town Planning at Newton.—It is understood that

the Local Government Board have given authority for

the preparation of a town planning scheme by the

urban district council of Ne\vton-iu-Makerfield. The
scheme i^ to relate to an area of 2,518 acres, situate

I'lu-tly within that urban district and partly witliiu

tbc urljan diitrict of Haydock.

Sufveyors' Institution.—The next ordinary general

meeting will he held in the Lecture Hall of the

Institution on Monday, January 12th, when a paper

will be read by Mr. Graham Mould (associate),

barrister-at-law, 'on "The Law of Dilapidations."

The chair will be taken at 8 o'clock. The examina-

tions for special diplomas in surveying, forestry, and

sanitary science will be held in June next, providing

that at least eight candidates in any one of the

subjects signify their intention to enter in that

subject not later than January 1st next.
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institution of Water Engineers.
WINTER GENERAL MEETING IN LONDON.

Among tlie papoi-s di^cusood at the refuilt winter
Miofting of the lut^titution of Water Kngiiieers was
llio following:—

THK SOLUiilLI'lV OF CAKI30XATK UF Lii\l K AND
ITS BKARING ON CEKTAiN PKOCFSSKS FOR
THE TRKAT.MENT OF WATER SUPPLJKS.

J!y William T. Burgkss, f.i.c.

Tlio iiKijurity of water engineers have to deal with
more or le.ss calcareous suinjlies, and there are two
groui)S in iKirticular who have to study the matter
l)raetically. On the one hand, many are in charge ot

works wliere tl;e supplies are softened, the operation
bein;;- mainly the removal of carbonate of lime, and,
on the other hand, there is another group coikoi led

in hardeniii!.' their soft supplies, usually by the addi-
tion of carbonate of lime, with the object of neutra-
lising' acidit\- and |)reventinL' possible action or.

lead.

Tlie fact Uial carbonate uf lijue is .-uch a comiuou
iii;;redient in bard waters was doubtless one of the
reasons which made the late Dr. Clark select it as the
representative substance in his well-known soap test,

and to express deirrees of hardness in terms of tluit

carbonate.
Some ot the best water-bearing formations in this

ciMuitry are entirely, or largely, compo-scd of carbonate
of lime — ('.;/., chalk, oolite, limestone, <^c. — bui
although waters derived from such areas are always
bard from the presence of carbonate, the carbonate of

lime itself is really a very insoluble substance in pure
water. Many chemists have estimated the solubility,

the residts varying from 1 to 3 parts per lOU.ODO of pure
water. Careful experiments by the author, using water
as pure and free from carbonic acid as possible, have
shown that iOO,lWlJ parts will only dissohe V5 parts
of the carbonate.
Carbonic acid is the natural agent which accounts

for the carbonate of lime iu our water supplies, but
it is incorrect to assume that the rain water which
falls on calcareous areas carries sufficient carbonic
acid to effect the solution. Rain water seldom con-
tains moie than 1 [lart of carbonic acid per 10U,(JU'l,

a proportion (|uite insignitieant towards effecting th.e

solu.tion of such amounts as are found in chalk-derived
water.-. A much larger amount of carbonic acid comes
fi'om the doconiposition and oxidation of tlie organic
matters in the soil on which the rain falls, and the
examination of water from a percolation gauge having
a depth of oidy 3ft. of soil-covered chalk has shown
that such water may already contain half as nnicli

carbonate of lime as is found in water from many deep
wells in the chalk. The carbonic acid holds the car-

bonate in solution as bicarbonate. Water saturated
with carbonic acid at ordinary pressure and tempera-
ture will take n|) as much as 100 parts of carbonate
per 100,001) of water, but nothing like this amount is

ever found in puldic water supplies. From niuuerous
analyses the author has made it appear that the pro-

]iortion of carbonate of lime in calcareous waters is

seldom over 30 parts per 100,000. (Carbonate of mag-
nesia is much more sohdde than carbonate of lime,

both in pure water and in water satm-ated, or partly

saturated, with carbonic acid.)

The elimination of the carbonic acid, which is

loo.-^cly combined with the carbonate to form bicar-

bonate, will cause the separation of the carbonate of

lime. Thus, boiling for some time drives the car-

lionic acid out of the water, and results in the deposi-

tion of the carbonate; the water is softer after the

operation, and on this account the hardness due to

carbonate of lime is de.scribed as " temporary" to dis-

tinguish it from the "permanent" hardness caused
by other soap-destroying ingredients which are not

affec'ted by boiling. Heat does not drive off the

carbonic acid readily, and consequently the boiling

process is neither economical nor efiicient for soften-

ing water. It i» not sufficient to heat the water to

boiling-point; it mu^t actually boil, and often live

minutes' brisk boiling will only reduce the hardnest
due to carboiiate of lime by about oO per cent. In

the ordinary domestic hot-water services to baths, the

water rarely reaches boiling-point owing to the circu-

lation, and but little of the carboiuite of lime, such

a.i IS lound in our London supplies, gets depo.siteil in
be boilers and pipes. The author has frequentiv
tested tlie hottest water from batli tups, and .seldom
found the carbonate iiardness reduced bv more than
one-eighth of the total. If the carbonic acid left the
water ea.sily on the application of heat, and thus
caused a better separation of the carbonate, the users
of calcareous waters would be obliged to have their
hot-water boilers and pipes cleaned out at much
shorter inteivals (.f time than they do now.

After long storage calcareous waters tend to lo.se car-
bonic acid, particularly in open reservoirs where vege-
tation flourishes, in such cases the carbonic acid'is
utdised by the plants, and deposition of a certain
amount of carbonate takes place, with correspondiii"
reduction of the hardness of the water.

-Most calcareous waters oontatn a little carbonic acid
in excess of that in hypothetical combination as bicar-
bonate, and this excess can be partly removed bv
agitation with air; the removal of tlie'excess causes
a slight separation of the carbonate of lime. Tliis is
not a practical inelbod of softeninir, but the author
found that the carbonate hardness of a chalk well
water was reduced from 23-5 to 10-4 parts per 100,000
in the course of some months by storage and occ;isional
agitation with air. (Vegetation had no part in the
reduction, as the water under experiment was keiit in
the dark.)

Many chemical substances may be added to water
to combine with the carbonic acid, and thus reduce
the precipitation of the carlionatc; but of all these
lime is the cheapest and best.

EKAIOVALOF CARBONATE OF LIMK FliOAl WATliR BV
clahk's lime process.

As is well known, the hard water is mixed with a

proportion of lime water .just sufficient to react with
the carbonic acid which holds the carbonate of lime
in solution ; the carbonate originally pre.sent, together
with that formed by the combination of the carbonic
acid and lime, becomes insoluble, and falls out as a
fine crystalline preciiiitate, leaving the water softened.
This general statement requires a little qualification,
for, as already explained, carbonate of lime has a
slight degree of solubility in water entirely free from
carbonic; acid, the amount being 15 parts jjer 100,000.
From tliis it follows that it is'iinpossible to reduce
the carlionate of lime hardness in the most favourable
\yater below that figure—at any rate, by any simple
lime process. (.'Vs an illustration of how close works
practice may approach the theoretical limit, it is, per-
haps, worth mentioning that the author has on many
occasions found the carbonate hardness of softened
water below 2 parts jier 100,000.) The carbonate of
lime is either allowed to settle down in large sub.si-
dence tanks or, after giving a short time for the
reaction, it is filtered off.

Con.sidering, first of all, the method of sulisideiu'c
in tanks, it is a matter of common ob.servation that
the time taken before the water clears is by no means
constant. Sometimes the water is bright in six or
seven hours, while at other times tw^elve to fourteen
hours elapse before the precipitated carbonate has
properly subsided. The reason for this variation,
where the conditions are apparently identical, is ob-
scure ; but it probably depends on the way in which
the lime water and hard water happen to mix, intimate
mixture and good agitation favouring the formation
of a fine precii)itate. Although twelve to fourteen
hours is usmilly sufficient for the subsidence and tlie

production of brilliant water, tbere is a great advan-
tage in allowing many hours more, for the water,
although clear, is often in the condition of a super-
saturated solution of carbonate of lime, and from such
a solution the excess carbonate, while it does not fm-m
a further precipitate, will crystalli.se out slowly on the
sides of the tanks, or. if .sent out too soon! in tlie

niaiiis. One of the objects of tliis communication is

to call attention to the fact that the full separation
of the carbonate is olteu a matter which requires a

much longer time than is usually supposed. The sub-
ject is best illustrated by the results of a few labora-
tory experiments. In the tests the waters were treated
with tlie pr<jper proportion.- of lime water to effect good
softening, and after the precipitate had subsided, the
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perfectly clear top was carefully syphoned off at inter-

vals and examined for total carbonate in sokition.

A. Chaik-dekived Watee.—Total carbonate hardness in nntreated
water 22'3 parts perlCOOOO.

Total carliooate foimd in clear water
after softening.

Time of subsidence..
Total carbonate in

softened water in

per 100,000

10 hr

4-8

26 hrs. 49 hrs.

3-9 36

TKR. — Total carbfnate hardness in untrt

vatcr 17-6 iLirtB per 100,000.

Total carborate found in clear water
after softeoing.

Time of subsidence
Total carbonate in clear

softened water in parts
per 100,000

10 hrs. 22 hrs. 4G hrs.

3 1 2-4

Time of subsidence
Total carbonate it

softened water ir

per 100,000

WiTii:.— Total cailionate hardness in u
water 22'1 parts ]ier 100,000.

Total carbonate found in clear wa
after softenius.

12 hrs. 24 hrs. 36 hrs. 60 hrs.

clear
parts

^treated
I

3-3 3-0

A consideration of the above results is quite suffi-

oieut to show that even when perfectly clear water is

drawn off and pumped to distribution there is more

than a probability of the crystallisation or separation

of a small amount of carbonate of lime in the mains.

The longer the time the water is stored before distribu-

tion the less the probability of deposit.

The author has made many experiments to ascertain

the effect of partial softening in the delayed separation

of the carbonate. In the tests recorded below the

waters were treated with the correct proportion of

lime water (A), and also with smaller proportions to

effect less softening (B, C and D).

cCalca cs Water. — Total carbonate hardu
17-2 parts per 100,000.

untreated water

Time of subsidence.

Total carbonate found in clear so'tened
water, iu parts per 100,(K;«1

A B c D

10 hoars
22 „
M
46
70
94

:,v

i-3
2-1

3-S
3-6

3-3

31
o'O
2-9

4-1

4-0

3-7

3-G
3-5

3-4

5-8

5-6

5-5

5-4

Total carbonate which
separated out after the

water had first cleared 1-2 O-H o-r 0-4

Waxes. -Total carbonate hardness
water 20-1 parts per 100,000.

Time of subsidence.

Total carbonate found in clear softened

water iu parts per 100,000.

A B j C D

11 hours
23
47 „
71

3-4

3-2

3-1

2-2

4-2

4-0

38
3-7

6-8

6-B
5-4

.54

72
7-2

7 1

71

Total carbonate which
separated out after

the water had first

cleared ... U'5 0-5 0-4 0-1

Only one conclusion can be drawn from the above

tigitrei, and that is tliat the more perfectly the water

is softened the greater is the necessity for giving

it a long period for subsidence, and it is the irony

of fate that at works where the most efficient soften-

ing is aimed at the proljability of deposition of

carlKHiate in the mains is greater than at places

where )iartial softening is the rule.

With regard to softening works where filtration i.-

relied on for tlie removal of the carbonate, the ques-

tion arises—Is such filtered water more or less liable

to form an after deposition of carbonate tlian the

clear water obtained from subsidence water ? In

the author's opinion the liability is certainly not

greater.

At what may be termed filtration works the hard

Waaler and the lime water are intimately mixed in

their proper ]iroportions at once: this favours the

formation of a very fine iirccipitate, a large portion

vi whicli remains suspended in tlie water during the

short time, usually about one hour, until the turbid
water reaches the filtering cloths, where the pre-
cipitate is arrested. The surfaces and pores of the
cloths soon become coated with the fine crystalline

precipitate, and in making its way through what is

practically a porous surface of carbonate of lime
crystals, the water tends to part with any excess
carbonate which it really holds in solution. This
action compensates for the shorter time taken in

the filtration process, and tlius places the clear pro-
ducts of the two systems nearly level with regard
to their liability to form deposits in mains and
pipes.

After all, it may be argued that at well-conducted
works not much trouble arises from deposition in
the mains, but the author desires to point out that
it may be practically iirevented by simple chemical
means. The addition of a very small amount of

acid to the treated water from either subsidence or
filtration works will entirely prevent the after-

separation of the carbonate, and carbonic acid is

probably the cheapest and easiest applied. In tliis

connection members may be reminded that in the
rapid soften.ing process of Arehbutt and Deeley.*
in order to prevent the after-separation of carbon-
ates from the treated water, the water leaving the
softening tanks is "carbonated" by the introduc-
tion of air cliar.sed with carbonic acid drawn from
the chimney of a coke stove. The author has
reasons for thinking that the application of such
" carbonating " at ordinary softening works w-ould
often be useful to engineers. The introduction of a
very small proportion of carbonic acid, even as little

as il'o part per 100,000, is sufficient to check, or stop,

the after-deposition of carbonate, and at places
where smokeless, or nearly smokeless fuel is burned
there is no reason why the ordinary flue gases, after

washing, &c., should not be utilised. At subsidence
works the possible output might be greatly increased,
for with slight "carbonating" the water could be
drawn off and jjumped to distribution, or reservoirs,

immediately after it had first cleared. In carrying
out any experiments it would be necessary to pro-

ceed with caut'on, because tlie introduction of too

much carbonic acid might lead to other troubles,

but the author believes that the complete control of

carbonating plant would not be difficult.

INTRODUCTION OP CARBONATE OF LIME INTO WAIEIl

:

HARDENING.

The amount of carbonate that a soft moorland
water is capable of taking into solution is strictly

limited, and is governed by the degree of acidity,

which can, of course, be determined by analysis.

Moorland waters always contain some free carbonic
acid, and often, in addition, other acid or acids.

If the free acid is simply carbonic acid, any pro-

portion less than 0'7 part per lOO.OtK) will only affect

the solution of lo parts of carbonate of lime, the

same proportion as pure water will take up. Witli

greater amounts of carbonic acid the proportion
capable of passing into solution is exactly that
which corresponds to the possible formation of bi-

carbonate ; thus a .soft water containing 1 part of

carbonic acid will dissolve 2"4 parts of carbonate of

lime. When the water contains, in addition, another
free acid, this will determine the solution of a cer-

tain amount of carbonate and liberate a corresi)ond-

ing quantity of carbonic acid, which can take up a

further proportion in the form of bicarbonate.
Xnowbig the amount of acidity in the water, the

chemist can tlierefore calculate the maximum pro-

liortion of carlumate which is possible of solution.

The carbonate is usually apidied to soft waters
iu the form of iiowdered chalk, or whitening, and if

the qtiestion of cost could lie neglected, theory sug-
gests that the material should be in the finest pos-

sible state of division. The fine particles expose a

great surface to the water, and have the advantage
of remaining in suspension for a long time. Tliis

is not altogether a matter of theory, for the author's
laboratory exiieriments with carbonate in various
states of division show the advantage of using very
fine particles.

The president was kind enough to furnish the
author with samples of untreated and treated waters
from the Wakefield Corporation works. Members
who visited the works this year will remember that
the water is treated with both carbonate of lime
and lime water in order to harden it slightly. Tlif

* Journal of the Society of Chemical Industry for 1891,
page 611.
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author treated the raw water with a considerable

excess of pure carbonate of lime for two days in a

closed vessel, and afterwards estimated the amount
which had passed into solution. The result was 3'4

parts of carbonate per 100,000, and this figure was
exactly the proportion which was indicated as pos-

sil)le from the analytical determinations of the
(iriginal acidity of the water. The antiior found
tliat combined carbonate and lime trcutment em-
ployed at the works had increased the hardness by
tlie equivalent of 2-5 parts per 100,000, and that Ihe
process had been so carefully adjusted that the pro-

duct contained neither free lime nor free carbonic
acid. The above notes show what can be done in

the way of hardening by carbonate of lime, and
indicate the limits of the process.

" EXCESS LIME " METHOD OF STERILISING WAIEH.

In the Eighth Research Report to the Metropolitan
"Water Board, Dr. Houston gave an account of ex-

lieriments demonstrating the sterilisation of raw
Thames water by treating it with lime considerably
in excess of that necessary to effect softening alone.

The treatment of soft waters was also dealt with,

and in the Ninth Report (April, 1913), this matter
is followed up and notes are given showing the iirae-

tical sterilisation of a " very soft, peaty river water
"

by small quantities of lime. Experiments are
quoted showing that purposely polluted water could
be brought to a reasonable standard of bacterio-

logical jjurity by the germicidal action of 2 parts, or

even 1 part, of lime per 100.000 of water, the former
l)roportion being effective in forty-eight hours and
the latter in 144 hours. With regard to the free

lime left in the water. Dr. Housten states that, if

tliought desirable, it could be removed by the addi-
tion of bicarbonate of soda. Dr. Houston recognises
that there would be cheaper methods of neutralis-
ing the excess lime " although none perhaps so

apparently free from any disadvantages."
The expense of the suggested treatment will be

better understood when it is explained that any
free lime left in solution will require to neutralise
it exactly three times its weight of bicarbonate of

soda, and as this substance costs about £6 a ton,
or roughly six times as much as lime, it follows
that the exfiense of neutralising will be 18 times the
cost of the free lime left in the water after sterili-

sation. However, neglecting the question of cost,

the method may be examined from the chemical
point of view. The reaction which takes place is—

C«(H0)2 + 2NanC0a " CaCOj + Na.jCO^ + 211.^0.

Hydrate
. Bicarbonate _ Carbonate

, Carbi-nale . ,p ,

of lime "^ of Boda ~ of lime of soda "^ " "'^"^

The solubility of the carbonate of lime formed has
an important practical bearing on the possibilities
of the process, and the matter is best illustrated by
.ijivinp the results of some experiments. Samples of
jiure water, free from carbonic acid, were treated re-

spectively with lime in the proportions of 1, 2 and 3
parts per 100,000, and were afterwards "neutralised"
with 3, 6 and 9 parts of bicarbonate of soda. In the
case of the experiment with 1 part of lime-(-3 parts
of bicarbonate of soda no precipation or separation
of carbonate of lime occurred, even after keeping the
samples three days; but in the other two cases the
precipitate formed slowly, and then settled down in
about twelve hours, leaving the water perfectly clear
and brilliant ; but these waters were left in the con-
dition of supersaturated solutions, from wliicli the
carbonate slowly crystallised out on the sides of the
containing vessels, and were thus in states favoui-able
for making deposits in mains. Further, it was found
that the waters which were originally treated with 2

and 3 parts of lime, and neutralised with bicarbonate
of soda, deposited, in the secondary separation, larger
amounts of carbonate than might have been expected,
after allowing for tlie known solubility in pure water.
The experimentswere repeated several times, butalways
with the same residts, and further tests estaljlished

the fact that carbonate of lime is really more insoluble
in water containing a little carbonate of soda than it

is in pure water. (Thus, in water containing 3 parts
uf carbonate of soda, carbonate of lime is only soluble
\o the extent of 0"27 part per 100,000, as against 1'5

parts per 100,000 in pure water.)

It is fairly evident that if the free lime to be neu-
tralised by bicarbonate of soda in the "excess lime"
process exceeded 1 part per 100,000, special pre-
cautions would have to be taken, otherwise considei'-

able deposits of carbonate of lime might readily occur
in the mains.

DISCUSSION OF MB. BURGESS'S PAPER.
The President (Mr. C. Cleniesha Smith) said they

were greatly indebted to the author for an exceed-
ingly interesting paper on a subject of considerable
importance to water engineers, more particularly to
those who had to deal either with the softening or
the hardening of water. It was perhaps unnecessary
for him to emphasise the advantage to the institute'
of having among them men who could look at the'
various problems with which tliey had to deal from
other points of view than that of tlie engineer—from
the point of view of the chemist—and the paper
was an example of the advantage they were likely tO'

obtain from a joint debate on subjects which other
people knew more about perliaps than they did as
engineers. In such debates they could render each
other service and increase the value of their services,
to the general public. The author had suggested
the addition of a very small amount of carbonic acid
to softened water to prevent deposition of carbonate-
of lime in the mains. Was there not a possibility of
rendering the water acid to such an extent that
action upon lead was set up.' He (the presidents
had a recollection of this having actually occurred..
tliough he was unable to give any particulars. Willi
rcl'crence to the application of carbonate of lime to-

soft waters, ^Mr. Burgess said that theory sugsfesfed
that the particles should be in the finest possible
state of division. His experience confirms that. He
had tried chalk ground to different degrees of fine-
ness, and had found that the finest grinding, though
most expensive, was the best for his purpose, but
he found deposited carbonate (obtained from Stocks
port waterworks, and being a waste product of the-
softening process) to be in a finer state of sub-
division than any of tlie ground chalks, and easier
of application. The author's experiments on the-
neutralisation of excess lime.by means of bicarbonate
of soda, and his remarks thermion had thrown light
on facts which had puzzled him (the president) for
some time. He had found that when water which
had been treated with carbonate of soda—1 to 2:
grains per gallon—was further treated with car-
bonate of lime or hydrate of lime, it was found im-
possible to increase the alkalinity of the water to
.-^uch a point as to obtain neutrality towards lead,
in fact, at times the action upon lead was increased.
It was assumed that one material neutralised the
effect of the other, and this view was confirmed by
the paper.

Dr. S. Wolff (Manchester) said he had listened
with great interest to the paper of Mr. Burgess, par-
ticularly to that part which dealt with the car-
bonating of water after softening. Having to deal
with the softening of waters nearly every day, he
liad had a good opportunity of studying "the effect
of carbonisation, and he had found that diflaculties
which he had encountered in the addition of carbonic--
acid to water could be minimised if proper iirecautions
were taken. There was a very sin-iple and effeeliive
test to prove whether au excess of carbonic acid
had been added—he referred to a chemical test by
means of phenolphthalein. They used phenolph-^
thalein as an indicator to show whether an excess olj"

carbonic acid had been added or not. After the
water had been softened phenoljjthalein gave it a
pink colour. As soon as sufficient carbonisation had
taken place no more pink colour could be obtained.
He considered that was one of the most efficient
tests to show whether enough carbonic acid hart
been added. An excess of carbonic acid was, in his
ojjinion, harmful, especially from the point of vie-w
of corrosion in iron pipes. He thought it would
be interesting if he were to give the results of some
investigations which he carried out some time ag<.
iin the hardness of rain water, a subject on which
he contributed a paper at a meeting of the Society
of Chemical Industry. They had many a time been
puzzled by the fact that after water had" been softened
and contained 3V to 4 degrees of temporary hardness,
it still formed a large amount of scale in hot pipes
and boilers. He tDr. Wolff) had had the opportunity
of n)aking some very interesting observations on that
point. After examining water which was evidently
sia-face and rain water from a reservoir, he had
found that the cause of the hardness of the reservoir
water was the rain water, due to the rain water
picking up from the atmosphere all kinds of sub-
stances. Those results had been confirmed in a

case where he had been called in to investigate
certain troubles which had arisen owing to the ex-
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cessive scale in boilers. The water used was very

=^oh. He at once inquired whether the people had

heen using rain water, and they told him that they

had added about half rain water before it entered

tlie boiler.-. He at once examined the ram water,

and found that it contained 12 degrees of hardness.

While that had nothing directly to do with Mr.

Riirgess'- paper, he thought it had an important

bearing on the matter. He might add thai on more

than nue occasion he had had the satisfaction of

getting tliose results confirmed. As soon as he in-

vestigated the matter, the people he was called in

liy cut oft" all supplies of rain water, and no more

trouble had arisen. He found temporary hardness,

permanent hardness, and magnesia hardness in the

lain water. He would be only too pleased if the

institute would allow him to add a copy of his paper

to the library, and he was sure that on future occa-

sions when water engineers were trovibled with

difficulties in connection with hardness which they

could nor understand it would throw some light on

the question.

Mr. F. W. HoDsox (J..oughborough) said the ques-

tion dealt with by the 'author was a most interesting

one to water engineers, and it was one on wliich

tliere still remains an enormous amount of work of

the nature which Mr. Burgess had put forward to

be done. He (.Mr. Hodson) did not know much

about the hardening of water, but he could claim to

have considerable experience in the softening and

.•arbonatim; of water, and he was very glad to think

tliat Mr. Burgess thought it a most easy thing to

do. He was afraid, however, that when he tried 19

put liis exi)eriments into actual practice the author

would not feel quite so satisfied. The paper, in the

first instance, related to the question of the time

taken. The experiments which he had made largely

<lealt merelv with tlie question of the carbonate of

lime alone in water, and he (the speaker) did not

think he had t?ivei! sufficient prominence to the main

fact—and that was the presence of carbonate of mag-

nesia along with the carbonate of lime—which made

all the difference to the que.stion. Mr. Burgess sug-

gested that they got water bright in from six or

seven to fourteen liours, but he did not go on to

say that there were other waters which might take

up to four days, and that, in liis opinion, did not

depend, as the author suggested, upon the way m
which the lime water and the hard water happened

to mix. but it depended entirely on the other con-

stituents of the water, together with the carbonate

of lime. In one case, particularly with the extreme

airitation one got with the Archbutt-Deeley process,

oiie minute's agitation with one water would aggre-

gate the crystals of carbonate of lime into such

large ones, that immediately the agitation was shut

off the precipitate was in such a form that it looked

almost like bricks at the bottom of the tank. 'With

another water, with the same mixing, and with a

longer agitation they got a water in which it took

quite a long time—two or three hours—before it wiis

decent for decanting off. In another case, with a

little through variation in the water, and sometliing

very sniall (he really did not know what the differ-

ence was), they coulrl not get it to go down into the

tanks under fifteen hours. Of course, the origin of

the idea of t!ie Arclibutt-Deeley process was to do

away with the filters and to agitate the old deposit

at the bottom of the tank, and the falling of the

old precipitant formed a nucleus for the new pre-

cipitant to attach itself to, and the water cleared

more rapidly than it would by simple subsidence.

There was no doubt it made an immense difference

10 the numlier of hours which were required for that

subsidence, but even with that assistance one got

variattions, due to the difference of contents in the

water which was being operated upon. A new thing

to him in the paper was the superhydrate solution

of carbonate of lime. He always looked at it from the

point of view that the bulk of the action took place

rapidly, but it was on a curve, and went on slower

and slower, and they could not wait long enough in

llie ordinary way in the waterworks; they could not

keep the water sufiiciciitly long as to get tu the last

lagc i>f the curve when no more was going to fall

lAown. Tlie table given dealt wholly with water
which had been softened with a proper proportion of

lime water, and he was sorry to say it had not been
taken on variations on each side of the proper propor-

tion because in practical working one always did get

a little variation.

Mr. Burgess said that matter was dealt with on
the next page.

Mr. HoDsox said lie thought these were not on the

excess side.

Mr. BuHOESs: Xo.
Mr. HoDsoN said the excess side was very important

where they had magnesium in the water. One investi-

gator drew a series of samples at twenty-four hours'
interval witii quantities of lime in the presence of

magnesiuMi bicarbonate, .starting with 3 per cent of

lime and going on to the proper quantity, and he
found 3 per cent in excess. He .showed the interesting

fact that one got better results by liaving nearer the
quantity than when one was in the direction of excess
or deficiency. The point of the table in the paper was,
as the author pointed out. that there was left, after

ten hours' subsidence and running on to seventy-three
hours of further precipitiilion, the 1"2 parts per HJO.'JOO.

That was a very small figure in print, but when on-e

had to deal with the excess quantity which was going
to come out of the precipitant he found that the one
point odd came to a question of 3 in. in the reservoir

at the end of twelve months. One reason for wiiicli

he would have liked to have seen the results of subsi-

dence where excess of lime had been added woidd
have been to know wliether there was any benetici.d

effect of putting in an excess of lime with the idea

of more quickly getting out the carbonic acid. He
knew, of course, that if the water contained magne-
sia, then the question of putting in excess could

not be taken in hand, because it left the lime iu a

peculiar celluloid sort of condition which took a

large number of days to settle out. ^Er. Burgess ex-

pressed the oi>iiiion that simple subsidence and filtra-

tion through cloth came to pretty much the same
thing in the end, and, jmtting it roughly, in otlier

words, neither system was quite satisfactory, for lie

believed tliat more or less trouble had occurred iu the

mains of reserv(!irs where a softening process was in

u.se. It might be so small in the early years that one
did not notice it, but it might be gradually increasing

and clioking of the mains with a hard scale, and thus

become a matter of very great importance in connec-

tion with pimiping mains. He was glad to confinu
the point the author made about agitation. There
was no doubt that the agitation effected by the pump
immediately after softening had an effect on the water.

so that one got the thickest deposit on the mains im-

mediately opposite the pumps, and to a less extent

as the main got further on up to the reservoir. One
knew that carbonating was a great advantage, and he

was sorry it '.\as not a perfect cure. It had ihe effect

of taking up and redissolving and stopping furtlier

action to a trreat extent ; but when it redissolved it

increased the hardness of the water again. He had
sonie figures of an analysis taken last week in which
(he total liardness of tlie water in parts per 1(X),000

was 3096. Of this 18'96 was temporary, and it was
reduced in the reservoir to 211. The 3096 raw water
was softened in the tank to 118. It was carbonated,

and was then 1391, an increase of 2-11 parts per

100,001.1, as the effect of the carbonating. By the time

it had been agitated by the pump and sent to the

reservoir it had become 12 31—a reduction of '6. But
6 part per 100,000, when it came in year after year

in millions of gallons of water; became an apprecia'ole

quantity. He might say that the alkalinity of the

raw water was 22; softening brought it down to 2"7,

and carbonating brought it down to nothing. There
were, as the author pointed out, the possibility of other

troubles by the use of carbonic acid, and one was that

one found, after it had been init into the water, even
after the lapse of a number of hours in tlie tank,

before it went to the pmiips. it had a tendency to come
out of the water again owing to the reduction of the

pressure on the suction side. In that condition it

liad a very detrimental effect on tlie valves of the

jiumps. wliere it was going through with a high velo-

city. The particular plant he had been talking about

liad a rate of subsidence of 21 to 3i hours before

carbonation. It was 2i hours as a minimum after

carbonation, but on the average it was 8J hours before

it got away from the works. Then it had 3'J liours in

the reservoir, or a total of 383 hours of softening plus

car'iouation. and still one was not at the end of further

trouble with regard to the after deposit on the mains.

He had been considering the best means of gettiac

over this, and hoped, at some futme time, to be able

to say something of interest.

Mr. C. H. EoBEKis (Aberdeen) agreed with the

previous speaker wth regard to the sedimentation of

lime in suspension in the water. The author had

given a reason for the variation iu time in which
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tiie water constantly took to clear itself. Mr. Hod-

son had referred to other constituents in the water

affecting the question, and he believed it had been

I'ound b\- experiment that waters which gave Uonble

in regard to the difficulty of the Hme going down, il

[ireviou.- filtration was resorted to the difhculty dis-

appeared. That had been the experience of Mr.

Clark, and the chemist of the Massachusetts State

Bnard of Health, and had al.<o been referred to by

Dr. Hou.ston. As a Ijody of water engineers they

were jrreatly indebted to the author for Ininging the

lesult-s of that experiment before them. They were

exceedingly interesting, and provocative of much
thought and consideration. The author advocated

tlie addition of carbonisers to wafer treated with

lime to bring about carbonatiou in the tanks rather

than in the main.s. It was common knowledge, ami

lie had seen two works where carbonic acid gas

was V)eiiig added to water continuously for tiic

periods advocated l>y Mr. Burgess. He had .«een it

;il Swadlincote and at St. Helens. He und.M-

siood al.so tliat it was added at Stockport and at

a waterworks in Cornwall with very satisfactory re-

sults. He w-as told at St. Helens that since the car-

honic acid gas w^as added they had had no trouble

with excessive carbonation in the mains, and no

trouble with regard to an excess of carl)oni.- acid f;ai

acting on tlie pipes. At Southampton and other

jilaces where carl)onic gas was not added there was

some carbonation in the mains. It had to be re-

membered tluit, by adding carbonic gas, in the

softening plant particularly, part of the advantage

of softening was los' tecau.'^e tl<.e hardening was
increased again. It would also be remembered that

carbonic acid gas was an acid. Tliey used it for ex-

lierimenling purposes a yood deal in Germany, and
liad had a good deal of difficulty with their pipes,

due to the action of the gas on them. He under-

stood they had had tro\il>le. not only with cast-iron

pipes, but. al.-io in concrete reservoirs, due to the

action of carbonic acid gas. ilessrs. blather &
Plait, who had made .several plants on the Arcliilmtt-

IJeeley process, had l)een accustomed where there

was to be carbonic acid gas in a jiipe to make tb.e

]iipe of copper .so as to olwiate the action of the

acid. Dr. Houston's reports had recently centred a

considerable amount of interest around lime and its

n.-ic in connection with water supplies. At the same
time, as the author had evidently Ijeen makintr his

experiments on the solubility of carbonate of lime,

two well-known chemists in America had also been
experimenting on the excess lime process after

reading Dr. Houston's rather epoch-making eighth

report. They rather joined issue witli Dr. Houston
regarding tlie cause for the sterility of the water
found iiy treating it with lime. Their experiments
were designed to show that the bacteriolog'cal effect;

of adding lime to w-ater was due to the removal of

larbonic gas. and they went on to contend that car-

bonic acid gas was necessary for the supply of Ijac-

terial life, and that if it was al)sent bacteria could

not live. If they cotild jirove that point it would be

a very interesting contribution to the question. In
Aberdeen they had trie<l the excess of lime process

on a practical scale. It consisted in treating the

whole water supply of nearly 8,00(),0fK) gallons a day
with an excess of h'me. and they found very satis-

factory result.s. It was true that they did not
attempt to carbonate the excess lime there v.-itli bi-

carbonate of soda, as advocated by Dr. Hou.-ton, dr

with carbonic acid gas, but they found that in the

jirogress of the water through the aqueduct and the

reservoirs the excess lime tended to become car-

bonated by contact with the atmosphere. It was, lie

thought, beyond doubt that if the water was sub-

jected to contact with the air after being treated

with excess lime, that the very minut-e quantity of

carbonic acid gas in the air would have the effect of

carbonating the .^mall amount of free lime which
might be in the water. The author had referred to

the question of adding carlxmio acid gas, and went
on to say that he believed complete control would
not be difficult. Of course, in the excess lime pro-

cess the nro'ilem of adding such a reasrent as car-

bonic acid gas was to precipitate the free lime. 11

might not be desirable to go any further than that.

If more gas was added it had the effect of taking

back into solution the precipitate carbonate. The
lime process seemed to be raising a considerable

amount of interest in North Britain, where the

wafers were t;enerally soft. There was a small town
near Edinburgh where they were considering very

seriously the question of adopting Dr. Houston';

excess lime process to purify their water. It might

not be generally known that there was an excess lime

plant which had lieen at work for some years in

Ghent, Belgium, which ho saw some time ago. There

they purified a very impure water by adding excess

lime, wliich they precipitated by adding carbonic

acid gas obtained from the lime kilns.

ilr. H. Preston (Grantham; referred to the

author's statement that carbonate of lime was really

more insoluble in water containing a little carbouati-

of soda than il was in inire water. He had often

thought that if they traversed the water percolatint;

into the limestone of Lincolnshii'e, as it passed from
west to ea.--t it took up a little .soda from the rocks.

an<l that was precipitated into carbonate oi lime.

Tlie hardness increa.sed across the comity as the

quantity of soda increased. Would there be a

natural precipitation of the carbonate of lime as the

water travelled along the rocks ?

Mr. Bleoess said that the president's question
about the troubles likely to be due to carbonic acid
had heMi hinted at by .several speakers who joined
in the discussion. He himself was particularly re-

ferring to the possibility of getting too much carbonic
acid ill, and thereby getting .aonie action upon iron

;

liut he had no doubt when the method of using car-

bonic acid was regulated any chance of that would
be reduced to a minimum. He did not quite follow

what the president said about the fine state of the
carbonate he used at his works, but he understood the
precipitate from the softening works was found to

be finer than the crusiied chalk.
The President: Yes; we found the precipitate car-

bonate was much finer than the ground chalk.

Mr. Burgess said he thought at first that the presi-

dent was going to tell them something he should not
have expected. At any rate, the ordinary whiting
they added was very much finer than the precipitate

car'ionate they got from the softening works. If any-
one had ever been to works where they prepared the
clialk which got into the market as whiting, they
would realise that there were many grades of that

stuff, the finer stuff taking the longest time to prepare
and being the most expensive. With regard to w-hat

Dr. Woolf had said, lie might point out that the u.se

of phenolphthalien told them when they liad enough
carbonic acid in, but it did not tell them when they
had too much. They wanted other chemical tests

to watch that part oi" the business. He liad read
Dr. Woolf's paper with regard to rain water, and had
been much puzzled with it. At any rate in the South
of England, if rain water was collected in " j^roper

receptacles it contained very little in the way of any-
thing likely to cause hardness; but as an analyst he
had come across some extraordinary samples of stuff

which had been sent to him as rain water. Sometimes
this was due to otlier liquids getting into the tanks
wliere tiiey were underground, and in some cases the

water had taken up hardness from the cement in the

tanks. Mr. Hod.son said he was not very hopeful

about U3 part per 100,0011 checking the after decom-
position of carbonate. What he meant to say was that

3 of a part of carbonic acid effectively got into the

water would do so. He knew they had to use a great

deal more, but lie w'as pointing out the great difference

between what he was advocating and the Archbutt-
Deeley process. In the latter process the object iu

adding the carbonic acid gas was not only to prevent
the future decomposition of carbonate through the

treated water, but also to dissolve the suspended car-

bonate still left in it. Mr. Hodson had himself given

a figure in which he told tliem tliat the hardness in

the water before the carbonate treatment was 11'8.

and afterwards 13'9, whicli meant that he had got 2

parts of carbonate of lime suspended in his water to

dissolve out. He was suggesting that this carbonising

process should lie used at works wiiere the water ivas

iiiade absolutely clear, and then the proportion of car-

bonate of lime wanted was at the minimum. He knew
tliat he would come in for criticism for not mention-
ing magnes.a, but he purposely left it out, for he
v.anted to keep to one issue. Everyone knew that in

a considerable number of waters in the South of

England magnesia did not enter into eonsiderat.on at

all. Mr. Roberts had referred to the neutralisation

of the free lime of the excess lime treatment by air,

but the only information he had on that subject was
taken from "the paper by Dr. Watt, where some figures

were given as to the amount of carbonating whicli

took place from the atmosphere in the passage of the

water from the works to the city, and from those

figures he did not think they could rely upon the

atmosphere for supplying carbonic acid. Mr. Preston's
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question was a diflScult one to answer without a good
deal of talk, and it was too long a business to attempt
to go into in i-pplying on the discussion.

(To he crinliniicd.)

THE DESIRABILITY OF FULLER RECOGNITION

OF SEWAGE WORKS MANAGERS.
"=

By .loHN CtrsiANCE.

There may be many of the members of the .Vssocia-

tion of Managers of Sewage Disposal Works ready

to support the opinion that the time is ripe—even if

it is not now too lat-e—for the council of the asso-

ciation to make some definite and energetic move
towards obtaining a fuller recognition of the great

national work in which we are employed. It is

hoped that this will not be regarded as a protest

against delay, but rather as a strong desire to urge

that efforts be made in the near future with a view

to securing, if not for us, at ledst for those who are

to follow us, some lasting and tangible benefits.

The suggestions which I have to submit may Ije

considered under three heads—namely :
—

(1) The possible effect on local authorities of the

final report of the Eoyal Commission on Sewage
Disposal.

(2) The possible effect on managers of the final

report of the Royal Commission on Sewage Disposal.

(3) \ possible means of protecting and raising the

status of the manager, and, at the same time, assist-

ing the local authority.

Firstly: The Royal Commission are bringing for-

ward recommendations which are likely, if adopted,

to increase very considerably the financial burden
thrown upon local authorities in meeting the re-

quirements in the direction of a higher standard of

purification of sewage.

Secondly: ^Managers, in endeavouring to carry out

the Government's requirements, and thereby safe-

guarding the interests of the local authority employ-
ing them, may prejudice, or eveu jeopardise, their

positions.

Third: Managers of sewage disposal works are

engaged in a work which is nothing more nor less

than a great movement to assist in the protection cf

the nation's health, and, in order to permit of a

manager carrying out liis duties with the freest pos-
sible hand, his appointment and di.wharge should
at least be subject to the approval of the Local
Government Board, in a similar manner to medical
officers of health and in.spectors of nuisances—whose
duties somewhat resemble in many respect the duties
of a manager. Further, if the suggested centralised
committees are formed, I submit that managers of

sewage purification works should be represented
upon them.
On the other hand, the Local Government Board

might be induced to grant certificates (as in the
caso of the recently formed Road Board) towards the
cost of carrying out the works necessary to comply
with the commission's requirements, which would
obviously fall upon some authorities much heavier
than upon others ; or, the board might contribute
towards (if not pay in full) the manager's salary, as
in the case of other officers previously mentioned.

It recommendations of this sort, supported by the
Royal Commission on Sewage Disposal, were placed
before the Government and adopted, the status of
the manager would be considerably raised and
Government protection afforded, perhaps with
security of tenure ; wliile the local authority would
he benefited by whatever contribution towards their
expenses could be obtained.
Discussion may disclose the best method of deal-

ing with this matter; the author's recommendation
is that this meeting empowers our council to forward
to the Royal Commission a properly framed resolu-
tion setting out the foregoing, or similar suggestions,
urgently requesting the commissioners" support and
its embodiment in their final report.
Pressure is being brought to bear upon the bodies

representing other municipal officers, and articles
are continually appearing in at least one professional
journal urging the necessity for the various associa-
tions representing other ofiicials to endeavour to
obtain similar—and in some cases farther-reaching—
privileges than those indicated in the foregoing

• Eitracta from i aper read at the recent nnnal meeting of the
Association of Managers of Sewage Diaposal 'Worka.

suggestions, yet up to the prasent, beyond the efforts

of the National As.soeiation of Local Government
Officers, I am aware of little or nothing having been
put forward in our behalf. Other efforts would
surely strengthen the hands of the National Asso-
ciation in pushing it.s Bill, rather than hinder.

It is respectfully .submittM that if this step is

being taken by .surveyors, sanitary inspectors and
others, surely it is time that this association made
some move to obtain, for those of us whose lot it is

to acttially deal with the filth, the recognition anrl

protection at present extended to medical officers of

health and sanitary inspectors.

Mr. .1. Terry (Canterbury), in proposing a vote of

thanks to Mr. Custance at the meeting of the Asso-
ciation of Managers of Sewage Disposal Works at
which the foresoing paper was read, said his view was
that the appointment of sewage works manager should
be a separate and distinct one, and outside the con-
trol of any other official. They were not infrequently
qualified to impart advice that might be the salvation
of an undertaking, but until tliey were free and un-
fettered that assistance could not be forthcoming. It

was a question they would do well to push forward

—

not in a spirit of antagonism to the engineer, but with
the single desire to give the benefit of their practical
experience.
The vote of thanks was carried, and Mr. Custance

briefly replied. He pointed out that he had not
advocated that they should have sole control, but
recosnition by the Local Government Board. Th<^

otliCr might come about later on.

CHRISTMAS HOLiDAYS.
The offices of "The Surveyor" will be closed until

Monday next, December 29th.

INSTITUTION DF MUNICIPAL AND COUNTY

ENGINEERS.

President—Mr. J. W. Cockrill, m.inst.c.e., a. r. i.e. a.

Borough Surveyor, Great Yarmouth.

NORTH-WESTERN DISTRICT.

A meeting of the in.stitution is to be held in the
Xorth-Western District at Manchester on February
20th and 21st.

Thomas Cole,
92 Victoria-street, S.W. Sfirelary.

INSTITUTE OF SANITARY ENGINEERS.

The president-elect, Mr. John D. Watson.
M.TKST.c.E., chief engineer to the Birmingham, Tame
and Rea District Drainage Board, will deliver his

inaugural address to the members on Wednesday,
January 7th.

APPOINTMENTS VACANT.
Official and similaf. ADTERrisBMB.\"TS receited up to 4.30 p.m.

ON" IHUKSDAIS WILL BE INSERTED IN THE FOLLOWING DAY'S ISSUE,
hut those responsi'blc for t\cir despatch are TPCommended
to arrange that theu shall reach The Surveyor office "by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in eases of emergency
only, he telephoned (City 2fo. lOiS) subject to later con-
firmation hg letter.

INSPECTOR OF NUISANCES.—December 27th.—
Newoastle-on-Tyne Port Sanitary Authority. £180

—

£200 per annum.—Mr. R. Sheriton Holmes, clerk.

ASSISTANT SURVEYOR. — December 27th.—
Rathniines Urban District Council. £150 per annum.
—?Ir. F. P. Fawcett, clerk, Town Hall.

BOROUGH SURVEYOR AND INSPECTOR.—
December 29th.—Marlborough Town Council. £175

—

£200 per annum.—^Ir. E. LleweUyii Gwillim, town
clerk.

CLERK OF WORKS.—December 29th.—Neath
Town Council. £2 10s. per week.—Mr. E. C. Curtis,

town clerk.

CLERK OF WORKS.—December 30th.—Com-
mittee of Visitors, Glamorgan County Asylum. £3
per week.—Mr. W. E. R. Allen, clerk, County Hall,

Cardiff.

JUNIOR ASSISTANT.—January 7th.—Borough
surveyor's office, Corporation of Smethwick. £65 per

annum.—Mr. A. Hosken, borough surveyor.
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STREETS AND SANITARY SUPERINTENDENT.
—lanuary 7th.—Covporation of Scarborough. £150

—

!;200 per annum.—Mr. Harry W. Smith, borough
inginpfr.

ASSISTANT.—January 10th.—Water engineer and
surveyor's department, Bilston Urban District Council.

.€100—£120.—Mr. Joseph L. Arlidge, clerk.

ASSISTANT ENGINEERS.—April 1st.—Indian

Public Works and State Railways Departments.

—

Secretary, Public Works Department, India Office,

London, S.W.

JUNIOR CLEPiK.—Surveyor's office, Staines Rural
District Council.—Mr. Geo. W. :Mniiniiig, surveyor's

office, London-road, Ashford.

MUNICIPAL CGMPETITIONS OPEN.

Official and similar advertisbmenis keceived up to 4.30 p.m.

os thdr3davs will !ie inserted in the following days issue.

Ijut those responsi'bie !or their despatch are recommended
10 arrange, that they shall reach The SimvEYOR ojjice hy noon
on WEDNESDAYS to ensuTB their inclusion in the u'ecldy list ol
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. lOiS) subject to later con-
hrmation by letter.

COVENTRY.—February 1st.—Sketch plans for a

technical institute, for the corporation.—Education
t)ffioes, 44 Baylev-lane.

BELFAST.—March 20th.—Designs for an art

gallery and museum, for the corporation.—Mr. R.
Meyer, town clerk.

LONDON. — May 4th. — Designs from British

architects for tlie architectural treatment of the new
St. Paul's Bridge, for the City Corporation.

Premiums, £300, £200, and £100.—Town Clerk,

(Jnildhall, E.C.

NEWPORT PAONELL.^(No date.)—Plans and .speci-

fications for working-class cottages, for the rural

district council. Award of ten guineas.—Mr. C. W.
Powell, clerk.

DURHAM.—(No date.)—Plans for a residential

school for defective children, for the county council.

—

Education Committee, Shire Hall, Durham.

BATH.—(No date.)—Designs for a secondary school,

for the corporation.—Mr. F. D. Wardle, town clerk.

BRIGHTON.—(No date).—Designs for a clock tower
in Queen's Park, at a cost, including the clock, not
exceeding £1,000, for tlio corporation.—Mr. H. Talbot,
town clerk.

MUNICIPAL CONTRACTS OPEN.
Official and similar .advertisements received up to 4.30 p.m.

on thursdays will be inserted in the following day's issue,
but those responsible for their despatch are recommended
to arrange that they shall reach The Surveyor office by noon
on WEDNESDAYS to ensure their inclusion in the weekly list of
summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. lOiC) subject to later con-
firmation b]/ letter.

Buildings.

HIGHWORTH.—December 2rth.—For the erection
of four cottages, for the rural district council.^Mr.
J. P. Kirby, clerk, 100 Victoria-road, Swindon.

DARTFORD.—December 29th.—For the erection of

cemetery chapels and lodge, for the urban district

council.—The Surveyor.

NORWICH.—December 29th.—For the erection of

a workshop, for the Electricity Committee.—City
Electrical Engineer.

CANTERBURY.—December 30tli.—For the erection
of medical officer's and attendants' quarters at

asylum, for the Committee of Visitors.—Messrs.
Jennings & Gray, architects, Canterbury.

EAST RIDING.—December 30th.—For the erection
of clei^ and stewaid's house, six cottages, and other
buildings at the Beverley asylum, for the county
council.—Mr. H. T. Tate, County Hall, Beverley.

SWANSEA.—December .30th.—For the construction
of a bridge, for the rural di>iiict council.—Mr. G.
Powell Thomas, higliway surveyor. Station-road,
Foi'estfach.

BEDWELLTY.—December 31st.-^For the construc-
tion of an underground convenience, for the urban
district council.—Mr. D. H. Price, surveyor.

DAWXISH.—January 1st.—For alterations and lay-

ing out of council offices, stores, and fire station, for

the urban district council.—Mr. S. F. C. Churchward,
surveyor.

EAST SUSSEX.—January 1st.—For repairs and
alterations to Monk Bretton bridge. Rye, and the
reconstruction in ferro-conorete of the bridge decking,
for the county council.—Mr. E. J. Wood, county
surveyor.

MARGATE.—January 2nd.—For the erection of
iron and steel work at the Westbrook pavilion, and
enclosing and glazing, for the corporation.—Mr. E. A.
Borg, borough engineer.

ALSAGER.—January 2nd.—For the erection of
water pumping station, two cottages, and covei-ed

concrete reservoir, for the urban district council.

—

Jlr. F. W. Stocks, engineei'. Town Hall Chambers,
Middlewicli.

TEDDINGTON.—January 3rd.—For erecting build-
ings, chimney shaft, sewers, manholes, connections,
and roadways in connection with sewage disposal and
refuse destructor works, for the urban district

council.—Mr. Marshall Hainsworth, suiveyor.

WANTAGE.—.January .5th.—For the construction
of workmen's dwellings, extension of pipe sewer, con-
struction of house and surface-water drains, sinking
well, and the erection of wire fencing and gates, for
the rural district council.—Mr. J. W. Harris, engineer
and surveyor.

SAWBRIDGEWORTH.—January uth.—For the
erection of council chambers and offices, for the urban
district council.—Mr. W. Morris, clerk.

SOUTHPORT.—January .5th.—For the construc-
tion of a sea-bathing lake, for the corporation.-

—

Borough Surveyor.

EAST RIDING.—January Gth.—For alterations
and additions to a school, for the county council.

—

Building Surveyor, County Hall, Beverley.

WEST RIDING.—January 7th.—For the erection
of a sanatorium, for the Public Health and Housing
Committee.—Mr. Francis Alvey Darwin, clerk, County
Hall, Wakefield.

STAFFS.—January 7th.—For the erection of two
.schools, for the Education Committee.—Mr. G.
Balfour, director of Education, County Education
Offices, Stafford.

CROMPTON.—January 10th.—Schemes and tenders
for refuse destructor and steam disinfector, for the
urban district council.—Mr. F. F. Gartside, clerk and
surveyor, Town Hall, Shaw, near Oldham.

BOURNEMOUTPL—January 14th.—For the erec-

tion of conveniences and shelters, for the corporation.
—Mr. F. W. Lacey, borough engineer and surveyor.

WARRINGTON.—January 16th.—For the erection
of a school, for the corjioration.—Mr. I. Moore
JIurray, Education Office.

SWANSEA.—.Januaiy 26th.—For the construction
of masonry and concrete approaches, piers, for a bow-
string truss steel girder footbridge, and also for the
supply and erection of the bridge, for the corpora-
tion.—Ml-. H. Howaid Humphreys, 28 Victoria-

street, Westminster, S.W.

Iron anti Steei.

EPSOM.—December 29th.—For the sale of 250
second-hand, cast-iron spigot and socket 7-in. pipes,

in good condition, lying at the Ewell depot.—Mr. T. E.

Ware, surveyor.

DUBLIN.—December 31st.—For the supply of

street lamp pillars and brackets, for the corporation.

—Mr. Henry F. Cotton, superintendent of lighting,

Tara-street, Dublin.

TULAM.—.January .jth.—For the supply and fixing

of iron railing, for the urban district council.—Mr.
K. H. Winterbottom, surveyor.

LEICESTER.—January 7th.—For the purchase of

second-hand oast-iron spigot and socket pijjes, in good
condition, for the corporation.—Mr. G. T. Edwards,
engineer and manager. Waterworks.

WARRINGTON.—January 7th.—For the supply
of weldless steel pipes for feeding boilers, for the
corporation.—Mr. F. V. L. Mathias, borough electrical

and tramways manager.

DARLINGTON.—January 7th.—For the erection of

a steel coal-store roof, railway gantries, and inspection
chambers at the gasworks, for the corpoi-ation.—Mr.
F. P. Tari'att, engineer. Gasworks.

WARSAW.—February 16th.—For the supply of two
vertical compound engines, with plunger, piston, or
differential pumps, or of two turbines, with centrifugal

or turbo-pumps, for the Municipality.—Sir William
H. Lindley, 29 Blittersdorpherplatz, Frankfoi-t-on-

Maine.
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Roads.
SOMEESET.— December i^7th. — For surface tar-

ring on main county roads during the year 1914,

for the county council.—i\Ir. H. T. Chapman, county

-nvveyor, Wells.

AVHITLEY AND MONKSEATON.—December 29tli.

—For making up carriageway and footways, for the

urban district council.

—

My. A. J. Rousell, survej-or.

WEYMOUTH.—December 30th.—For the supply of

broken granite, for the corporation.—^Ir. K. J. S.

FTarris, borough engineer and surveyor.

BRO:\ILEY.—December 30th.—For making good
certain roads, for the corporation.—Borough Engineer.

S\VANSEA.—December 30th.—For the supply of

material, and reforming, ballasting, and metalling,

for the rural district council.—iMr. (i. P. Thoma-;,

surveyor, Station-ro.id, Fforestfach.

nrR:\IIKGHA^r.—December 31sl.—For the maiu-
liuance and repair of asphalt pavements, for the cor-

poration.—Mr. Henry E. Stilgoe, city engineer and
Muveyor.

HARWICH.— December 31st.—For steam rolling in

(liL- borough, and the sup]ily of broken granite, for the

corporation.—JFr. F. H. French, borough surveyor.

HAILSHAM.—January 3rd.—For the supply of

granite, stone, flints, be<ach, and cartage, for the

rural district council.

—

Mr. E. Catt, clerk.

SOUTH STONEHA]M.—January 3rd.—For the

supply of British macadam, for the rural district

council.—Mr. F. Heather, surveyor, Cheevin Side,

(_)ld Portswood, Southampton.

ULVERSTON. — January 3rd. — For highway
imjirovement work, for the rural district council.—The
Engineer, Virginia House, 24 Queen-street, Ulverston.

NORTH RIDINC:.—January 3rd.—For the supply

(if broken and unbroken stone, and steam rolling and
scarifying, for the county council.—3Ir. W. G.

Bryning. count.v surveyor, Northallerton.

PONTYPRIDD.-January oth.—For work of road
iinprovcmcnl, for the urban district council.—Mr.
"\V. E. Lowe, engineer and surveyor.

HIPPERHOLME.—January .5th.—For the supply
<if macadam from April 1st to December 31, 1914, for

the urban district council. — ^Mr. G. Wharton
Thompson, engineer and surveyor.

BRENTWOOD. — January .5th. — For work of

making up and drainage, for the urban district

council.—J\Ir. A. T. G. Woods, New-road, Brentwood.

IRL.^jM.—January .5th.—For the supply of road

materials, for the urban district council.—JMr. R. H.
AVinterbottom, surveyor.

EASTHAJIPSTEAD. — January 6th. — For the

supply of broken and unbroken granite, slag, lime-

stone, and flints, for the rural district council.—Mr.
J. R. Treadwell, surveyor of highways.

TWICKENHAM. — January 7th. —For forming,

levelling, paving, nretalling, kerbing, channelling,

and making good portions of a street, for the urban
district council.—ilr. Fred W. Pearce, surveyor.

ESSEXs—January 6th.—For supplying and laying

about 700 lin.^ yds." of 12-in. and 8-in. granite kerb,

and 12-in. and 6-in. channel, for the county council.

—

Mr. Percy J. Sheldon, county surveyor, Chelmsford.

TUNBRIDGE VrELLS.—January Sth.—For the

supply of 3,000 tons of broken granite, 300 tons of

granite sittings, and 1,200 tons of granite chippings

for road tarring, for the corporation.—^Ir. W. H.
Maxwell, borough engineer.

DORSET. —January 9tli. — For the supply of

broken granite, basalt, quartzite, slag, and tarred

macadam, for the county council.—Mr. W. T.

Fletcher, county surveyor, Dorchester.

DORSET.—January 9th.—For surface tarring on

main roads, for the county council.—Mr. W. T.

Fletcher, county surveyor, Dorchester.

TRING.—January 12th.—For the supply of 12,000

gallons of refined coal tar, for the urban district

council.—ilr. S. S. Gettings, surveyor.

BRIXHAM.—January 13th.—For relaying foot-

patlis, for the urban district council.—The Surveyor.

WANDSWORTH.—January 19th.—For road repairs

in certain roads, for the borough council.—?Ir. P.

Dodd, borough engineer.

Sanitary.
WEMBLEY.—December Sutli.-For constructing G

miles of pipe sewers and manholes, for tlie urban dis-

trict council.—Mr. C. R. W. Chapman, surveyor.

MUTFORD AND LOTHINGLAND. — December
31st.—For removal of house refuse, and emptying
cesspools, for the rural district council.—Mr. W. B,
Fonvard. clerk, 14S London-road North, Lowestoft.

i:A.\ISBOTJ()JI.—December .'il=t.—For the supply
.i:id erection of revel vins sprinklers on the pereolu-
iin_' filter? at sewage works, for the urban distrin
.• iiincil.—Messrs. James Digule iSc Sm, 14 Victoria-
-Ireoi. Westminster, S.W.

MATLOCK.—January 3rd.—For the sujiply and
c roction of revolving sprinklers on the percoiatinf;
fillers at sewage disposal works, for the urban district

c luneil.—Messrs. James Diegle & Son, 14 Victoria-
street. Westminster.

TEDDIXGTOX. -January ,3id.--For the c.nstru,-
tion of sowers, manholes, chimney shaft and othej-

w.rks. for the urban district council. -Al r. ^I. Hain--
wMith, surveyor.

STRETFORD.—January 3rd.—For the construction

of a storm sewer and channel nearly a mile long, for

the urban district council. — Mr. Ernest Worrall,
surveyor.

PONTYPRIDD.—January -Jth.-For tlie ccmstruc-

tion of stoneware and steel tube sewer and manholes,
for the urban district councO.—Mr. W. E. Lowe,
eiigiiu^er and surveyor.

RUNCORN.—January 5th.—For the removal of

nightsoil, for the rural district council.—Mr. G. F.

AKhton, clerk.

WEST BROMWICH. — January oth. —For the

removal of nightsoil and emptying cesspools, for the

corporation.—Inspector of Nuisances, Sanitary Offices.

SOUTHPORT.—January 6th.—For the construction

of stoneware pipe intercejiting sewers, surface-water

drains, destructor buildings, and other works apper-

taining thereto, for the corporation.—Mr. G. Midgley
Taylor, engineer, Caxton House, Westminster, S.W.

W.VLTHAMS row.—January 22nd.—For drainage

^ind oilier works, for the parochial charities.—Mr. W.
Floiigliton, surveyor, ?8 Old Broad-street, E.C.

NEWCASTLE (Co. Down).—Januai-j- 31st.—For the

construction of a complete sewerage scheme, for the

urban district council.—Messrs. Swiney it Croasdaile,

Avenue Chambers, Belfast.

Stores.

SLOUGH.—January 3rd.—For the supply of tools,

ironmongery, stoneware pipes, Portland cement, tar

oil, distilled tar, screened shingle, and prepared

tarred granite, for the urban district council.—The
Surveyor.

ST. PANCRAS.—January 12th.—For the removal

of road-sweepings and gully soil, horsing water vans,

horsing road-sweeping and other machines, cartage,

and the supply of timber, creosoted deal blocks, jarrah

wood blocks, barrows, trucks, handles, paints, oils,

ironmongery, smiths' and founders" works, tools,

Yorkshire stone and artificial paving slabs, granite

kerbs, paving setts, broken granite and Kentish rag,

gravel and other roadway materials, bass brooms and

horse brush stocks, tarpaulins, hemp, rubber goods,

pitch, tar, creosote oil, and carbolic powder, and coke,

for the borough council.—Mr. W. Nisbet Blair,

borough engineer and surveyor. _^_

PLYMOUTH.—January 17th.—For the supply of

paints, varnishes, ironwork, petroleum oil, broom-

heads, household brushes, iron and steel, pitchpine,

deals, flooring, carbolic powder, Portland cement,

lubricating oils, tar, pitch, painters' brushes,

explosives, soap, soft wood blocks, creosote, disinfect-

ing fluid, granite kerbs, setts, white lead, and tools,

for the corporation.—Mr. James Paton, borougli

engineer and surveyor.

bTi'.PNEY.—February 10th.—For the supply of

:.ric!!s. lime, fireclay, brooms, cast-iron work, colours,

varnishes, painters' brushes, drainage materials,

•jilman's u'oods, Portland cement, pitch, tar, green oil,

liit.unen," timber, tools, implements, ironmongery,

whoeiwriahts' materials, ballast, shingle, sand,

hoggin, flints, uniform clothing, boot.s, disinfectants,

iaviii<r materials, horse liire, and squaring and re-

<i;essiii,<; old paving materials, for the borough council.

—Mr. M. W. Jameson, borough engineer.

H.\STINGS.—December 29th.—For the supply of

manhole covers, gullies, brooms, and brushes, for the

corporation,—Mr. P. H. Palmer, borough engineer.

Misoelianeous.

BURNHAM-ON-CROUOH.—December 29th.—For

laying cast-iron services and pumping main, with
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hydrants and sluice valves, also pump ('ounection at

waterworks pumping station, for the urban district

council.—Mr. J. Cook, surveyor.

SHAFTESBURY. — December 29th. — For works
required in the construction of a system of water
supply for the parish of Gillingham, including the
supplying and laying of 17^- miles of 9-in., o-in., 4-in.,

3-in., and 2-in. iron mains, and the construction of

a service reservoir, for the rural district council.

—

Messrs. A. P. J. Cotterell & Carr, 17 Old Queen's-
street, ^Vestminster, and 28 Baldwyn-street, Bristol.

NEATH.—December 29th.—For excavating trenches
for laying 4,000 lin. yds. of 4-in. and 5-in. cast-iron

socket pipes, and 1,660 yds. of 9-in. pipes, fixing

valves, meters, constructing reservoir, and other works,
for the corporation.—Mr. D. M. Jenkins, engineer,

Cwyn Hall, Neath.

BEDWELLTY.—Januaiy .jth.—For hauling and
laying steel gas mains, for the urban district council.

—Mr. Dan. H. Price, engineer and surveyor.

LEXDEN AND WINSTHEE.—Januaiy 9th.—For
laying water mains, valves, hydrants, and construct-

ing water tower, for the rural district council.

—

Messrs. Sands & Walker, Milton-chambers, Notting-
ham.

NORTHAMPTON.—January 12th.—For the con-

struction of a double line of tramways to Far Cotton,

and the doubling of a section of the Kingsthorp©
route, together with the necessary overhead equip-

ment, underground feeders, and telephones, for the
corporation.—Mr. Alfred Fidler, borough engineer.

CHESTERFIELD.—January 19th.—For sinking a
trial borehole, for the Gas and Water Board.—Jlr. J.

Middleton, clerk.

TENDERS FOR MUNICIPAL WORKS GH SUPPLIES.

Tlie Editor invites the cooperation of Surveyor readers
with a view to making t/ie information given under this

head as complete and accurate as possible,

* Accepted. t fiecommended for acceptance.

t Provisionally accepfed.

ALTON.—For the supply of granite for road repair, tor the
urban district council.—Mr. G. B. Hartfree, surveyor :

—

H. L. Cooper & Co., London, Clee Hill basalt, lis. 2d. per ton.
Mountsorrel Granite Company, 14s. 3d. per ton
Moors Hill Quarry, basalt. 12s. per ton.

BEEIIONDSEY—For the construction of a public con-
venience, lor the borough council.

—

Zlr. J. Angel, borough
surveyor :

—

5. Jennings, Lambeth Palace-road, S.E £2,174
B. Finch & Co., Lambeth 2,094
Doulton & Co., Lambeth 1,895

E. Lawrance & Sons. City-road, N 1,811

Dallenger & Co., Southwark Bridge-road, S.E. . . 1,787

6. Parker & Co., Peckham 1,787

Markbam & ilarkham. Victoria-street, S.W 1,776

E. Proctor & Sous, Plumstead 1.775

E. Wall, Summerstown, S.W 1.620

H. H. HoUingsworth. Peckham 1,=93

F. & G. Foster, Norwood Junction * 1.296

BROMLEY.—For the supply of Portland cement, for the
rural district council :

—

J. Knowlea & Co., Bromley, 358. per ton.

GKIMSBY.—For the construction of new streets on the
Freemen's estate in the Haycrolt district, for the cor-

poration.—Mr. H. Gilbert Whyatt, borough engineer and
surveyor :

—

Edwards & Eaynor, Grimsby ^^-'^oS
H. Lidgard, Cleethorpes 3,983

M. Holmes & Co., Grimsby 3,833

A. E. Palmer, Leicester .

.

3,771

J. H. Thompson & Sons. Limited, Grimsby 3,739

Taylor & Richardson, Grimsby* .. 3,639

H. O. PuUar, Glasgow 3,549

KIKKCALDY.—For the construction of sewers, for the cor-

poration.—Mr. J. L. Lumsden, burgh surveyor ;

—

FACTORY-nOAD SEWER.

D. Gilmour, Kirkcaldy ^82
J. Martin, Dunfermline '°

A. H. Robertson. Inverkeithing 7j
K. J. Morrison, Kirkcaldy I?
A. Fraser, Kirkcaldy fj
A. Gray & Co., Kirkcaldy ' 60

SOCTHBRTO.N-ROAD SEWEH.

J. Martin, Dunfermline ^ofS
A. Fraser. Kirkcaldy g*3
D. Gilmour, Kirkcaldy 312

A. H. Robertson, Inverkeithing 29^
A. Gray & Co.. Kirkcaldy 28'

K. J. Morrison, Kirkcaldy* ^=9

ST. MELLONS.—For road widening and building a store

room, tor the rural district council :

—

Road Widening at Marshfieid.—W. Ewart Evans, Newport,

Store Room at Bassaley.—W. Ewart Evans, Newport, JE140.

MARSTON SICCA.—For work in connect!.. i! with the LonR
Marston water supply scheme, for the rnral district
council.—Messrs. VVillco.K & Raikes, engineers :

—

Johnson Brothers, Gloucester £1,673
A. UoUovvay, Wolverhampton 1,121
T. Broad, Limited. Great Malvern 1,039
Currall, Lewis & Martin, Birmingham 999
C;hilds & Withers, Worcester 954
Firth & Co., Derby '.WO

W. Thorpe. Biruiiugliam .

.

899
J. Riley, Chelleuham 896
Whittaker Kills. Birmingham SSI
F. Barke & Son, Stoke-on-Trent . 860
G. Law. Kidderminster 840
Staveley Coal and Iron Company, Chesieitieid 834
Rowell & Sons, Chipping Norton * 818

WEMBLEY.—For the erection of a bandstand, tor the urban
district council.—Mr. C. R. W. Chapman, engineer and
surveyor :

—

Eoulton & Paul, Norwich."
H. F. Hiohisson & Co., Limited, London, S.E.
J. I'reedy & Co., Canvey Island.
J. Walker & Sons, Birmingham.
J. Finch, Hendon.
G. W. Riley, Heme Hill.

MEETINGS.
Secretaries and others will oblige by sending carlu notice o/

doles of furthcoming meclings.

DECEMBER.
JANUARY.

7.—Institute of Sanitary Engineers : Presidential Address
by Mr. John D. Watson, m.inst.c.b. 8 p.m.

12.—Surveyors' Institution : Mr. Graham Mould, Barrister-
at-Law, on " The Law of Dilapidations."

19.—Surveyors' Institution (Junior Meeting) : Mr. H. J.

Smith on " The Housing and Town Planning Act in
Working." 7 p.m.

26.—Surveyors' Institution : Mr. George Corderoy on
" Measuring and Quantity Surveying."

29.—Concrete Institute : Discussion on Joint Report of the
Reinforced Concrete Practice Committee and the
Quantity Surveyors' Association, on " Standard
Methods of Measurement for Reinforced Concrete
Work." 7.30 p.m.

FEBRUARY.
4._Institute of Sanitary Engineers: Annual Dinner,

Holborn Restaurant.
20-21.—Institution of Municipal and County Engineers:

Meeting at Manchester.

APPOINTMENTS OPEN.
Official and siuilae advertisements received vt to 4.30 p.«.

on thursdays will b9 inserted in the following day's issdb,

but those responsible for their despatch are recommended
to arrange that they shall nach The Sceveyor office by noon
on WEDNESDAYS to ensuTo their inclusion in the weekly list ot

summaries. Such advertisements may, in cases of emergency
only, be telephoned (City No. lOiC) subject to later con-

firmation by letter.

BOROUGH OF SCARBOROUGH.
.STHEETS AND SANITARY SUPERIN-

TENDENT.
The Town Council of Scarborough invite applica-

tions from persons, not over 45 years of age, for the

])osition of Superintendent of the Streets and Sanitary

Department of the Corporation.

Terms of appointment and list of duties may be ob-

tained on application to me.
Candidates should have had actual working know-

ledge in some town other than Scarborough in the

performance of the duties to be carried out.

Salary, £150 per aimum, rising by such amomits and

at such times as the Council may think proper, to

£200 per annum.
Applications must be on printed form only, -which

form can be obtained from me, and should be sent

to me in a sealed envelope, endorsed "Superin-

tendent," so as to reach me not later than 12 noon

on Wednesday, January 7, 1914.

Canvassing, directly or indirectly, in any way what-

soever, is distinctly forbidden, and will be deemed a

disqualification. This condition will be strictly ob-

served.
. .

No more than two copy (not original) testimonials

may accompany each application, and such testi-

monials must be from persons having actual know-

ledae of the candidate's experience.

Dated this 20th day of December, 1913

HARRY W. SMITH,
Borough Engineer.

Town Hall,
Scarborough. (1,065)

A FIRM of standing requires the services in

London and District of a representative for

Sewage Ironwork Fittings. Experience in this class

of business and connection with engineers and con-

tractors are essential points. Salary and commission

would be the basis of remuneration.—Apply, with full

particulars, to Box 1,350, office of ^he Subveyok, 24

Bride-lane, Fleet-street, B.C.
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XJILSTON URBAX DISTRICT COUNCIL.
-*-' WATER ENGINEER AND SURVEYOR'S

DEPARTMENT.
The Council invite aii])lications for the Appointment

of an Assistant in the ai>ove Department at a salavy

of .£100, rising hy annual increments of £10 to £120

per annum.
Experience in a Surveyor's Ofi5ce essential, and

preference will be given to candidates who have passed

the Qualifyinf,' Examination for Assoc. Membership
of the In.=titnte of Civil Engineers, or hold the Testa-

mur of the Institute of Mimicipal and County Engi-

neers.

Applications, stating age and experience, accom-
panied by not more than three recent testimonials.

and endorsed ' Surveyor's Assistant," must be sent

to me not later than Saturday, the 10th of January,
1914.

Canvassing, directly or indirectly, will be a dis-

qualification.

JOSEPH L. ARLIDGE,
Clerk to the Council.

Town Hall.
Bilston. Staffs. (1,066)

JUNIOR ASSISTANT.
Wanted, for a large Borough Engineer's Office

in the Midlands, a Junior Assistant for general work.

None need apply but thoroughly good and expeditious

draughtsmen, capable of making neat tracings, also

drawings from rough sketches; salary £2 per week.

—

Applv Box 1,352. office of The Surveyor. 24 Bride-

lane," Fleet-street. E.C. a,05S)

TENDERS WANTED.

ST. PANCRAS BOROUGH COUNCIL.
The Highways, Sewers and Public Works Com-

mittee of the Council of the Borough of St. Pancras
invite Tenders from persons willing to execute Con-
tracts for the work or materials below described for

one year commencing April 1, 1914.

Tenders, under endorsed covers (supplied), to be
delivered at the office of the Department of Works at

the Town Hall, Paucras-road, N.W., not later than
12 o'clock noon on Monday, the 12th January, 1914.

(1) Removal of Road Sweepings and Gully Soil.

(2) Horsing Water Vans.
(3) Horsing Road-sweeping and Other Machines.

(4) Cartage.

(5) Timber and Joinery Materials.

(5a) Creosoted Deal Blocks.

(OB) Jarrah Wood Blocks.

(6) Barrows, Trucks, Handles. &c.

(7) Paints.

(8) Oils.

(9) Caiidles and other Chandlery.
(10) Smiths' and Founders' Works.
(11) General Ironmongery.
(12) Tools and other Hardware Goods.
(13) Yorkshire Stone and Artifieial Paving Slabs.

(14) Granite Kerbs, Paving Setts, Broken Granite
and Kentish Rag.

(15) Gravel and other Roadway Materials.

(16) Sundry Materials (Lime, Cement, Bricks. Stone-

ware Pipes, and other Glazed Goods).

(17) Bass Brooms and Horse Brush Stocks.

(18) Tarpaulins. Hemp and Rubber Goods.
(19) Pitch. Tar. Creosote Oil. Carbolic Powder, and

Coke.

No Tender will be considered unless made out on
one of the printed forms, without any alteration

thereof, which, with any further particulars, can be
obtained on application to ^Ir. Wm. Nisbet Blair.

M.INST. I.E.. Borough Engineer and Surveyor, up to the
morninL.' of the said Monday, the 12th January, 1914.

The Council do not bind themselves to accept the
lowest or any Tender.

Intending Contractors are not required to attend the
Committee.

(By order)

C. H. F. BARRETT,
Town Clerk.

Town Hall, Paneras-road, N.W.
December l!i. 1913. (1,062)

T>OROUGHOF ROYAL TUNBRIDGE "WELLS.
-*-* SUPPLY OF ROAD METALLING.
The Council of the Borough are prepared to consider

Tenders for the supply and delivery into the Corpora-
tion Sidings, S.E. & C.Ry., Tunbridge Wells, of the
following Materials for Road Maintenance purposes

—

viz:—
3,000 tons, or thereabouts, of Broken Granite for Road

Metalling purposes.
300 tons, or thereabouts, of Granite "Siftings" for

binding Road Stone.
1,200 tons, or thereabouts, of Granite "Chippings" for

Road Tarring.

The materials to be of such descriptions as best
Belgian Quenast, Clee Hill, Penmaenmawr or other
North Wales Granites, or Leicestershire Granites.
The Road ^Metalling is to be broken as cubical as

possible to a uniform gauge of li in., measured in
any direction : the Granite " Siftings " are to be from
3-in. gauge to fine grit for binding purposes, and the
Granite " Chippings" to be from |-in. to f-in. gauge,
screened free from dust.
Persons tendering must state whether their quota-

tion is for hand or machine broken stone, and give the
name and exact locality of the quarry from which the
material tendered for is obtained.
The material is to be delivered between the 1st April,

1914, and the 31st March, 1915, in consignments of not
less than 350 tons, at such times and in such quanti-
ties as required by the Borough Engineer, Mr, W. H.
Maxwell, assoc.m.inst.c.e.
Persons tendering are also requested to state the

prices at which they are prepared to enter into a Con-
tract for a three years' supply of materials, com-
mencing 1st April, 1914.

The quantities named above are, approximately, one
year's supply.
Tenders, together with small Samples of the several

materials quoted for, are to be delivered not later than
10 a.m. on Thursday, the 8th January. 1914. The per-

son or firm whose Tender is accepted ^rill be required
to enter into a Contract and Bond with two approved
sureties for the due performance of the Contract.
The Council reserve the right to apportion the Order

as they may feeljdisposed, and do not bind themselves
to accept thiC lowest c>r any Tender.

(By order)

W. C. CRIPPS.
Town Clerk.

Town Hall,
Tuubridtre Wells.

December 20, 1913. (1,063)

A MMANFORD URBAN DISTRICT COUNCIL,
-^ PROPOSED SEWERAGE SCHEME.
The above Council invite Fhigineers to quote their

terms (inclusive) for

—

(1) Preparing a Scheme for the Sewerage of their

Urban District with Plans, Details, &c.

(2) For preparing all necessary Plans and render-

ing all necessary assistance in the promotion
of a private Bill in Parliament.

(3) For superintending and carrying out. to its

completion the above - mentioned Sewerage
Scheme.

All Plans, Sections. &c., to lie the property of the

Council.
All applications to be in the hands of the under-

signed, marked "Sewerage," on or before the 6th

day of .lanuary, 1914.

T. M. EVANS,
Clerk to the CouncU.

Dated this 22nd day of December, 1913. (1,060)

ESSEX COUNTY COUNCIL.
The above Council invite Tenders for Supply-

ing and Laying about 700 lineal yards of 12-in. by
8-in. Granite Kerb and 13-in. by 6-in. Channel, together

with the Works necessary for Making Up Footpath on
the main road at Gidea Park, Romford.
Copies of Bill of Quantities and Form of Tender

may be obtained at this Office.

Tenders must be delivered to the undersigned not

later than January 6th, 1914.

PERCY J. SHELDON, m.inst.c.e.

County Surveyor's Office,

Chelmsford.
Decem1>er 18, 1913. (1,061)
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